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FOREWORD

Thesc two volumes comprise the majority of papers presented at the Fifteenth Annual Pacific Telecommunications Council
Annual Conference (PTC'93), held in Honolulu on 17-20 January 1993. This milestone gathering has brought together over
1,100 participants from over 40 countrics. These volumes follow the general course of the Conference, ranging from general
Discussion Papers offering a broad overview of telecoms issues to a collection of conference papers unparalicied in their scope
and depth. The Proceedings are carefully indexed and are combined with a comprehensive contents list.

In addition, the PTC’ 93 Session Summaries are included following the ind.x in Volume 1. Thesc Summaries provide a
aseful guide to every paper presented at PTC'93, including those not included in the current Proceedings. A volume of late
papers wilt be produced foilowing PTC'93, and copies may be purchased from the PTC office.

PTC’s annual conference has become the region's premier venue for those interested in the world of international
telecommunications. A perusal of the index or table of contents will quickly reveal the sheer breadth of coverage for which
PTC is now famous. Analyzing our industry’s latest technologics from ATM to LEOs to VSATS, and all acronyms in
between, these papers provide a much-needed understanding of the technical, political, regulatory, and social challenges ahead.
The country and region studies - see the separate "Country and Region Index" - provide expert reviews of developments in
the Pacific hemisphere’s key states.

The Council brings together telecoms leaders and leading commentators from across the region. This expertise is reflected
in the papers found in these volumes. Of particular interest in this year’s collection is the marked increase in efforts 1o put
technologicai progress in the social context of development - and not just in developing countries. More efforts are being
made to better understand how telecoms technology can and must be harnessed to improve education, social welfare, and
not just provide new toys for a technologically-literate clite. It is particularly heartening to see how PTC’s corporate and
private-sector members have embraced this theme. The internationai telecoms industry, as a part of socicty, relies upon
growing and, by necessity, more technologically sophisticated markets for its wares. The distance education, health care, and
other social appiications of new technologies are now seen as at the forefront, and an essential prerequisite: for profitable
business applications. These papers show that the optimism of the telecoms dome:n is possibly even greater ncw than it was

during the Roaring 80s, but is now tempered by a more comprehensive view of how telecoms development and progress must
benefit society.

If the educational challenges in the developed OECD states are great, then what of the developing countries? In reviewing
the years since the Maitland Commission, the countries of the Pacific hemisphere have come to a collective recognition of
the importance of telecoms to infrastructural development. Many countries have made massive progress in a few short years.
Some of the papers in these Proceedings outline the strategies, philosophies, and policies that allowed this progress o take
place. Other countries still have a long road to follow, but it is increasingly apparent in these papers that the political will
for telecoms development is there, and that is more than half the tatde.

The Pacific Teleccommunications Council has throughout this period acted as a leading forum for analysis of these dramatic
changes. The annual conference Proceedings date back to 1979 and provide a fascinating historical record of the issues.
These back issues are available from the PTC office, as is the new Pacific Telecommunications Review, ihe PTC's latest
contribution to the understanding of international telecommunications. This new PTC quarterly journal seeks to reflect the

strengths of the annual conferences by acting as a "gathering place” of lecading telecoms comment and analysis on a continuing
basis.

These Proceedings are organized by conference days, beginning with a comprehensive table of contents and an index. The
index, which appears immediately following the table of contents, cites papers by paper number rather than by page number.
Once you've found the paper number, flip back to the table of contents to find the page number. Our tight production
schedule necessitates this two-part index, but with practice you should be able to accomplish this two-step process in scven
scconds flat (we've timed it). The index is itself in two parts and is divided into a "subject index" and a "country and region
index".

James Savage
Dan Wedemeyer
I¥nolulu, 1993
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PTC93 SESSION SUMMARIES

2.1.1 PLANNING AND IMPLEMENTING SERVICES
2.1.1.1 Telecommunications Development in Taiwan, ROC, A Study Case for
Modernization

P.Y. Lee, Director General, Directorate General Telecommunications, Taiwan, R.O.C,

In recent years, the worldwide developmental trends have reflected the rise of democracy, economic
iiberalization, and social diversification. The speaker reviews how Taiwan, one of Asia’s "miracle economies”,
has utilized telecommunications to help achieve dramatically rapid growth. The Directorate General of
Telecommunications has, according to the speaker, surmounted great difficulties over the years in providiing
what is today a fully developed service.

221 TECHNO-APPLICATIONS

2211 Deveiopment of Multipoint Teleconference System Using Multipoint Control
Unit (MCU)
Tatsuhide Arakaki, Systems Engineer; Etsuo Kenmoku, Supervisor; Toyonori Ishida,
Supervisor; and Masanori Sawai, Systems Engineer, NEC Engineering, Ltd., Japan

Teleconferencing technologies have advanced quickly in recent years. The speaker outlines a newly-developed
multipoint teleconference system that interconnects three or more sites. Using a Multipoint Control Unit
(MCU), this NEC-developed system uses voice-activated switching and sophisticated video technology to create
a realistic meeting environment, irrespective of distance.

22.1.2 The New Generation of ISDN Applications and Beyond

Dale T. Rogerts, Marketing Manager, Global ISDN Services, AT&T and Jerry A. Nowicki,
Vice President, ESI Systems, Inc., US4

The speaker addresses several new societal applications of ISDN in North America and the Pacific Rim, with
a particular focus on the keys to successful deployment and mass marketing. Key areas to be addressed will
include the technical, regulatory, financial, and educational domains. Actual customer applications and
experiences are covered, and the role of cooperative and strategic alliances is analyzed.

2213 Video on Demand Without Compression: A Review of the Technology,
Business Model, Regulation and Future Implications
Jack AM. Van Der Star, Chairman, Image Systems Corporation, Canada

The employment of frequency reuse, not compression, will make video-on-demand increasingly viable and
important. The spcaker louks at a typical demand video enterprise; how demand video applications will
conform to regulatory environments; and the impact demand video will have or various industries such as film

production and television. A demand video implementation strategy is put forward for different parts of the
world.
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2.2.15 Optimization of VSAT Systems and Application in Asia-Pacific Area

Kazuyoshi Miyoshi, Manager Communication Systems, Systems Engineering Center,
Mitsubishi Electric Corporation, Japan

The speaker presents a VSAT system optimization method, looking at how costs may be minimized in the use
of star-shaped VSAT networks. The costs of developing domestic VSAT systems in the Asia-Pacific region
are analyzed, as are cost factors of introducing codec technologies.

2.2.2 ECONOMICS OF TELECOM DEVELOPMENT

22.2.1 The Nexus Between Telecommunications Technology, Telecommunications
Regulatory Policy, and Labor Law and its Effect on the Division of Labor in
Information Economies

Mcheroo Jussawalla, Research Associate, Institute of Culture & Communications, East-West
Center and Mark D. Lofstrom, USA4

Telecoms technology and regulatory flexibility are at the heart of national economic development. But the
connections between new technology, regulatory poliy, national labour legislation, and the division of labour
are not well understood. The presenter attempts to forge the links between these often conflicting imperatives
by comparing labour policy in selected Asia-Pacific countries in the context of national telecoms development

porgrams. Australia, New Zealand, Singapore, Hong Kong, Thailand, and the Philippines are analyzed and
compared.

2222 Business, Legal, and Technical Implicationz of the Proliferation of Gloval
Data Communications Networks
Hyung-Min Michael Chung, Professor, Department of Business Analysis and Research,

Graduate School of Business, 12xas A & M University and Tee Ee Tan, Systems Analyst,
Anderson Consulting, Malaysia

The speaker examines business, legal, and technical issues in the application of global data communication
networks. Diverging standards adopted by different countries result in substantial costs in money, time, and
personnel. While all agree harmonization is vital, the burden to create industry standards devolves upon the
CCITT and its regional counterparts. The speaker analyzes new avenues of cooperation in this area.

2223 New Multilaterally Agreed Rules For International Trade In Services
Raymond Krommenacker, Counsellor, GATT, Switzerland

The speaker analyzes the latest developments in the Uruguay Round of the GATT, with a particular focus on
the General Agreement on Trade in Services (GATS). The success or failure of the GATS has massive
implications for all Pacific hemisphere countries, and especially in the telecommunications industry.

The speaker provides a personal view in the context of his expertise as Counsellor at GATT headquarters.
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2224 A Comparative Analysis of Governance Costs for Information Technology
Ruchadapomn Lertphokanont, Policy and Plans Analyst, National Economic and Social
Development Board, Royal Government of Thailand and A. Lee Gilbert, Senior Fellow,
Information Manag2ment Research Centre, Nanyang Technological University, Singapore

International transfers of technology involve exchanges between organizations based in sovereign states,
influenced by domesitc antitrust, contract, liability and other pclicies, in addition to a host of other factors.
These domestic factors, combined with the imperatives of international law, determine the economic and social
impact of telecoms technology transfeis. The speaker presents a new perspective, based upon recent research,
on the transaction costs of technology transfers.

2.23 STANDARD BEARERS AND NEW APPLICATIONS

2231 Standards and Convergence: New Realities

David Allen, Fellow, Harvard University, Kennedy School of Government, USA and John
Gilvert, Principal, John A. Gilbert & Asscciates, Canada

The convergence of telecommunications, information technology and broadcasting around multimedia
applications adds complexity to the essential participation of users in the evolution of standards for
telecommunications and related IT products and services. The speaker outlines the role of innovation and
user influence in an ideal standardization process. Recent international standardization activities are reviewed,
and future scenarios outlined.

2232 European Telecommunications—New Dimensions
L. Schaurr, Professor and Chair, Telecommunications System, Anglia University and F. Ask,
Deputy Director, European Telecommunications Standard Institute, United Kingdom

The evolution of the European telecommunications environment harbours a great impact for developments
in the Pacific hemisphere. The speaker sets out the principal components of the new European telecoms
world, discusses the role of regional and national regulation processes, and places in context the revised
technical and regulatory role of standards and how they come to be.

2.2.33 Joint Planning for Global Virtual Network Services to Accelerate Multi-
National Deployment
Raymond Butkus, Director, International Business Services, AT&T, US4

The presenter summarizes the progress to date of the Global Virtual Network Services Forum (GVNS), which
comprises 30 international telecoms carriers from 22 countries. The GVNS Forum was initiated by AT&T
with the purpose of fostering the multinational interconnection of Global Virtual Networks. While it is not

meant to supplant existing standards bodies, it may put forward proposals to be submitted to standards
organizations.

2234 GSM, Intelligent Networks & Personal Communications

Hans Dicmel, Director, Market Development & Marketing Cellular Networks, Northern
Telecom Europe Limited, United Kingdom

The speaker addresses the evolution of current and future GSM standards in the Asia-Pacific, Europe, and

North America, focusing on the relationship beiween GSM and intelligent networks. GSM pOSssesscs scveral
advantages, and is described as a total network specification.




2.2.3.5. Application of GIS Technology to Wireless
Chandan W. Scernani, Serior Technical Consultant, USA

In a competitive cellular environment, key differentiating factors include quality of service, customer care,
responsiveness to problems, timely billing, attractive pricing, enhanced services, network reliability, and reduced
fraud. Applications based upon Geographic Information System (GIS) technology may assist in many of these
areas, and the speaker outlines how GIS operaies and reports on results of GIS applications.

2.2.4 DISTANCE EDUCATION TECHNOLOGY AND EVALUATION

2.24.1 The Strategic Function of Educational Technology Evaluation
Jean-Claude Marot, Head of Department, IDATE, France

Several European countries, most notably France, have seen a rapid increase in the number of advanced
telecoms applications in the fields of training and education. The speaker looks at the effectiveness of these
programs for users, and reviews the European Commission’s incorporation of a detailed evaluation process
within new distance education programs.

2.2.4.2 Computers and Telecommunications for Distance Education
R. Williarz Maule, Assistant Professor, Department of Organizational Studies, University of
San Francisco, Coliege of Professional Studies, US4

The presenter discusses an operating structure for new telecoms services utilizing computer networks to deliver
distance learining programs. The system differs from traditional computer-delviered education in a variety of
innovative ways, and the network serves as an inofrmation routing and processing mechanism through which
students, instructors, or employers may accommodate specific industry and individual interests.

2243 - The Contribution of Distance Higher Education to National Development in
Pacific Island Countries

Hayato Yamanaka, Associate Professor & Project Coordinator; TOSHIO KOBAYASHI,
Professor, National Institute of Multimedia Education, Japan; and MICHAEL R. OGDEN,

Instructor & Research Associate, Center for Pacific Islands Studies, University of Hawaii at
Manoa, USA

The presenters review the success of the satellite-delivered distance education programs of the University of
the South Pacific. Japan’s National Institute of Multimedia Education (NIME) has collaborated with USP
to evaluate the impact of these programs, and the presenters discuss their results against the background of
national development aspirations in the Pacific Islands, the potential applications of satellite instruction, and
what role advanced countries such as Japan may have in new distance education applications.

2244 The Georgia Vocational Education Network: Training, Economic, and
Technical Implications

Eric N. Barnhart, Director, Communications Laboratory, Georgia Tech Rescarch Institute,
USA

The Georgia Vocational Educational Network is a response to the impcrative of integrating Georgia's rural
population into the global information economy. The speaker discusses the creation and development of this
program, desired scrvices and bencfits, and the cxpected results. This unique program works through the
Georgia Centre for Advanced Telecommunications Technology, a university-government-industry partnership.
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2.2.4.5 First Steps in Multimedia Telecommunications: User Views of ISDN ior
Educational Delivery

Linda Harasim, Associate Professor, Communication Department, Simon Fraser University,
Canada

The speaker describes the expericnces of an ISDN Distance Learning Trial held in Vancouver during 1991-92.
As a pioneering application, the project poses important questions about the impact of new technologies upon
teaching and learning. Also studied are the critical success factors of the project, lessons of design and
implementation, and how well instructors and students adapted to these new technologies.

2.2.5 ISDN EXPERIENCES

2.2.5.1 NTT’s Four-Year ISDN Experience and Future of Japan’s Market
Koichi Nobukuni, Manager and Fumihisa Bamba, Assistant Manager, ISDN Promotion
Department, NTT Corporation, Japan

The presenter discusses NTT's four-year experience in developing ISDN service and the issues presently facing
NTT, as well as efforts to expand the market through the provision of new service offerings. NTT’s cortracted
lines now exceed 150,000 across Japan. INS-Net is now expected to move from the introductory phase to the
"take-off” phase as the service is commercially promoted.

2.2.5.2 ISDN Compress Video - The Logical Next Step
John F. Archdeacon, Branch Chief, IRMS, Pacific Zone, General Services Administration,
USA

The speaker’s organization is a leading user of videoconference services. The presentation describes extensive
tests of dial-up and reservation videoconference systems using a 56 Kbps circuit, Basic Rate Interface (112
Kbps) or T-1 facility (112 Kbps - 1.5 Mbps). Also evaluated is the Px64 Video Coding Standard. The goal
of these efforts is to achieve a high use of videoconference facilities at the lowest possible cost.

2253 An Evolution Strategy Toward Digitalized Inter-exchange Network Structure
in Seoul Metropolitan Area

Jeong-Wook Kim, Director, Department of Project Development and Hee-Soo Abhn,
Executive Vice President, Korea Telecom International, Republic of Korea

The digitalization of a large metropolitan network has been best achieved through an underlying architecture

based upon a double-hub with only tandem-routing, according to the speaker, who describes the development
of digitized double-hub architecture in Seoul - one of Asia’s largest cities

2254 Realization of EDI Message Transfer of an MHS System Using ISDN

Haruhito Yamaguchi, Yukio Saito, Yoshikazu Tanaka, NTT Network Systems Development
Center, Japan

Since ISDN service was first introduced in Japan in 1988, various applications and devices for ISDN data
communications have been developed. The speaker discusses one specific technical application for EDI use,
including how to utilize and opitmize the functions of an MHS system on transferring EDI messages.




2.26 THE CONVERGENCE OF WIRELESS TECHNOLOGIES: SOCIAL AND
REGULATORY IMPLICATIONS

2.2.6.1 The Wristwatch as a Personal Communications Device
Hiroshi Komatsu, President, SEIKO Telecommunication Systems, Inc.; RYOICHI NOROSE, General

Manager of SEIKO Corporation; and STEVEN SYMONDS, Vice President of Business Development for
SEIKO Telecommunictions Systems, USA

PCS - personal communications service - is the current "hot” topic in wireless communications. The speaker
looks at the Seiko Receptor "message watch”, a mass-market wristwatch PCS unit offering personal messaging

andf a host of information services. This device is seen as the harbinger of a new generation of PCS
equipment.

2.2.6.4 The Expansion and Liberalization of Mobile Telecommunications in Korea

Yong Son, Professor & Dean; Sang-Chul Lee; and Juneil C. Ryee, Graduate School of Mass
Communication, Chung Ang University, Republic of Korea

The presenter analyzes the situation of mobile telecoms services in South Korea. The Korean mobile
communications sector has grown at an unparalleled rate in recent years, and the speaker reviews the
establishment of competitive mobile systems in Korea and how the mobile communications environment is
expected to perform through the rest of the decade.

2.2.6.5 Wireless Communications and Personal Freedom
Philip Spector, Partner, Paul, Weiss, Rifkind, Wharton & Garrison, US4

Does PCS imply personal freedom or an invasion of privacy. The speaker strongly advocates the former view,
outlining PCS as a "liberating" technology for individuals. Constraints of time and place will become irrelevant

to communications. Innovative companies are promising to integrate wireless voice and data communications
over scamless networks.

227 REGIONAL SATELLITE SYSTEMS

22.7.1 PEACESAT: A Pacific Island Users Perspective on Searching for a Satellite
William Cooperman, PEACESAT Program Manager; Dennis Connors, Associate
Administrator, Office of Telecommunications Applications; and Charles Franz, NTIA US
Department of Commerce, USA

The speaker presents a progress report on satellite activities in the Pacific region, based upon his PTC'92
presentation on "Communications Satellites in the Pacific Islands™. This overview presentation presents a

comparative perspective, harnessing newly-released figures from the IFRB, US FCC, and contact with satellite
operators.

2272 Unicom: Moving into Asia
Steve Collin, President and Chief Operating Officer, Unicom Satcllite Corp, US4

The speaker introduces the private satellite ventures of Unicom Satellite Corporation, and its plans to provide
an alternative to regional and Intelsat satellite services. The evolution and development plais of Unicom’s
activities in the Asia-Pacific region are also discussed.




2273 The Rise of Competing Satellite Systems and the Fall of the INTELSAT
Monopoly
Shirley S. Fujimoto, Partner and Marc Berejka, Associate, Kelier and Heckman, USA

The presenters review the rise of a competitive environment in the international satellite services market,
review the history of Intelsat, and look at the future of the Intelsat system in the context of a highly-
competitive satellite world. Particular attention is paid to substantive and far-reaching conculsion about the
international satellite market.

228 WARC92 RESULTS AND THE FUTURE OF ITU

2.2.8.1 Robert M. Frieden

The recently concluded World Administrative Radio Conference (WARC-92) provides a view of the "New
Telecommunications World Order” as old alliances and paradigms dissolve. The means by which nations agree
on spectrum allocations and service definitions increasingly will depend on whether and how advocates show

benefits to developing and non-alinged nations. The speaker reports on general and specific outcomes of
WARC-92, and possible future scenarios.

2282 WARC92 and Future Considerations
Richard E. Butler, AM, Australia

WARC'92 has set the framework for many innovative and new technology applications as well as expanded
services and radio communications uses. New services include an array of mobiie services, including
application of fow earth orbit (LEO) satellites with hand-held telephony. Digital audio broadcast will also

soon be a reality, as will film quality HDTV. The speaker, the former secretary-general of the ITU, will
address the impact of new L and S band allocations.

23.1 INNOVATIVE APPLICATIONS
2.3.1.1 Multimedia Presentation System using ISDN

Youichi Kihara, Senior Research Engineer; Yoshihiro Shimazu, Research Group Leader and

Yoshihiro Shimokawa, Research Engineer, Network Information Systems Laboratories, NTT,
Japan

The speaker describes an experimental on-line multimedia presentation system that provides multimedia
information consisting of sound, full-colour still pictures, subtitles, and poirting information via N-ISDN.

The design and features of the system are analyzed, and the applications of the multimedia presentation system
to karaoke are illustrated.

2.3.1.2 "Project Lindbergh": Gateway to Public Information Networking
Scott Morgan, Executive Director, Southwestern Beli International Development, US4

"Project Lindbergh" is a unique information age development under way in the city of St. Louis. The speaker
outline how the project developed as St Louis has evolved as a "Digital City" using fibre optics, SS7, ISDN,
broadband ISDN, packet switching, SONET, and Mctropolitan Arca Network (MAN) technologics. The

speaker explains the revolutionary features of this project, and how it adapts 10 changing customer needs and
technology wrends.
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2.3.13 Educational Models for Virtual Environments
Bruce Long, Doctora! Candidate, Teachers College, Columbia University, US4

Excessive hype continues to obscure some of the more substantial benefits of new developments in
telecommunications, multimedia, and the human-computer interface. The presenter reviews current research
in virtual reality and its application on how we learn and how we structure knowledge. New technologies

provide new opporiunities for more equitable and comprehensible access to information and education, and
is less elite-oriented than print-based education.

23.14 Broadband Delivery through the Last Mile
Reg A. Kaenel, WavePhore Inc., US4

The speaker illustrates the techniques of transparently piggy-backing high-speed data over television signals
for the purpose of overcoming access problems in the local loop (the "last mile"). Delivery of data in a user-
friendly form requires high-speed telecom infrastuctures - but this capacity is not required in the other
direction. Hence, by using a newly-developed multiplexing system, high-speed data can be delivered

transparently on top of TV signals, showing that broadband local distribution need not wait for technological
brakthroughs.

2.3.2 SERVICE CONSEQUENCES

2.3.2.1 The Marketing Challenges of Telecommunication Services in Thailand
Prateep Thirati, Chief, Corporate Marketing Section, Telephone Organization of Thailand,
Thailand

The speaker provides a comprehensive review of Thailand’s telecommunications infrastructure, policy, and
development. Thai economic growth averages 11.7% per year, and telecoms development is at the heart of
this tremendous growth. The speaker outlines current government policies, the development of private sector
players, the changes to TOT (Telephone Organization of Thailand) and CAT (Communications Authority of
Thailand), and the scope for other investors in the Thailand’s massive telecoms development program.

2322 Telecommunications and Urban Developinent in the Pacific Rim: A Teleport
Proposal for Hongkong

Grant D. Hume, Post-Graduate Student, Faculty of Architecture, University of HongKong,
Hong Kong

Teleport development is, in many ways, an embodiment of how telecoms is central to "city building" in the
Asia-Pacific region. The speaker outlines Hong Kong’s use of telecoms as the economic base of building
competitive advantge, and how the development of a teleport harnesses the advantages of telecoms
development with the requirements of modern-day urban planning and urban social theory.

2323 Maximizing Revenue for Inmarsat Signatories

James Kemp, Director of Research and Development and Jack Bright, Regional Sales
Manager, Mobile Satellite Systems, Scientific-Atlanta, Inc., US4

Why do less than one-third of Inmarsat signatories have Coastal (Land) Earth Stations (CES/LES)? The
speaker analyzes this probiem and details new digital standards that offer new opportunities to Inmarsat

signatorics. New low-cost CES/LES and Mobile Earth Stations (MES) are reviewed, as are expected revenue
strecams.




23.2.4 Convergence of Telecommunications and Crime: Liability for Toll Fraud in
the United States

Martin A. Mattcs, Pariner, San Francisco Office, Graham & James in association with
Deacons/Sly and Weigall, US4

Toll fraud is an issue of vital importance to telecom carriers - but it is not oftcn analyzed. The speaker
reviews the enormous increase in the risk and inciderice of toll fraud in the USA, and recent attempts to
introduce legislation to shield customers from liability. But current efforts to control toll fraud are only a
beginning in attempts to address this crisis. The speaker maintains that fair resolution of these issues may
have an impact on the viability of competition in certain areas.

23.25 Service Consequences: Evaluating the Role of Insurance
William L. Mayo, Managing Director, Willis Corroon Inspace, Inc., USA

Satellites and launches require some of the most complex, risky, and expensive insurance policies ever issued.
Global satellite insurance is largely provided by brokers, who provide the risk evaluation for underwriters.
This giant, and hugely expensive, topic is discussed with an analysis of where satellite insurance premiums are

headed, the unique aspects of the Intelsat VI-F3 recovery mission policy, and what underwriters look for in
risk assessment.

2.3.3 TELCO/CATV ISSUES

2.3.3.1 The Roles of Copper and Fiber in the Evolution to Broadband: A Network
Planning Perspective
Thomas M. Super, Vice President and Edward A. Walvick, Executive Director and NYNEX
Science & Technology, Inc., USA

Much has been discussed about the future of broadband. The speaker looks at some of the considerations that
must be taken into account in dealing with early service demand. Using fibre now makes economic sense for
urban business districts. It remains possible to employ the existing copper network to introduce broadband
services before it is economically viable to move to fibre. How copper can "bridge the gap” is explained.

2332 MAMI: The New Direction of Interactive TV
N. Kotani, Research Engineer; J. Kishigami, Senior Research Engineer, Supervisor; N.
Sakurai, Senior Research Engineer; and A. Ishikawa, Senior Research Engineer, NTT
Network Information Systems Laboratories, Japan

The speaker proposes a new system for rendering cable television truly interactive: Multiple Access Moving
picture Information server (MAMI)). The first prototype, MAMI-1, will permit access of any natural moving
image from a single storage system. Extensions of this system are under investigation, such as the concept of
"indirect communications” through software-manipulated moving images.

2333 Calling All Televisions? The Convergence of the Cable Television and
Telephone Industries in the United States
Richard Goldberg, Senior Associate, Graham & James, USA

Political, regulatory, technological, economic and historical forces have created growing incentives for cable
and telephone industries to operatc in cach other's bailiwicks. The speaker reviews the evolution of
convergence in the USA, and invesitgates why it is less clear whether direct competition between the cable

and telephone industries will be allowed to take place. It is far from certain whether either industry wants
to challenge on the other head-on.
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2334 Fiber in the Local-Loop an Alliance Between Telco, CATV and Interactive
Multimedia Services

Thomas A. Reiman, Executive Vice President, Live Oak/Sutter Bay--South Sutter Cable, Inc.,
USA

The introduction of fibre into the local loop in not yet widespread in the USA. At PTC'92, the framework
for an alliance between the cable TV industry, the RBOCs, and land developers was introduced. The speaker

reports on progress made since then, and how strategic alliances will be the basis for network sophistication
in the 21st century.

2.3.4 TELECOMS TO ENHANCE QUALITY OF LIFE

23.4.1 Harnessing Telecommunication Technologies for Enhancing National
Competitiveness and Quality of Life: The Singapore IT2000 Project
Boon Siong Neo, Senior Lecturer and Christina Soh, Lecturer, School of Accountancy and
Business, Nanyang Technological University, Singapore

The presenters describe the planning process for the Singapore IT2000 project. IT2000 is to identify strategic
strategic business applications by industry sector, and develop a national integrated network to deliver these
applications and other services. Also outlined is the process by which national consensus has been built to
creat and achieve this massive plan.

2.3.4.2 Propulsion for Activation of Community in the Region with PC Networking
Services
Junko Fukamizu, Systems Engineer, Fujitsu Limited, Japan

The speaker reviews the progress of a modei networking project in Japan: the "Nishinomiya City New Media
Community Centre (NMC)". The NMC is a UNIX-based package linking the local citizenry in a state-of-the-
art value added networking package. The NMC story illustrates how municipalities can harness new telecoms
technology to buil upon urban strengths.

2343 Developments and Application of Telecommunications for Emergency
Services - An Australian Perspective

Geoff Schomburgk, Principal Engineer-Telecommunications, The Ambidji Group Pty Ltd,
Australia

Telecommunications and information technology are regarded as essential "tools of trade"
by emergency service organizations. Such organizations run the gamut from police, fire and ambulance to
air traffic control and rail transport. The speaker reports on the curreat status of telecom facilities in use by

emergency service organizations in Australia and how they are positioning themselves to take advantager of
convergence and deregulation.

2.3.44 NTT’s VI&P Vision

Hisao Yamainoto, Senior Research Engineer, Supervisor, Network Architechture Laboratory,
NTT Telecommunication Networks Laboratories, Japan

The speaker iniroduces the aims and objcctives of NTT's proposed "VI&P" vision of the future
communications environment. VI&P stands for Visual, Intelligent, and Personal. The goal is seamless service

over broadband, inteiligent ISDN networks. The speaker looks at recent and future development undertaken
in Japan towards that goal.




23.5 BROADBAND TECHNOLOGY

23.5.1 An Implementation of Common Channel Signalling Capabilities on TDX-1
Switching System
Sunmoo Kang, Senior Technical Staff; Woonyoung Han, Head of Section; Youndgsi Kim; and
Hanggu Bahk, Electronics & Telecommunications Research Institute, Republic of Korea

The speaker describes design concepts, system architecture, performance evaluation, and test results of the
common channel signaling function in TDX-1 switching systems. On the basis of the TDX-1 scheme, a CCS
Number 7 signaling ne’ work will provide the backbone for Korea’s commerical ISDN service, to be launched
in July 1993.

2352 Technology Enablers for Residential Broadband Services in Today’s Loop
Environment
Robert W. Lawrence, Technical Director, NYNEX Science and Technology, USA

The presenter provides an insight into the variety of technologies that may be used in the short term within
a telco’s copper loop environment to support residential broadband services. Such services range from video-
on-demand to flexible distance learning to other multimedia applications. This technology will be incorporated
into new loop electronics called Asymmetrical Digital Subscriber Lines (ADSL), which will be outlined.

2.3.5.3 Frame Relay and Evolution to ATM

Mehmet Unsoy, Director, Data PLM Asia/Pacific, Northern Telecom, Japan and Kenneth G.
Hayward, Bell-Northern Research, Canada

Frame Relay is currently deployed actively to support LANs and LAN interworking over Wide Area Networks
(WANs). In parallel, there has been extensive standardization and development of Asynchronous Transfer
Mode (ATM) technology and seivices. The speaker explores the evolution alternatives for the two
technologies, as well as their interrelationships.

2354 Enterprise Networking Using Frame Relay
K.S. Ram Mohan, Systems Engineer, Network Planning, infonet, USA4

The speaker presents a detailed look at frame relay technology and how it can be used as an internetworking
option for implementing Enterprise Networks (EN), which itself encompasses a wide range of standards-based
technologies and netowrking products. In essence, an EN is a single Wide Area Network (WAN) providing

an infrastructure for systems interoperability in a multiplatform, multivendor enterprise computing
environment.

2355 ATM Service Node: A Step Toward Broadband Telecommunication Networks

K. Akiba; S. Iwasaki; H. Fuchigami; NEC Corporation, Japan, K. Kou; and A. Arutaki, NEC
America, Inc., US4

The speaker presents a technical introduction of an ATM Service Node, a high-speed switching system based
on ATM technology and utilizing broadband. Also reviewed are ATM networking topology, system

implementation methodologies, and mechanisms to accommodate Frame Relay and SMDS services into the
ATM backbone network.
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23.6 MOBILE SERVICES

2.3.6.1 Japanese Digital Cellular Telecommunication System

Minoru Tanaka, Vice President, and Yuji Kitahara, Assistant General Manager, NEC
Corporation, Japan

The speaker introduces the Japanese Digital Cellular System issued by the Research and Development Centre
for Radio Systems in Japan (RCR). In Japan, the 1.5 GHz frequency band (24 MHz bandwidth) has been

developed for digital cellular telecommunication systems to accommodate the high subscriber demand of the
mobile communications domestically.

23.6.2 The Evolution of Wireless: Meeting the Mobile User’s Needs

Eric F. Ensor, Assistant Vice President - Worldwide Wireless Strategy, BellSouth Enterprises,
Inc., USA

The presenter will address the ongoing evolution of wireless communications into personal communications
services and the effect of user needs on that evolution. Various technological developments will be covered,
but the focus will centre on what is being done to assess user needs for future wireless communications.

Data from several ongoing US PCS trial will be reviewed, as will some innovative future uses of mobile
communications in Latin America.

2.3.6.3 Digital Cellular Opportunities in the Pacific Region
Gary Cannalte, Senior Technical Consultant, Motorola, Inc., US4

The Asia Pacific region knows there is no "law" stating that terrestrial wired networks are obligatory for
telecoms development. Development may be better served by the use of Wireless Local Loops (WILL) in
place of coppe: ) connect land network phones to the PSTN. This is one example of new technologies and
new applications put forward by the speaker’s broad overview of exciting new trends in the Asia-Pacific region.

2364 CELSAT’s Hybrid Personai Communications System
David D. Otten, President and CEO and Albert J. Mallinckrodt, CELSAT, US4

The speaker describes the first hybrid (satellite and ground based) cellular telephone system to be proposed
to the US Federal Communications Commission (FCC). The system described proposes to cover vast areas

at low cost, using a small handset and employing satellite delivery in remote areas and ground cells in urban
areas.

2.3.7 SATELLITE SERVICES

23.7.1 Transponder Capacity in Asia - An Update
AMirew Jordan, Marketing Manager, Asia Satellite Telecommunications Company, Ltd., Hong
Kong

Why have satellite become so popular in Asia? The speaker "steps back from the glamour and hype" to ask
hard questions about the future of satellites in the region and to analyze the benefits derived from satellites.
Satellites have proven themselves to be the best way to quickly, efficiently and affordably develop or enhance
a telecommunications and broadcasting infrastructure.
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23.72 International Digital TV Service Via INTELSAT
Edward A. Faine, Director, Systems Planning, COMSAT World Systems, US4

The speaker describes the various international field trials and commercial applications of digital television
transmissions conducted over the Intelsat system. Summary results of laboratory tests are presented,
illustrating the transitional stages in switching satellite TV transmission over from analogue to digital formats.

2373 Emerging Technologies and Future Satellites
Linda M. Rankin, Vice-President, Business Development and Abdul H. Lakhani, Network
Planning Specialist, Fundamental Planning, Telesat Canada, Canada

The presenter looks beyond the year 2000 to the next generation of satelliwes. It is clear that satellite service
providers are becoming increasingly aware of market needs as well as the initiatives put forward by terrestrial
network operators. A variety of new technologies and new applications for satellite technology are reviewed,
showing what is needed to ensure satellites have a role in the communications networks of the future.

2374 Papua New Guinea: A New Satellite Telecommunications Network
Edward Walter Tricbell, Regional Sales Director, Network Systems Group, Scientific-Atlanta,
Inc, USA and Steven Gagau, Executive Manager, International Telecommunication
Department, Post and Telecommunications Corporation, Papua New Guinea

The speaker describes the implemenation of a new satellite-based telecommunications infrastructure in Papua
New Guinea (PNG), where the limitations of existing telecoms networks, geographical diversity problems, and
limited telecommunications budgets were all overcome. Among topics addressed are the functional
requirements of each system, design elements, applications, and benefits of this new system.

23.7.5 KOREASAT Technology Development and Services

Han Hwangbo, Executive Vice President, Satellite Business Group, Korea Telecom, Republic
of Korea

KOREASAT is Korea’s "first generation" satellite for communications service. It will play a central role in

Korea’s 21st Century telecommunications development, asserts the speaker in this presentation detailing the
evolution and characteristics of this major new domestic satellite system.

23.8 PRC DEVELOPMENTS

2382 Building Telecom Networks to the People’s Republic of China - Infrastructure
and Services the Hong Kong Gateway
Flora tung, Director of International Operations, Hongkong Telecom, Hong Kong

An economic revolution in China has captured the attention of the world’s businesses. China, with outside
participation, has become the world’s fastest growing economy in the world’s fastest growing economic region -
the Asia-Pacific rim. To support this economic powerhouse, China is modernizing its infrastructure in an
ambitious program the includes the provision of high quality telecommunications. The speaker reviews steps
taken by Hongkong Telecom and other Hong Kong actors in integrating China into the modern network.

15




3.2.1 APPLICATIONS OF NEW TELECOM TECHNOLOGIES

3.2.1.1 The Evolution of Markets for Multi-Media in Canada
Richard J. Simpson, Director/Assistant Vice-President, Commonwealth of Learning, Canada

What is commonly called "multimedia”, the convergence of voice, text, and visual communication through
advanced computer (digital) technology, provide the foundation for both the "Networks™ and "Content"
dimensions of the New Media. Based on a recent program of research, the speaker examines the evolution
of markets for multimedia techonolgies, pointing out the main areas of potential growth and the key
institutionai and public policy issues involved.

3.2.1.2 New Communication Technologies Applied to Services of Social Benefit
Arturo Serrano, Telecommunications Consultant and Enrique Melrose, Director of Research,
Mexican Institute of Communications, Mexico

The speaker describes a major project sponsored by the Organization of American States (OAS) investigating
the implementation and operation of new communication technologies in rural and other underpriviledged
areas. The project applies innovative solutions to permit the widespread use of these rew technologies. The
obstacles are enormous, but the project seeks to involve the population - the "users” - from the outset, and
not impose techonology from above.

3.2.1.3 The Imaging Advantage for Developing Countries
Dean Johnston, Senior Vice President, Image Management Division and Jim Hamblin,
Managing Director, CBIS International, US4

Over 95% of information continues to be exchanged through paper. Paper-intensive communication
environments are particularly prevalent in developing countries. The speaker outline the use of imaging as
a solution for this problem, focusing on the benefits of image- and workflow-enabling business applications.

3.2.14 Digital Television Compression
Robert M. Zitter, Senior Vice President, Technology Operations, HBO, US4

Digital video compression is expected to revolutionize the international television delivery environment. Both
satellites and cable are expected to harness these new technologies, and the speaker reviews his firm’s objective
evaluations of different systems. Deployment of these systems in expected in early 1993, and the speaker
reviews how the systems being used were selected, and why.

3.2.1.5 Wireless Evolution in the Asia-Pacific: Not Just a Technology Issue
Joanne Molyneaux, Principal, Sequoia Telecom Associates, USA

The presenter will provide a regional overview of the existing wireless infrastructure in the major Asia-Pacific
countries and plans for new services, as well as looking at the underlying key indicators of market potential
for new wireless services. Forecasts for ecach Asia-Pacific country will be put forward, showing which are the
most likely wireless services and technologies to meet users’ needs.

3.2.2 CHALLENGES TO REGULATION, TRADE AND ACCOUNTING RATES

3.2.2.1 The Inequality of Equal Accounting Rates

Pecter Jackson, Regional Dircector Asia Pacific, Cable & Wireless PLC, Hong Kong and John
Sullivan, Regional Manager Asia Pacific, Cable & Wireless PLC, United Kingdom
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International accounting rates remain a contentious issue. The presenter seeks to examine the current
international rate mechanism, its effect on developing countries, and to propose a variety of innvoative
alternatives.

3.22.2 The Dynamics and Impact of U.S. Telecom Policy on Accounting Rates and
International Simple Resale
Robert J. Aamoth, Partner, Reed Smith Shaw & McClay, US4

The speaker examines the impact of the trend toward lower international accounting rates upon
telecommunications financing and the development of international resale and IVAN opportunities in the
USA and other countries. Relevant developments within the CCITT, OECD, and in US bilateral relationships
with Canada and the UK will be reviewed.

3.223 Technological Change and Incentive Regulation in Telecommunications
S.L. Jang, J.R. Norsworthy, J. Macdonald, School of Managment, Department of Economics,
Rensselaer Polytechnic Inst., USA

The presenters analyze the linkage between the spread of new technologies and the choice of regulatory
instruments, with a particular focus on price-cap agreements as a type of incentive regulation. Alternative

incentive regulation plans are reviewed as responses to the opportunities and uncertainties created by
technological change.

3.22.4 International Trade and Telecommunications Services: Implications for
Domestic Policy and Regulation

Debra Slaco, Senior Policy Advisor - Telecommunications, Government of British Columbia,
Canada

The speaker addresses the recent developments of the inclusion of telecommunication services as an element
of international trade agreements. The Canada-US Free Trade Agrcement was the first international
agreement (0 broach the area of services as 2 "commodity” for trade. The proposals put forth for the
negotiation of the GATS and NAFTA will be analyzed.

3225 Monitoring Shifts in Market Share Among Information Industry Sectors
Una Mmansficld, Senior Lecturer, Info. Technology & Communication Unit, Faculty of

Informatics, University of Woolongong, Australia and Gatot Mardianto, Staff Engineer, Pt.
Industri Telekommunikasi Indonesia, Indonesia

The presenters review the outcome of a special Australian research project desinged to: (a) provide a new
approach to modelling the major information industry sectors, from telecommuiications to publishing; (b)
indicate the dynamic relationships among the sectors; (c) validate the model by looking at developments in

six Australian cities; and (d) using the model to develop a method for estimating the market share of each
information technology sector.

3.23 RESTRUCTURING TELECOM ORGANIZATIONS

3.2.3.1 Australia’s New Telecommunications Regime - A Review of the First Eighteen
Months

Raymond Kilcy, Scnior Associate, Baker & McKenzie, Australia

The speaker reviews Australia’s nascent telecommunications liberalization, one yecar and six months later. In
part, discussion will focus on AUSTEL’s performance as the rcgulator, how Optus has emerged as the

~
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competitor to AOTC, and how AOTC has rcacted. Also reviewed are the levels of competition for "eligible
services” following the issue of relevant class licences, and the impact of the introduction of pay television.

3.23.2 Knowing What to Ask For: Privatization of Telecommunications After the
Digital Revolution Guidelines for the Host Country
Robert A. Reisner, Principal, Putnam, Hayes & Bartlett, USA

The speaker discusses guidelines for host governments to consider in the next wave of privatization of
telecommunication enterprises. To keep pace with the implications of convergenece, host countries will have
to adopt a more creative model for privatization - a competitive privatization model. In the new wave, host

governments must become the partners of the new competitors while retaining a perspective on the
opportunities that exist in change.

3.2.33 Global Telecommunications Standardization in Transition

David Lassner, Director of Information Technology, University of Hawaii and Meheroo
Jussawalla, Research Associate, Fast-West Center, USA

The vitally important area of telecommunication standards is considered by the speaker in the context of four
Southeast Asian nations: Indonesia, Malaysia, Singapore, and Thailand. What is the impact on these growing
telecoms powers of standardization activity, so much of which remains centred in Europe, North America, and
Japan? The movement to regional standards organizations may institutionalize the limited involvement of
non-manufacturing nations, no matter how important they may be in the overall telecoms environment.

3.2.34 The Dramatically Different Canadian Telecommunications Industry

Jocelyne Cote-0’Hara, President and Chief Executive Officer, Stentor Telecom Policy, Inc.,
Canada

Canada’s telecommunications environment has changed enormously in the brief 12 months since PTC'92. The
speaker will describe the full implications of events such as the formation of Stentor from Telecom Canada,
the introduction of new federal telecoms legislation, the CRTC decision permitting long-dostance competition,

and other new developments. New pulbic policy and technological developments will be outlined and
discussed.

3.24 HEALTHCARE ENHANCED THROUGH TELECOM

3.24.1 Medical Applications Through Numeris, The French ISDN

Claudino Biquillon, Manager for Asian Countires at the International Directorate, France
Telecom, France

Some of the most innovative and significant telecoms applications are found in the health and medical service

sectors. The speaker looks at France’s model telematics system for centralized medical diagnosis facilities from
anywhere in France.

3.242 Convergent Needs, Divergent Technology: Nursing Education for Rural
Practitioners

J.L. Tucker, Dean of Professional Studics and GAIL RAY, Director and Chair of Nursing,
Gonzaga University, USA

The speaker describes Gonzaga University’s unique and innovative videotape-bascd distant cducation program,

and how this award-winning system might cvolvc into a full intcractive compressed-vidco, on-line environment.
Such an environment is under consideration by the University for distance cducation delivery to rural areas.
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3.243 Multimedia Broadband Communications Health-Care Applications

Kenneth R. Raymond, Director-Technology Strategies Analysis, NYNEX Telesector
Resources Group, US4

The presenter describes multimedia broadband communications and its potential impact on the health care
industry in the USA. He will address the technical and operation aspects of the system, the health care crisis,
the overall market, and the results of a NYNEX trial implementation in Boston.

3.25 ENTERPRISE NETWORKS

3.25.1 Enterprise Networking & National ISDN Synergy
Joseph J. Hobbs, Manager-Training & Education, Bellcore Technical Education Center, USA

Enterprise networking (EN) is the term used to define the giobal information transfer of voice and data signals
of "typical” mid-size and large businesses. The presenter establishes the premise that strong synergy exists
between EN and National ISDN (NI). The entire telecommunications requirements of this vast enterprise
will be an accumulation of "real world" implementations of PBXSs, key systems, LANs, FEPs, applications
software, dumb terminals, protocols, dial-up lines, PCs, and other telecom services.

3252 Network Management Technology - A Paradigm for Future Enterprise Control
Mark Wall, Vice President, Consultive Engineering and Jeffrey Whitehill, Director of Sales
Support, NYNEX ALLINK, US4

This presentation will first review the major elements which have been developed to facilitate enterprise
networking (EN) management. These concepts are then expanded to a number of related fields to show the
impact of this technology on the conduct of a wide range of business and other applications. Some of the

more striking applications include the intelligent oversight of industry, power generation, transportation
services, and service deliveries.

3.25.3 FDDI II Multi-Media LAN

John F. Mazzaferro, Vice President, Sales and Marketing and Alexa A. Dell’acqua, President,
JAM Enterprises, US4

The presenters review the Fibre Distributed Data Interface II (FDDI II) muitimedia LAN system. FDDI II
is often misrepresented as a faster, larger FDDI, while in fact the systems are quite different and FDDI II si
best viewed as an enhanced FDDI. The technical and performance charateristics of FDDI I are described.

3.25.4 The Study of Telecommunication Network Configuration in the Greater
Taipei Area
Shan-Hsin Tsao, Ch‘ef Rescarch Engineer; Shyang-Ming Lin, Research Engineer; Yeh-Chyn
Her, Associate Research Engineer; Hong-Ling Wang, Associate Research Engineer; Min-
Gume Cheng, Research Engineer; Ching-Chir Shyur, Research En gineer; and Ying-Ming Wu,
Associate Research Engineer, Telecommunication Labs, DGT Taiwan, ROC

This team undertook an evaluation plan of the Greater Taipei telecommunications network, comprising once
of Asia’s larger and more dynamic metropolises. Over US$ 10 billion will be invested in new technology and
new nctwork installations. The presenter reviews the results of this monumental study, and the development
plans to be undertaken as a consequence of its recommendations.

3255 Enterprise Networking in Asia
Kcn Zita, Managing Partner, Network Dynamics Associates, Inc., USA
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Corporate network globalization has been underway for years, but including southeast Asia on the network
map is new. Thailand, Indonesia, and Malaysia have been "black holes” for private enterprise networks. The

speaker addresses how countries within the region are cathcing up at great speed, and the dynamics of the new
southeast Asian enterprise network environment.

3.2.6 DIGITAL AUDIO RADIO

3.2.6.1 WARC’92 and the Implications for Digital Audio Broadcasting
Ralph Zeitoun, Broadcasting Regulation Branch, Communications Canada, Canada

The digital technology on which computers are based has been applied to audio broadcasting, making it
possible for the first time to receive CD-like quality in the difficult portable and mobile environment. WARC-
92 allocated frequency bands for providing digital audio broadcasting services from terrestrial and satellite

transmitters. The implications of the decision reached at WARC-92 for DAB and its implementation are
highlighted by the speaker.

3.2.6.2 DAB Systems for the Western Hemisphere: Satellite System Designs
Edward Reinhart, Telecommunications Consultant, US4

The speaker describes the designs of several satellite digital sound broadcasting (DAB) systems intended either
for domestic service within the USA or for US-based regional and/or global service. These systems are
categorized according to their service requirements. The nature of the relationshin between the service
requirements and the regulatory, environmental, and technological aspects of systems design is described.

3.2.6.4 Satellite CD Radio System Trades

Klaus G. Johannsen, Senior Scientist, Hughes Aircraft Company and Robert D. Briskman,
President, Satellite CD Radio, USA

The search for an economical technical solution for nationwide satellite DAB of 30 digital compact disc (CD)
quality music channels to mobile users has led to a dual satellite, single carrier time division multiplex (TDM)
transmission system. The technical specification of this system are reviewed by the speaker.

3.2.6.5 United States Satellite Digital Audio Radio Service
Robert D. Briskman, President, Satellite CD Radio, USA4

The presenter reviews a digital audio radio (DAB radio) service to be provided by satellites to automobiles
and other mobile terminals within the USA. The proposed service will be by user subscription, with
subscrizers able to select from 30 channels of CD quality. The system confinguration, technical innovations
and major engineering parameters are presented.

3.2.7 LITESATS

3271 Small Satellites for Mobile and Environmental Data Communications:
Effectively Solving Economic, Social and Technological Issues
Fulvio Ananasso, Director, Advance Studics and Experimentations Division, Telespazio, ltaly

The presenter reviews "small” satellites such as “little” LEOs as an alternative to traditional, large satellites,
often exploiting orbital characteristics different from GEO-sats, e.g. circular or clliptical orbits. Mobile
communications and remote sensing arc some of the likeliest applications, according to the speaker, who
envisages a rapid expansion of systems such as TEMISAT, which is described in detail.
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3272 Economics of the New Smaller and Shorter Lifetime Geostationary
Communications Satellites
James R. Stuart, Consultant; Randall E. Coffey, Senior Systems Analyst, Ball Space Systems
Division, USA; and Janet Gleave Stuart, Ph.D. Candidate, University of Colorado at Boulder,
USA

The speaker compares the characteristics, prices and economics of currently available large, medium, and small
geostationary (GSO) communications satellites, focusing on specific GSO "light-sats” currently in production.
The selection of a proper size and lifetime of a GSO communications satellite for a particular project is
addressed.

3.2.7.3 Export Control: Current Legal and Policy Issues Affecting

Satellite and Telecommunications Ventures

Thomas Crocker, Counsel and Jill Abeshouse Sterm, Counsel, Shaw Pittman Potts &
Trowbridge, USA

Export controls are an important issue for US-based companies pursuing satellite and telecommunications
business opportunities in the Pacific Rim, and for their foreign investors, partners, and customers. The
presenter reviews how fundamental changes in export contrls are occurring which reflect shifts in the global
geopolitical situation, increased concern about missile proliferation, and the emerging global marketplace for
satellite and telecoms technology and services.

3.2.8 COUNTRY STRATEGIES

3.28.1 Convergence, Universal Service and Public Policy

Rein P. Mere, Senior Manager, Strategic Planning and Development, KPMG Peat Marwick,
Australia

The speaker examines what is meant by convergence and how that relates to the telecommunications and
information technology industries. The key areas of convergence are indentified and service applications
reviewed in the context of users and providers. Users have embraced the changes produced by the "cauldron
of convergence”, but a wide variety of technical, commercial, and public policy concerns remain.

3.282 Canada Embraces Long Distance Competition
Laurence J.E. Dunbar, Partuaer, Johnston, Buchan & Dalfen Barristers & Solicitors, Canada

After lenghty debate and amid continuing controversy, Canada’s regulator ruled in favour of permitting iong-
distance competition. The speaker reviewes this landmark CRTC decision, which would permit, among other
things, one of the world’s most liberalized resale regimes. The impact of proposed legislative amnedments will
be addressed, as will the ongoing political and commercial battle over the coompetition issue.

3.283 Network Interconnect in New Zealand
Ainsley Van Cuylenburg, Senior Consultant, CLEAR Communications Limited, New Zealand

New Zealand is the most open and competitive of the developed world’s telecoramunications markets. In such
a liberalized environment, how are interconnection and standard of service guaranteed? The speaker anwers

those questions with a detailed illustration of how network interconnect takes place in New Zealand and how
new entrants may evolve and emerge.
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3.2.84 Determining Optimal Supply Level of Switching Systems and Local Cables:
An Inventory Model

Kyu-Tack Nam, Member of Technical Staff and Bo-Sang Lee, Member of Technical Staff,
Korea Telecom Research Center, Republic of Korea

Korea Telecom adopted a "more is better” policy in the 1980s in order to meet Korea’s massive and fasi-
growing telecoms demand. This was successfully accomplished by the end of the decade, and challenge for the
1990s is to move from universal service 10 state-of-the-art systems. The speaker focuses on attempts to find
an optimal supply interval and an optimal quantity of switching systems and local cables.

3.3.1 USER PERSPECTIVES

3.3.1.1 Network Management for Users in Japan
Toru Tsuchiya, Researcher, Institute for Future Technology, Japan

The speaker describes the current objectives of networ« management in Japan, looking at the changes of users’
requrements and implications for network management. As information technology becomes more important,
a given organization’s distinct computer and telecom network branches will require restructuring, whether this
occurrs through the creation of a network management section of through out-sourcing.

3.3.1.2 Privacy and Intellectual Property Rights
Sheila Mcgregor, Partner, Freehill Hollingdale & Page, Australia

An often overlooked issue in the furor over convergence is the area of privacy issues and intellectual propoerty
rights. The speaker discusses why laws of confidentiality and intciiectual property do not adequately deal with
the privacy of personal data which are amassed. A new approach is called for, and the speaker examines the
European Commission’s personal data directives as one possible solution. The privacy imlications of new
services such as Caller ID, which is dealt with in contrasting ways - eg, between the US and Australia.

3.3.1.3 Government as a Telecommunications User: Maximising the Opportunities
Terry Charman, Senior Advisor, Policy, Department of Finance, Australia

The presenter explores some of the issues confronting national governments as major telecom users. Some
of the issues include the internal conflict between government as telccom user and government as telecom
policy-maker; the implications of convergence and new multimedia technologies; the government user as driver
of industry; potential benefits to society; and, in Australia’s case, the federa-state-local level dimensions.

33.14 The Politics of Telecommunications Reform in Developing Countries

Ben Alfa Petrazzini, Department of Communications, University of California, San Dicgo,
USA

The presenter, winner of the 1992 PTC Research Prize, examines in comparative perspective the politics of
privatization and liberalization of the telecoms sector in Asia (Malaysia and Thailand) and Latin America
(Argentina and Mexico). The central aim of the study is to explore why countries with similar sociocconomic
profiles, irying to implemerit shared telecom reform goals under similar historical circumstances, achicved

divergent outcomes in their restructuring efforts. The speaker posits that the openncss of national political
systems suggests an answer.




3.3.2 BUSINESS STRATEGIES

33.21 Network Outsourcing: A New Paradigm for Global Business
Gerald W. Thames, President and Chief Executive Officer, Syncordia Corporation, US4

Global network outsourcing has gained widespread interest and attention among multinational customers, and
among major players in the telecommunications industry. The speaker reviews how this option provides an
alternative to the multinational corporation, which has heretofore been compelled to dedicated increasing
percentages of resources to international network management. The outsourcing concept has been embraced
enthusiastically by vusinesses secking to conserve resources, but the concept remains nevertheless poorly
understood. The meaning, goals, and future of outsourcing are outlined.

33.2.2 The Small-to-Medium Business Sector and the Increasing Convergence of
Telecommunications and Information Technology: The Hong Kong Scenario

Lee G. Lam, Manager, Business Sales Branch, Hong Kong Telecommunications Limited,
Hong Kong

The speakers looks at the telecom market characteristics of Hong Kong’s small-to-medium business sector,
the recent massive telecoms growth of that sector, the relationship with the People’s Republic, marketing
considerations, and the role of the public network provider. This overview of the Hong Kong situation is
based upon a comprehensive case study.

3323 International Telecommunications Is Shifting Paradigms: How Will It Affect
Your Business?

Gregory C. Staple, Communications Lawyer, Koteen & Naftalin, USA

A new telecom service paradigm is emerging globally. Traditional "Heavy" carriers are country-specific,
historically enjoyed monopoly status, is essentially sovereign on its own territory, and participated bilaterally
is setting tariffs, etc. It has been challenged and undermined by new "Light" operators that may provide
international service through resale, rerouting, and reprogramraing the offerings of the Heavy carriers. "Light"
carriers are especially characterized by their harnessing of new technologies, and the speaker details their
future and how they will influence the future global telecommunications regime.

3.3.24 Study on the Measurement of Economic Benefits of Telecommunication
Project in the Developing Countries - Proposing New Method
Mikio Danno, Senior Researcher, InfoCom Research, Inc., Japan

The speaker puts forward a thorough and comprehensive study of the effects of telecommunications
development on developing countries. The influences of telecoms are omnipresent and become more profound
as telecoms services spread. While the benefits of telecoms are accepted as a truism within the industry, this
study is particularly valuable in the strong empirical research verifying these benefits.

33.25 The Software Export Industry of Developing Countries

George Lissandrello, President, Information Products International, USA

The United Nations International Trade Centre has sucessfully undertaken several missions focusing on
developing country telecom and information technology exports 10 developed countries. The spcaker looks

at a number of these increasingly numerous success storics, such as Philippine software exports to North
America and Sri Lankan exports to Australia and Japan.
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3333 Political Challenges to the Globalisation of Public Telecommunications

Operators

Yoshiko Kurisaki, Administrator, Organisation for Economic Co-operation and Development,
France

Globalization of the economy and the liberalization of telecommunications have motivated major public
telecommunications operators (PTOs) to extend their business activities in the international sphere. All the
PTOs in major economies are becoming competitive with one another. The speaker looks at the rising policy
issues that are not covered by the framework of existing telecommunications policies.

334 TELEWORK/TELELEARN

33.4.1 Tips, Tricks and Techniques for Trouble-free Telework
Gil E. Gordon, President, Gil Gordon Associates, USA

For all the discussion about telework at past PTC meetings, precious little time has in fact been devoted to
the practical implementation of telework within organizations. The speaker addresses this issue with a series
of checklists and guidelines, and puts forward the managerial challenge of advancing this effective and efficient
application of telecoms technology.

3342 The Tri-Centre Project: Action Research and the Development of a National
Tele-educational Network in New Zealand
John Tiffin, David Beattie Professor of Communications; Lalita Rajasingham, Chairperson,
Dept. of Communications; and Anthony J. Pennings, Senior Leturer, Communications
Studies, Victoria University of Wellington, New Zealand

The presenters review the ongoing results of the Tri-Centre Project at the Communications Studies
Depratment of the University of Wellington, a research project leading to a national telelearning infrastructure
thoroughout New Zealand. This project offers a tele-learning "virtual classroom” environment, engaging
lecturers and students.

3.343 Utilization of Interactive Video Conference Systems for Teaching English in
Australia and Japan
Yoko Fujii, Associate Professor and Masako K. Hiraga, Associate Professor, English and
Linguistics Faculty of Liberal Arts, The University of the Air, Japan

The speaker reports the results of a project on the use of an interactive videoconfercnce system to teaching
English as a foreign language, jointly undertaken by Japan’s University of the Air (UA) and the University
of New England, Australia. The project has indicated that face-to-face instruction by a low-bit rate video
confcrence system is a viable alternative to direct classroom teaching.

3344 Global Teaming: Meeting the Challenge of Global Business with Help from
Telecommunications and Information Technology - and a Lot of Management
Savvy!

Pamela J. Johnson, Scnior Consultant, Organization Consulting Group, Digital Equipment
Corporation, USA

Telecommunications and information technology can be uscd to manage widely-dispersed organizations. The

spcaker outlines her group’s cxpericnces with "teams” assigned to a given project and linked by
teleccommunications. While such tcams arc a key means of facilitating global business, the challenges of
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geography, culture, functional specialization, etc., are not to be underestimated.

3.3.5 NETWORK MANAGEMENT

3.35.1 Bandwidth On Demand Metered Service
Paul A. Stern, COMSAT World Systems, US4

Heightened competition and growing global interdependencies are causing telecommunications managers to
seck operating methods that enhance efficiency and profits. COMSAT is developing a Bandwidth-on-Demand
service to help firms achieve these goals.

3.3.5.2 Effects of the NPG in Constructing a Private Network

Takashi Fujimori, System Engineer, Corporate Network Engineering Department, Busines
Network Systems Division, Fujitsu Limited, Japan

Private networks are increasingly used to meet company telecom requirements. Using the example of a large
Japanese insurance company, the speaker details the construction and implementation of a private network
using Network Planning Guidelines (NPG).

3353 Broadband Node Control Architecture for Multimedia Services
Hisashi Manabe, Planning Manager and Tatsuhiko Yamazaki, NEC Corporation, Japan

The speaker looks at call processing capabilities for a wide range of varying loads on an ATM-based broadband
network. The focus is not on bandwidth but on the number of calls carried over the broadband network. The
speaker provides technical analysis and background.

33.6 CULTURE AND COMMUNICATION

3.3.6.1 Art and Technology: Bridges to a Multicultural Society

Joyce M. Gattas, Dean, College of Professional Studies and Fine Arts and John M. Eger,
Director, International Center for Communications, San Diego State University, USA

The speaker describes the current use of multimedia technology in the field of arts education; explores the
potential for using art and technology to increase multicultural understanding; and suggests new uses of
telecommunications to provide distance learning as well as a new context for art appreciation in the Pacific.

3.3.6.2 Social Impact of Cellular Telephone Usage in Hawaii
Dineh M. Davis, Assistant Professor, Department of Communication,
University of Hawaii at Manoa, USA

A unique situation in a unique place, concludes the speaker in her survey of the social impact of cellular
telephone use in Honolulu. Many parts of the world have introduced legislation to limit the use of cellular
telephones in motor vehicles. Honolulu’s traffic environment, characterized by congestion, high volumes and
slow speeds, suggests that the situation might differ from the accepted norm. Nevertheless, over a quarter
of cellular phone users surveyed in this study think that cellular phone use while driving is unsafe.
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3.3.6.3 Imparja Television Pty Ltd - Australias Aboriginal Owned Commercial
Television Company
Lorraine Liddle, Solicitor, Aboriginal Legal Aid Service and Jim Wilkinson, Represcntative
of the Aboriginal and Torres Strait Islander Commission, Australia

The speaker describes the hisotry, ownership and structure of the Imparja Television company, an Aboriginal-
owned private satellite TV service to Australia’s "central zonce”. Imparja’s first four years are assessed, as are
its future planse to add enhanced communications services to the television service. From a technical as well
as a cultural perspective, Imparja is a unique and innovative broadcaster.

3.3.6.4 Telecommunications Applications for Education and Rural Development: A
Comparison of the Australian Outback and the Canadian North

Heather E. Hudson, Director, Telecommunications Management and Policy Program,
University of San Francisco, USA

The presenter examines the use of telecommunications technology for education and development in the
Australian Outback and in Arctic and Subarctic Canada. Comparisons of the two regions are based upon the
shared sparse population, difficult terrain, and significant aboriginal populations. The study is based on
research carried out at Australia’s CIRCIT during 1992.

3.3.7 MOBILE SATELLITE SERVICES

3.3.7.1 The Role of Globalstar, A Satellite-Based Personal Communications System
in the Wireless Revolution
Robert Wiedeman, Vice President Engineering; Loral Qualcomm Satellite Systems, US4

The speaker describes the space segment implementation and other aspects of the Glotalstar system.
Globalstar is not a bypass network but rather a system meant to fulfill currently unmet telecoms needs,
complementing the existing network. Globalstar utilizes two low-earth-orbit (LEO) stallites to provide global
mobile voice and data services to and from hand-held and mobile user terminals.

3.3.7.2 Societal Benefits of Global Personal Communications

Durrell W. Hillis, Corporate Vice President and General Manager, Motorola Inc., Satellite
Communications, US4

Europe, North America, Japan, and parts of Southeast Asia have been at the forefront of the "wireless
revolution” in personal communications. Yet over two-thirds of the planet does not have adequate telecoms
of any kind. The speaker shows how the proposed IRIDIUM global personal communications network will
address the problem of global connectivity, even in the most remote parts of the world. IRIDIUM will permit

many countries to "leapfrog” several stages of telecoms development and harness the benefits of telecoms much
earlier than originally envisaged.

3.3.7.3 TAOS, a New Low-Cost Mobile-User LEO Satellite Network for Positioning
and Messaging

Jean-Jacques Bloch, Business Development Manager, Aerospatiale, France

The presenter describes a new worldwide mobile tclecommunications satcellite system, S80, dedicated to the
provision of mobile user position determination and mcssage distribution. The nctwork will be fully
operational by the late 1990s and will include five low earth orbit (LEO) satellites. A major featur of the
system is its relatively low implementation cost, which will translate into low user fees.
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3.3.74 Orbcom _
Martin Deckett, Vice President International Development, Orbital
Communications Corporation, USA

The speaker describes the ORBCOMM sysiem, a low cost, satellite-based mobile communications system
which provides data messaging, emergency alerting, and position determination and reporting. ORBCOMM
services are reviewed, and how this system plans to expand internationally beyond its S base.

4.1.1 SOCIO/CULTURAL/ECONOMIC CONCERNS

4.1.1.1 Telephone Development Project for Valle Del Cauca State, Colombia, S.A.
Fernando Garces Lloreda, General Manager, Empresa Regional de Telecomunicaciones del
Valle del Cauca S.A., ER.T,, S.A., Colombia

The speaker provides an overview of telecommunications development in Colombia, from regulatory, technical,
and regional perspectives. Colombia’s telecoms development has been at the heart of the country’s economic

development, and the recent liberalization of the country’s telecoms structure is seen as a harbinger for future
growth.

4.2.1 MARKETS FOR SERVICES

4.2.1.1 Personal Communication Services — Now That I can Have Them, Why Do I

Really Want Them? And Thoughts on the Future of PCS in the Marketplace
Brad Baxter, Project Manager-Business Development, U.S. Intelco Networks, Inc., US4

The speaker presents an objective overview of the future of personal communications services (PCS) in the
marketplace by describing how the service is viewed by PCS providers, examining how it is being received by
PCS customers, and comparing its debut to those of other technological advancements. Will PCS simply fill

a niche market, such as cellular and pager users? Will it become the communications mode of the future, or
will it be remebered only as a comic-book curiosity?

4.2.1.2 New Telecommunications Services and Network Impacts - Forecasts of
Markets and Technologies
Lawrence K. Vanston, Partner, Technology Futures, Inc., USA

The impact on the telephone network of new services will be tremendouc and widespread. The speaker depicts
how investment patterns that are both economical and responsive to customers must match the adoption of
network technology to the market adoption curves for narrow-, wide-, and broadband services. Forecasts of
network adoption for key technologies are compared to the market forecasts.

4.2.1.3 Competition for Electronic Superhighways in the Pacific
E. Jean Bishop, Lecturer, University of Queensland, Australia

The level of global telecoms activity is now such that we may speak of telecoms "supcrhighways” spanning the
globe. These highways link not just major commercialk centres, but harbour the potential to link the whole

world. The speaker provides a broad overview of the evolution of this scenario, and the spread of global
networking to the Pacific area.
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42.1.4 The Market for Multimedia Distance Education for Corporate Training in
Japan-US Business & the Management of Information Technology

Larry R. Cross, Vice President for Academic Affairs, Japan-America Institute of Management
Science, USA

The speaker provides a comprehensive review of literature on international distance education cost-benefit
considerations, as well as a consideration of the lessons learned from some of the major unpublished, ongoing

distance education experiments. How best to facilitate the transfer of technology, knowledge, attitudes, skills,
and information is the main issue to be explored.

422 FUTURE TRENDS AND PROJECTIONS

422.1 New Directions in Asian Telecommunications II-Russia’s Reach for Global
Impact—Integration or Devolution?
Steve Levy, Attorney, Cole Corette & Abrutyn and D. Buell, USA

Russia has begun in earnest the task of rationalizing its telecommunications infrastructure and the institutions
that sponsor and support that sector. The speaker analyzes the currently complex and changing situation and
evaluates the potential of recent developments on Russia’s long-term telecoms enviornment. Also discussed
in the important role of Russia’s Pacific coast and the establishment of Nakhoda, Vladivostok, and Khabarovsk
as major gateways and regional corridors.

4222 Visions of the Information Age - 2021 AD

Robert M. Janowiak, Executive Director, National Engineering Consortium, USA and Jagdish
Jagdish N. Sheth, Charles H. Kellstadt Professor of Marketing, Emory Business School,
Emory University, USA

The US National Engineering Consortium conducted a study of the future of the communications and
information industries. The presenter describes the study’s 30-year focus and reports on the results of the
study. The panel developed 235 scenarios of the future, and base their optimistic forecasts on the maturing
of the world’s primary regions, the rise of fiscal responsibility in the US, the increased use of telecoms to
enhance business competitiveness, and the increased spread of new techonolgies.

4.2.2.3 Developing Strategies for Pacific Communications
John H. Erbetta, Independent Telecommunications Consultant, United Kingdom

The presenter takes the view that the Pacific region has specialized requirements in terms of
telecommunications development. Success will be aided by planning within a strategy that takes account of |
all pctential users, that facilitates suppliers developing suitable equipment, and that promotes a systems

approach at the local and regional level. Furthermore, the strategy must be underpinned by political resolve
and appropriate financial backing.

4.2.2.4 Is Multimedia Ready for Primetime? Stumbling Blocks to Multimedia
Diffusion
Gwang-Jub Han, Assistant Professor, Howard University and Jong-Duck Jung, Assistant
Professor, University of Wisconsin, US4

Multimedia technology is upon us. The speaker focuses on three different aspects of multimedia growth in
the USA: hardware, software, and human resources. The development of the first two will have considerable

effects on the latter. The human element is at the heart of the studics speculation —ud projections of
multimedia’s future.
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4225 PECC Triple-T Port (Teleport) for Developing Economies Second Phase
Report — Case Studies

Kenji Saga Professor of International Telecommunications, Asia University, Japan

In September 1990, the Triple-T Task Force of the Pacific Economic Cooperation Council (PECC) launched
the Triple-T Port (teleport) for Developing Economies project as an action plan. The Batam Island
Development Project in Indonesia and the Eastern coast of Thailand have been developed as case study areas
for these teleports. The speaker reviews recent meetings and other steps taken to realize this important
project.

4.23 CONVERGING TECHNOLOGIES IMPACT REGULATORY STRUCTURES

4.2.3.1 Video Dialtone Access to Multimedia
A.C. Harrison-Surgeon, Network Project Manager, Marsh & McLennan, Inc, US4

The speaker discusses the current status of video dialtone policy in the USA. Discussion focuses on some of
the issues represented by the cable TV industry, telephone inudstry, and information services industry. The
concept of video dialtone and its deployment are discussed as they relate to US infrastructure concerns. The
focus is on interactive program accessibility.

4232 Telecommunications and Computer Industries Collaboration
Carol Burke, Manager, Global Telecom Account Development, Digitai Equipment
Corporation and Joan Kelly, Managing Partner, Sheppard Moscow, US4

This presentation focuses on the communications and collaboration issues between the telecommunications
and computer industries. For all the change in techonologies, linkages between the industriers are the critical
determining factors for success, not only for the corporadions involved directly, but also for the overall benefits
of a global communications infrastructure.

4233 Converging Telecommunications Technologies: Challenges Facing
Government and Regulators in Australia and New Zealand
Richard A. Joscph, Lecturer, Faculty of Informatics, University of Wollongong, Australia

The speaker reviews the massive changes to the Australian telecommunications environment, looking au issues
arising from convergence of technologies which affect the major regulatory bodies in Australia. Also identified

are the advantages and disadvantages of the regulatory approaches adopted in Australia, and where
impravements can be made.

4234 Hamessing Convergence for Development: Industrial Policy and IT
Development in Australia
John Houghton, Senior Research Fellow, CIRCIT, Australia

Australia is seeking to harness convergence and exploit synergies at the industrial and policy levels in order
to develop a player or players of global size in both the communications and computing industries. The goal,
according to the speaker, is to position Australia among the "world-class" players. The mechanics and details
of achieving this goal are examined, and the likelihood of its success assessed.
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424 BROADBAND APPLICATIONS

424.1 High Definition Television: The Key To Multimedia and Broadband Networks
Dennis W. Elliott, President, Elliott Communications Co., US4

HDTV is not just about television. The potential of HDTV may change forever the way we communicate.
The speaker outlines some of the lesser-known applications of this technology beyond the delivery of broadcast

television. It is seen as part of an overall movement 1o image-based communications, and away from textual-
based media.

424.2 The Current Status and Future Prospects of KDD’s International ISDN
Service with the Focus on Typical Application Examples

Syuji Kanazawa, Senior Manager, Marketing and Sales Headquarters, Kokusai Denshin
Denwa Co., Ltd., Japan

The speaker introduces the current status and future prosper ts of international ISDN applications, focusing
on recent ISDN applications at the 1992 Albertville Winte: Olympic Games, the Munich Summit, and the
Barcelona Summer Olympic Games. ISDN use is growing, and the speaker looks at the expansion of Japan’s
INS-Net, current linkages between countries and expansior. of this and other services to a variety of countries.

4243 Telco Vision: Delivering Distance Education
Paul Kuhar, Director-Federal Regulatory and Industry Relations and EDWIN J. SHIMIZU,
Manager-Federal Regulatory Relations, GTE Telephone Operations, USA

The speaker discusses what the power of telecommuuications in tne 21st century can mean for education. The
goal is a national US public switched broadband network. The question is not whether telephone companies
will achieve this, but when. In the US, telephone companies are prohibited by the 1984 Cable Act from

offering video programming services. At present, Japan’s deployment of such a system may be 20 years ahead
of that in the USA. The challenge is for US policymakers to take action.

4.2.4.4 High Reliability Type LAN which has New RAS Function and Application
System
Takaaki Suga, System Engineer, Fujitsu Limited, Japan

LANs have become increasingly powerful and commonplace. The author provides technical details of a
multimedia LAN system operating in Japan, and forecasts that super high-speed fibre optic LANs will appear
in the near future. The focus of such systems is "RAS" - reliability, availability, and service.

425 FIBER OPTIC SUBMARINE SYSTEMS - REPEATERED & NON-
REPEATERED :

4253 High-Capacity Undersea Fiberoptic Cable Links
Neil Tagare, Director Business Development, NYNEX, USA

The speaker describes the fibre optic "Fibre Link Around the Globe (FLAG)" and its potential impact on the
industry around the world. Also addressed are the technical, operational, marketing, and industrial aspects
of the system. FLAG is a high capacity undersea fibre optic link connecting Europe and the Far East via the
Indian Ocean Region. To beign operation in 1996, it will be the longest fibre optic system in the world.
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4.2.5.5 The Customer in Product Development: A Marketing Perspective
Noclla Gordon, Asst. Product Manager, AT&T Submarine Systems, Inc., USA

The presenter reviews the research and development resources of AT&T Submarine Services Inc (SSI). SSI's
market research and product development efforts are reviewed, as is the general market for fibre optic
undersea cable services.

42.6 SOCIAL IMPACTS OF TELECOM CHANGES

4.2.6.1 The Technology-Human Factor Reiationship
Donald M. Lamberton, Visiting Fellow, Australian National University, dustralia

Are advances in telecommunications "technology-driven” or "demand-driven"? The speaker investigates the
power of demand in determining the progress of teleccommunications. Among the aspects explored are the
nature of demand for information as opposed to information technology, the complementarity between new
technology and human resources; and the need to combine the "technology push” supply-side aspects with
demand considerations.

4.2.6.2 Computers and Human Communications: A Psychosocial Perspective of
Individual and Society in Change

Gunilla Bradley, Professor and Gorel Strommquist, Research Associate, Institute of
International Education, Sweden

The presenter reports on a study focusing on the interrelationship of computer/telecommunications
technologies and the individual. What is the impact? This cross-disciplinary study seeks to contribute to our

knowledge about how combinations of computer technology and telematics and societal factors may benefit
society overall.

4.2.6.3 The Human TImpact of Converging Communication Technologies:
Entertainmentisation, Social Change and Saturation

Greg Hearn, Assistant Director, The Communication Centre, Queensland University of
Technology, Australia

The speaker reports on a study of attitudes to the human implications of convergence - basic and fundamental
shifts in how we percieve information and how institution and systems deliver information. The study looks
at the effects on major stake-holders within Australia, and pays particular attention to the relative importance
of entertainment versus other services in funding the convergence process.

4.2.6.4 The Impact of the New Services of Telecommunications in Developing
Countries
Miguel C. Dec La Sotta, Electrical Engineer, Entel-Chile, Chile

Itis more important than ever to analyze closely the impact of telecommunications development on developing
countries. The speaker reviews how new services are expanding at a rapid pace. Cellular technologies are
helping countries bridge gaps in their terrestrial networks, permitting such networks time to install advanced
fibre systems. Likewise, societies are becoming less paper-intensive. There are potential cultural and
sovereignty "costs", however, and these are also explored.

31




4.2.6.5 The Telephone in Daily Life: A Study of Personal Telephone Use in the
United States

Robert Larose, Department of Telecommunications, Michigan State University and Herbert
Dordick, Department of Radio-TV-Film, Temple University, US4

The presenter summarizes a national survey of personal telephone use in the USA. The presentation will
provide an overview of this exhaustive study of basic statistics of personal telephone use, and analyze consumer
interest in new telephone services such as videophones, videotext, and ISDN. Marketing and policy

implications of the findings will be discussed. The presentation will conculde will a call for participation from
Pacific Rim countries.

4.2.7 MOBILE SERVICES VIA INMARSAT

4.2.7.1 Is the World Ready for the Go-Anywhere Telephone?

Alan Brunstroin, Business Planning Manager, Inmarsat

The speaker reviews Inmarsat’s introduction of the first telephone system that is truly mobile and offers
seamless global coverage. The introduction of this system, known as Inmarsat-M, coincides with high-profile
publicity for hand-held satellite telephone systems that are planned for the late 154Us. In services and
function, there is little difference between what Inmarsat-M offers today and what is being proposed for
systems that will not be introduced until the end of the decade.

4.2.7.2 INMARSAT-M Portable Terminal
Ram Subramaniam, Inmarsat, United Kingdom; Akihiro Ishide, Manager, Engineering;

Nobuhiro Endo, Manager, Engineering; Hizuru Nawata, Assistant Manager, NEC
Corporation, Japan

The presenter focuses on technical aspects and specification of the Inmarsat-M portable terminal equipment
under development by NEC Corporation. This portable terminal is designed for areas where
telecommunications facilities are neither readily available nor reliable.

4.2.7.3 Bridging The Gap
J.C. Bell, Manager, Regional Business Development, INMARSAT

The land-mobile use of mobile satellite communications is a high-growth business arca. The speaker looks
at steps taken by Inmarsat to harness this market. Inmarsat-A is increasingly used for thin route telephony
to remote regions; Inmardat-C has found applications in supervisory control and data supervision; and

Inmarsat-M is poised to be a breakthrough for small island locations in bringing them into the
telecommunications world.

4.2.7.4 Dial M for Service
Edward R. Slack, Director of Land Mobile & Special Services, COMSAT, US4

The speaker describes various uses and applications well-suited to the new Inmarsat-M system. Described as

"almost too good tc be tiue”, Inmarsat-M should satisfy most Pacific Rim user requirements, pariticularly for
remote applications such as in the Pacific Islands.
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42.8 COUNTRY STUDIES - ASIA

4.2.8.1 Telecommunications Infrastructure - Is it a Catalyst for Growth in Malaysia?
Omar Charles Abdullah, Asia Manager, Network Services, International Computers, Malaysia

Malaysia has a declared policy of moving its economy from a primary commodity base

to a manufacturing base. The speaker examines to extent to which provision of telecommunications
infrastructure is a requirement for achieving this economic growth and transition; and what the Malaysian
telecoms sector has done to assist this endeavour.

4.2.82 Communications in the Russian Far East

Chuck Schumann, Executive Vice President, Pacific Rim Telecommunications, Inc., USA and
George Sapov, Russia

The presenter summarizes the present telecommunications infrastructure in the Russian Far East and Siberia.
The focus is on the present development and needs for the future. Examples of new network construction will
be presented along with an analysis of current technical and regulatory hurdles. The authors share their
insights as to the technical, cultural, and regulatory obstacles of working in the Russian Republic.

4283 Utilization of Developing Country Resources for Research and Development
Related to Telecommunication Products and Systems
ADVN Kularatna, Principal Research Engineer, Arthur C. Clarke Centre for Modern
Technologies, Sri Lanka; Shantha Fernardo, Senior Design Engineer, Exicom Australia Pty.
Limited, Australia; M. Kalyanapala, Research Cngineer, Arthur C. Clarke Centre for Modern
Technologies, Sri Lanka; and Parkum Fernando, Design Engineer, Stanilite Electronics Pty
Ltd, Australia

A group from the Arthur C Clarke Centre for Modern Technologies (ACCMT) highlights some useful
experiences gained in carying out design and development tasks utilizing state-of-the-art components, systems,
and instrumentation. The focus is on supplying domestic R&D resources within developing countries sc they
may develop indegenous, low-cost, independent solutions to telecoms problems.

4.2.84 The Political Economy of Deregulating Telecommunications in Hong Kong

Paul Siu-Nam Leec, Lecturer, Department of Journalism & Communication, Chinese
University of Hong Kong, Hong Kong

The speaker discusses the political-economic factors behind the Hong Kong Government’s intention to open
up the local telecoms market for competition in 1995. China’s attitude toward a second telecom netowrk in
Hong Kong is not clear. The juxtaposition of Chinese, British, and commercial interests is examined against
the background of sovereignty change in Hong Kong.

4.3.1 PERSPECTIVES ON THE FUTURE

43.1.1 New ‘Have-Nots’s’ and the Old Problems? How the East European Countries

and the Republics of the Former Soviet Union Integrate into the Worid
Communication Order

Wolfgang Kleinwachter, Professor, University of Tampere, Department of Communication,
Finland

The speaker analyzes in detail the process of change in thc communications media systems of the East
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European countries and the republics of the former Soviet Union. A frank look is provided of the problems
faced, such as finincial an¢ mateial criscs, overstaffed bureaucracics, underdeveloped telecommunications
infrastructures, and outdatzd technologics. The speaker also looks at the regulatory challenges for these
nascent democracies.

43.1.2 Multinational Scientific and Technological Information Networks for the
Mercosur Common Market
Lidia R. Scratti, Director, Undersecretary of Informatics and Devclopment, Argentina

The objective of this presentation is to promote the development of multinational scicntific and technolgical
information neiworks in Latin America and the Pan American region, and to begin that development in the

MERCOSUR common market. The goal is to develop common telecoms and information technology policies
between the MERCOSUR states.

43.1.3 Creating Tomorrow’s Telecommunications Infrastructures: Cultural Needs
and Economic Realities
Joe Arden Flickinger, Assistant Professor of Communication, Radford University, US4

Focusing on new digital technologies and their diverse delivery systems, this political-economic study cxamines
the tensions which exist in today’s regulatory environment, where new technologics and standards are used as

competitive tools. Suggestions for achieving long-term cultural goals by scparating infrastructure rcquirements
from competitive objectives are presented.

43.14 Converging Telecommunications Technologies, Economy, and Business
Efficiency
Ronald P. Uhlig, Director, Strategic Marketing and Bill Joll, Director, Meridian 1 PLM,
Asia/Pacific, Northern Telecom Asia/Pacific, US4

There are a multitude of ways in which converging technologics will greatly expand the impact of
telecommunications. The speaker looks at several new applications, how they have spread through the Asia-
Pacific region, and the extent to which markets may be anaylzed by looking at "GNP per phone®, an
uncommon measuring device which verifies the linkages between telecoms and economic strength.

4.3.1.5 The Telcos Move Toward a Global Market: FEconomic and Cultural
Implications for the Pacific Islands Nations
Ronnie Bankston, Assistant Professor, University of Northern lowa, USA

This study examines the changing nature of telecom operators in the USA from an cconomic and rcgulatory
perspective, and identifies possibilities and problems with its application in the Pacific Island nations.

Particular emphasis is placed on the transfer and application of video distribution capabilitics to the Pacific
Island nations.

43.2 TECHNOLOGY TRANSFER STRATEGIES AND EXPERIENCE

4.3.2.1 Convergence and the Role of Telecommunications Regulation in Developing
Countries
Johannes M. Baucr, Assistant Professor, Michigan State University, USA

The speaker studics the regulatory problems confronting telecommunications development in developing
countries. In addition, the possible benefits of telecoms development differ between groups of telecom users.
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Therefore, a conceptual framework is put forward to help analyze the potential benefits derived. A variety
of "instruments” for change are also analyzed in the context of this framework.

4322 Institutional Strengthening: Models for Sustainable Development
A. Rubio, Engineer, Philippine Department of Transportation and Communications; J.
Bernardo, Deputy Commissioner, Philippines National Telecommunications Commission; and
S.C. Macpherson, Director, Policy & Regulatory Matters, Teleconsult Ltd., Philippines

The presenter covers the different types of institutional transitions being experienced in developing countries
today, with special emphasis on the Philippines, where the authors of the study are collaborating as a part of
a major multilaterally-sponsored program. The traditional "training" and "technology transfer® programs for
the developing world will no longer suffice. The prime goal of this new, innovative apporach is the
development of sustainable management and policy analysis skills in the personnel of key decision-making
ministries and agencies.

43.23 R & D Efforts; A Case of Japan Key Technology Center
Kobo Inamura, Director, Capital Investment, Japan Key Technology Center, Japan

The speaker discusses the financial side of privatization policies. A new mechanism recently introduced in
Japan is reviewed, and its effects on research and development processes analyzed. This analysis is studied
in the context of the Japan Key Technology Centre (JKTC), which is co-administered by the Ministry of
International Trade and Industry (MITI) and the Ministry of Posts and Telecommunications {MPT).

4.3.2.4 The Challenge of Transferring a State of the Art Telecommunication System
Manufacturing Technology
Georges Krebs, Vice President, ALCATEL Submaracom, Australia

The presenter tells the story of the successful transfer from Europe to Australia and New Zealand of the
technologies required to manufacture and install a complete state of the art submarine cable system. The
background of the project is reviewed, as are its implications for future challenges.

433 PROPERTY RIGHTS, PRIVACY AND RELATED CONCERNS

4.3.3.1 Caller ID and Privacy: New Options
Peter B. White, Senior Lecturer, Media Centre, La Trobe University, Australia

Caller ID has been a controversial telecoms offering since its inception. New service options and a growing
awareness of the potential abuses of Caller ID have led a number of regulatory agencies to oblige carriers to
offer subscribers a range of Caller ID "blocking" options. The speaker looks at proposed solutions to this
problematic issue, assessing proposed telecoms privacy regimes and other options.

4.3.3.2 Software Patents, Ownership And Infringement Crimes: New Developments
Stephen C. Glazier, Counsel, Attorney, Reid & Priest, USA

In the US, software protection by patents and copyrights is a rapidly changing legal arca. This is causing rapid
changes in business practiccs. The speaker revicws how these developments interface with recent changes in

international patent law, and require changes in international business norms wherever computers, software,
and IC chips are applied.
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4.3.3.3 Managing the Privacy Implications of New Technology
Brian G. Milton, National Director - Social Policy, Stentor Telecom Policy Inc., Canada

The speaker describes the escalating concern regarding telecoms privacy in political, regulatory, and consumer
advocacy and business groups in Canada. These trends are analyzed in terms of their effects on Canada’s
major telecommunications companies. Various initiatives to address these privacy concerns are reviewed.

433.4 The Personal Data Protection Regime in Korea

Jisuk Woo, Ph.D. Candidate, Annenberg School for Communication, University of
Pennsylvania, USA

Is the increased use of telecommunications technology by governments and private organizations to collect
personal information a threat to privacy? The speaker addresses the inherent conflict between the right to

privacy and the right to information, and looks at Korea’s efforts to introduce a personal data protection
regime.

43.4 DISTANCE EDUCATION NETWORKS

4.34.1. Distance Learning and Northern Telecom
John Mahoney, Vice President, External Affairs, Northern Telecom Inc., US4

The speaker looks at several distance education case studies in the USA to show how telecoms technology
serves the interest of education. This is accomplished through a coalition of interests - educators, students,

parents, equipment and service providers, and governments - to guide the process, set priorities, pursue
funding, and keep things moving.

4.3.4.2 Creating an ISDN Distance Education Network
Betty Mitchell, Manager, Telecommunications Applications, Open Learning Agency and Deb
Reidlinger, ISDN Service Development Manager, B.C. Telephone Company, Canada

The Open Learning Agency (OLA) of British Columbia, Canada, in cooperation with MPR Teltech, BC Tel,
and provincial and federal government departments is conducting a major project to test the ability of basic
rate ISDN for distance education applications. The speaker rports on the results of this project and makes

recommendations on network configuration, set-up, instructor preparation, and suitable instructional
applications.

4343 Pacific Regional Education Network: Options for the Future
Malinda S. Matson, Director of Learning Resources, Northern Marianas College and Robert
F. Keclley, Jr., Consultant, Management Communications Services, USA

The speaker reviews a major project designed to upgrade the US Western Pacific region’s abilities to serve
higher education objectives and promote high-quality distance education. The history oi such prjects is

summarized, limitations of the current system assessed, and the goals and objectives of the new project
outlined.

4.3.4.4 Multi-cultural Issues in the Delivery of Distance Education
Barry Willis, Statewide Director of Distance Education, University of Alaska System, USA

Delivery of distance education services to a multicultural audience poscs a huge challenge o distance

education providers. The speaker reflects on the experiences encountered when designing, developing,
delivering and cvaluating distance instruction to a multicultural audience.
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4.34.5 Distance Learning and Northern Telecom
John Mahoney, Vice President, External Affairs, Northern Telecom Inc., US4

The speaker looks at several distance education case studies in the USA to show how telecoms technology
serves the interest of education. This is accomplished through a coalition of interests - educators, students,
parents, equipment and service providers, and governments - to guide the process, set priorities, pursue
funding, and keep things moving.

4.3.5 MAKING IT WORK

4.3.5.1 Academic Internetworking in Mexico — The world at the reach of a keyboard
Mario M. Arreola-Santander, Sales Director, Consorcio Red Uno S.A., Mexico

There is a new imperative in Mexico for a full upgrading of enterprise networks, in an effort to increase
productivty and remain competitive. Several factors are oulined by the spcaker as catalysts for change,
including the privatization of government-owned entities, increasing capacitics of Mexican telecom
infrastructure, the lifting of trade barriers through the GATT, the North American Free Trade Agreement
(NAFTA), and the need to comply with international standards.

43.5.2 The HI-NEST Model: An International Computer Network for Support of
Program Implementation
Donald B. Young, Co-Director, FAST Program; Mary Gullickson-Morfitt, FAST Science
Program Field Services Specialist and Johm H. Southworth, Educational Associate,
Curriculum Research and Development Group, University of Hawaii, USA4

The Hawaii Network for Education in Science and Technology (HI-NEST) is an international computer
network designed to support the implementation and use of the Foundational Approaches in Science Teaching
(FAST) program. The presenter reviews the progress of this system, and predicts that by 1995 it will be used
by over 8,000 teachers and 600,000 students. The network already extends to nine countries.

4.35.3 A System Architecture for Ideographic Language Suppon‘

Andrew Pan, Technical Advisor, American Express, TRS Advanced Technology Group and
Roen Hogg, ADIA Information Technologies, USA

The speaker looks at the Idoegraphic Language Support Project, the goal of which is to support indeographic
language capability (eg, Japanese and Chinese characters) in input, database, processing, and output. Japanese,
Korean, and two forms of Chinese are encompassed in the project, covering one-fourth of the world’s
population. The challenges and rewards of this project are enormous.

43.5.4 Architectural Consideration in the Design of Neiwork Based Educational
Systems (NBES)
S.V. Ahamed, Professor of Computer Science, City University of New York and V.B.
Lawrence, Head, Data Communications Resources, AT&T Bell Laboratories, USA

The architectures of both telecommunications networks and intelligence networks may be enhanced to

incorporate a substantial component of "knowlege processing” for educational system applications. The

speaker provide a technical review of how this might be accomplished, and the applications such a network
could incorporate.
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4.3.5.5 Open Learning Centres: Making the Best Use of Technology to Enhance
Decentralised Education and Training

Anne Gooley, Director, Opening Learning Network and Steve Towers, Assistant Director,
Opening Learning Centre Network, Australia

The speaker presents the background to the Queensland Open Learning Project, the establishment of the
Queensland Open Learning Network (OLN), and the learning programs that are based upon the OLN for
delivery of educational products and services. Issues that will be addressed include the role of the OLN

and open learning centres; problems associated with the development of the network and strategies developed
for successful management and future planning.

4.3.6 SOCIAL IMPACT STUDIES

4.3.6.1 Anticipating and Estimating Adoption and Resistance of Interactive

Instructional Technology: A Look at Multimedia in Higher Education
Louis Leung, Assistant Professor, University of Hawaii at Manoa, US4

Adoption of instructional communications technologies meets with resistance and even opposition in higher
education. This study examines the awareness, interest, evaluation, and perception of multimedia instructional

technology; factors in multimedia instructional tecnology adoption and integration; and negative factors and
hindrances to the adoption of multimedia instructional technology.

4.3.6.2 Development and Telecommunications Technology in Pacific Island
Microstates

Michael R. Ogden, Instructor/Research Associate, Center for Pacific Islands Studies,
University of Hawaii, USA

The presenter summarizes the results of a PTC-sponsored comparative research study of the role and impact
of telecommunications technology on development planning and aspirations conducted in the Republic of the
Marshall Islands and the Cook Islands. Examined are aspects of recent telecoms developments in both
countries; the broader social, economic and politcal impact of such developments; and several 30-year scenario
projections are put forward regarding these small countries’ telecoms development.

4.3.6.3 Assessing Videotex Diffusion and Usage Patterns in a Manufacturing
Organization: A Case Study

Michacl G. Elasmar, Instructor, Department of Telecommunication, Michigan State
University, USA

The speaker outlines a case study of a large multinational manufacturing organization which utilizes the service
of a US nationwide network that provides private company videotex services over its host computers. A
survey was conducted to assess user satisfaction with the videotext system and the services it offers. The

problems and positive factors encountered arc evaluated and analyzed in the context of future videotex
applications.

4.3.6.4 An Empirical Investigation of Telex Data as a Useful Predictor of

Socioeconomic Development Among Less Developed Countries
Meredith S. Glenn, Assistant Professor, Barry University, USA

The speaker considers the relationship between converging  telecommunications technologies and
sociocconomic development in developing countries. Examinced is the effect of telecoms on the social and
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economic activities of developing countries and the undcrstanding of the contribution the telecommunications
infrastructure provide to socioeconomic growth,

4.3.6.5 Framing Our Common Future: Strategies for Promoting Cooperation Among
Stakeholders
Angclina T. Wong, Professor of Extension, The University of Saskatchewan, Canada

The successful incoporation of telecommunications technologies in higher education requires the orchestration
of different types of expertise and reflective dialogue among the stakeholders. The spcaker highlights some
of the lessons she and her colleagues have learned duirng six years of development and delivery of province-
wide televised courses.

43.7 VSATS

4.3.7.1 VSAT Solutions for Innovative International and Domestic Services
B.K. Syngal, Chairman, Videsh Sanchar Nigam, India

The speaker describes applications of VSAT networks for the realization of innovative and cost effective
networks. VSATS may be a particularly effective solution for developing countries, and may even be used as
overlay networks for advanced services such as ISDN.

4.3.7.2 VSAT’s - An Efficient Option for Voice and Data Networking
Carol A. Politi, Senior Marketing Specialist, Hughes Network Systems, USA

With over 5000 VSATS: installed and ordered to date, the Pacific rim is one of the most rapidly growing
markets for VSATs today. The speaker looks at how VSATSs are enabling businesses to operate effectively
in regions where it was previously difficult to obtain reliable, high quality telephone service.

4.3.7.6 VSAT in Local Administration Communication Network
Hidcki Noda, ‘Yutaku Onda, and Toru Kikuta, Japan Radio Company, Japan

The Japanese market for VSATs (Very Small Aperture Terminals; is gradually expanding after the
infrastructure for satellite communications was established by the launches of JASAT-1 and JASAT-2 in 1989,
The speaker introduces Japan’s nationwide satellite communications system for local administration and
disaster prevention and outlines the technical features of the multimedia VSATS.

43.8 COUNTRY STUDIES - DEVELOPING ECONOMIES

4.3.8.1 Television in Papua New Guinea: Policies and Practice
Amos Owenarcs Thomas, Lecturer, University of Tasmania, Australia

The introduction of television in Papua New Guinca (PNG) was preceded by considerable debate by civil
leaders spanning decades. The speaker traces the development of PNG broadcasting policy and compares what
the policy initiatives envisages against current broadcasting reality. Content analysis of TV programming will
be reported, with a focus on fireign-to-local programme origin ratios.

-
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441 REGIONAL ORGANIZATIONS AND TELECOM DEVELOPMENT

4.4.1.1 Global Telecommunications Development - Market Forces or Multi-Lateral
Planning?
Chris C. Vonwiller, Director of Corporate Affairs, AOTC, Australia

The Maitland Commission in 1984 formulated recommendations for the development of global
telecommunications, including multilateral initiatives. The speaker reviews progress since the Commission’s
report and contrasts some of the planning assumptions for telecommunications services in developed countries
against those more appropriate in developing nations.

4.4.1.2 Technology Transfer in the Asia Pacific Region
Sctyanto Santosa, CEO, PT Telekom and former CEO of PT INTI, Indonesia

The presenter reviews the basic US regulatory scheme for export controls and technology transfer. Export
controls camn affect the ability to export technology and the ability to enter into joint ventures with foregin
partners. In addition, they can restrict re-exports of such items once abroad. They are likewise an issue for
non-US companies seeking to invest in the US. The US regulatory scheme has changed in redent years, and
the speaker reviews this vital component in international telecoms trade.

4.4.1.3. Cooperation Tasks of Telecommunications in the Asia-Pacific Region
Yun-Sik Shin, Ph.D, President & CEO, DACOM, Korea

The speaker addresses the important area of cooperative activities for telecommunications development within
the Asia-Pacific region. This overview of the regions telecoms advancement and current telecoms needs also
looks at the role of multilateral organizations such as PECC, the role of organizations such as PTC, how data

communications networks are evolving in the region, and the pressing need for iuman resource development
programs.
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FORECASTING SATELLITE DEMAND

Jack Albert, Vice President of Broadcast Services
PaAmSat, L.P.
Greenwich, Connecticut U.S.A.
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INDUSTRIALIZIED NATIONS microwave, it does not use radio
frequencies that may a problem with

A Telecommunications infrastructure emerged interconnection or co-existence with

in the late 19th century with the telegraph
technology forming the backbone of routes
between and within the populated areas. The
routes follow the same paths of wagons,
trains and ships. Telegraph technology
spread with the increased demand for
communication networks. Commerce arew and
communications systems expanded along with
it. An interdependent relationship was
formed between commerce and communications,
which would continue to prosper throughout
the future.

TECHNOLOGY CHANGES

Land~bdsed communications were augmented by
air-based technologies. The first air-
based system were carrier pigeons. These
birds flew air routes where langd services
did not exist.

Radio followed, greatly expanding the reach
and direction of communications. Radio,
Telegraph (and Voice) brought a revolution
to commerce with the new ability to expand
globally.

Capacity, quality and security plus
transmission technology spread the wire-
based systems to and within all commercial
areas.

~ Radio Technology

Reliance on radio technology met an
obstacle; demand surpasseqd frequency
capacity and radio communications remained
an open channel with 1little Privacy.

- Microwave Technology

Point-to-point high traffic (capacity)
spread trunk routes between centers. For
decades this was, and still is, the main
technology used in many areas. Distance
became a costly and time~consuming problem.
Since microwave is a "line of sight"
system, a repeater is needed every 20 - 40
miles ~- with the horizon as its boundary.

~ Cable and riber Optics

Early cable (wire) supported one signal per
wire; multiplexing allowed hundreds of
signals per wire.

Fiber oOptic Technology intrcduced a faster,
more secure cable sgystem with greatly
increased capacity. Capacity jumped to
thousands of signale and equipment size was
greatly reduced. Cost and time to build
still remain negative factors in this
point-to-point system.

The capacity and security of fiber makes it
an ideal solution to high capacity trunk
routes and terrestrial connections to
global/domestic satellite systems, unlike

satellite transmissions.

SATELLITE TECENOLOGY

In the 1960s satellite technology emerged,
providing the combination of land and air.
The services provided by land technologies
could now be utilized on satellites but
with less of the disadvantages of these
technologies.

The satellites prcvided a single microwave
repeater approximately 22,700 miles above
the earth. Such a repeater is in "line of
sight" from about 1/3 of the earth's
surface on the horizon from outspace.

EARLY SATELLITE DEMAND

It took 10 years for the USA Television
broadcasters to switch from the tried and
proven terrestrial microwave to satellite
technology. It took only one year for the
new cable television industry to 1link cable
systems and to supply large amounts of new
television Programming to geographically
diverse areas. It took the major
television broadcasters a decade to copy
the cable gystems use of satellite
technology. There was now competition to
the broadcaster’s monopoly dominance in
supplying T.V.

INDUSTRIAL NATIONS AND SATELLITES

All technologies flourigh in industrialized
nations. Traffic forecasting of telephone
service became a science. Erlang
calculations are still used to project
expansions. High traffic routes followed
the “build it and it well be filleg~
concept.

Satellites for international and domestic
services launched around the globe in the
60's, 70‘s and early 80°s followed that
Same concept and were deemed successful in
both financial and utilization terms.

INTERNATIONAL SATELLITES

The International Telecommunications
Satellite Organization (Intelsat) vas
formed in August 1964. Intelsat, jointly
owned by about 120 nations, became the
back-bone transmission system on a global
basis. It became both a natural and treaty
monopoly in providing such services.
Similar natural and legal monopolies such
as Post Telegraph and Telephone (PTT)
organizations became the national
representatives or “signatory" to the
intelsat organization. The signatory/PTT
was the single source of international
satellite service in each member nation.
Each PTT charges what ever it wants for
capacity it resold on Intelsat satellites.
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ROOM FOR ALL BUT NOT ALL FOR ONE

Domestic Communications satellite systems,
like Intelsat, also use a geostationary
orbital location. Domestic systems pecame
regional systems, covering more than one
nation.

The emerging satellite industry looked at a
new, unexplored market. Satellites are
used for more than just telephone traffic,
so the scientific approach to forecasting
became difficult to use. Increased traffic
volume and complexity as well as rapid
advancements in technology further confused
the forecasting dilemma.

Satellite systems growth over the last 10
years could not be and were not
scientifically forecasted.

The spacing between satellites had to be
reduced from 4 degrees to 2 degrees to
provide room for the satellites crowding
over the industrialized land mass. The
problem of a lack of room over the oceans
has now arisen. This is where
international satellites are located.

Mr. Xavier Picard of Arianespace
summed up the situation as follows:

"500 years ago Christopher
Columbus was seeing ‘new stars
appearing in the sky.°’ New
nations were formed and gold,
yesterday‘’s wealth, has been
replaced by innovation,
technology, research . . . At
the same time, the sea was
useful; today, it is space."

LOOKING AHEAD 5 YEARS

Looking too far into the future reduces the
accuracy of a forecast. There are too many
variables and unknown events that can
drastically change a long term forecast.
By taking only the major issues into
consideration and perhaps putting a little
history into the mix, only a short term or
near term forecast of satellite demand can
be achieved with any practical accuracy.

SATELLITE CAPACITY AND THE GLOBAL MARKET

The standard capacity is measuced in terms
of 36 mHz transponders. There are in fact
36, 54 and 72 mHz, C-band and Ku-band
transponders.

The following table in Figure 1 is from
Euroconsult’s "World Space Industry Survey
~= 10 Year Outlook" depicts the 1985-1995
transponder capacity. In 1965, it was
virtually zero. By 1985, it had grown to
1,788. By 1995, it is expected to be
3,140.

This is a relatively accurate short term
forecast, for both failures and drop-outs
will be quickly replaced. In addition to
this capacity, PanAmSat will be launching 3
new satellites by 1995. Although they will
have 54 mHz transponders, the equivalent 36
mHz transponders will total 144. Moreover,
Low oOrbit Satellites should now be
accounted for in the near term forecasts.
One system of Low Orbit Satellites personal
communications system requires about 66
satellites to be in orbit at one time.
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In May 1992, Arianespace made known that it
has 101 launch contracts pending.
PanAmsat‘s new Global satellite system will
bring that number to 104.

How big is the global market? Can it
support the projected launches? By the
year 2002, Euroconsult predicts a USS$ 80

billion global space market. Figure 2
breaks down the forecasts by Market
Segment. The optimistic gize could be as

much as USS$S 100 billion.

In order to continue developing a short
term forecast one must understand some
intricacies of hoth the satellite
distribution system and intense political
elements of the market . This
understanding, combined with realizing the
importance of the growth (or potential
growth) of the newly emerging
industrialized nations is essential.

NEW SATELLITE COVERAGE AREAS

Satellite communications are particularly
well-suited to the newly industrializing
nations. Communication demands can be
satisfied almost overnight . . . anywhere.
Small, inexpensive VSATs offering data and
voice capabilities are available virtually
immediately. sSatellites offer a variety of
services from television to telephone, as
well as many other standard and unique
telecommunication services for large and
small users.

Flexibility is the key to the success of
satellite systems. Services can be
established in a very large pre-defined
area. Newly industrializing countries are
expanding at rates which render long-term
planning for the communications
infrastructure very difficult. This
expansion encourages over-centralization of
established population centers, attracting
the many social, economic and technical
problems typical of an urban society while
weakening rural societies. Satellite
communications can treat all areas equally
and enable those living in remote areas to
communicate with the metropolitan areas of
the world thus negating the tendency to
over~centralization.

The interest of the new generation of
providers of satellite communication
services is to see new operators of
communication systems develop in new
countries.

An example of the new generation of
satellite operators is PanAmSat PAS-1. The
first privately owned international
satellite was launch on June 15, 1988
located at 45° west longitude. It offers
services to Latin America that were not
available before. This Separate Satellite
System (separate from the Intelsat
monopoly) was at the leading edge of
today’s waves of deregulation, free market
and open competition that is sweeping the
world. Now, only 3 year later, serving
over 70 countries in Europe, North America

and South America its 36 X 36 mHz
(equivalent) transponder are near full
capacity.

The PAS~-1 footprint shown in Figure 3 is
not very unique aside from a rather large
North American coverage area. What makes
the real difference is the

company
directive to provide high quality,
reasonably priced and very flexible

services that meet customers’ needs. The




Breakdown of International Space Telecommunications Capacity
1985-1990 projections for 1995
Number of transponders in-orbit(36MHz equivalent), minus those at the end of design lifetime

Regions 1985 1990 1995 Estimate
Intelsat 664 776 1070
Private Systems 0 36 156
USA 624 706 720
Canada 144 120 134
Europe 64 157 436
Japan 64 171 218
Rest of World 228 343 466
TOTAL 1788 2309 3140

Source: Euroconsult
"World Space Industry Survey
- 10 Year Outiook" Figure 1

The World Market for Civilian Telecommunications
Satellite Systems - Forecast by Market Segment :1991-2002

USD in billions (90)

Key : forecast: ‘ 29
80 B uin. [Most Likely B Max. i
60 ‘. ......
40 .. ..................
114 129 |
20 91 ;
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Launches Satellites Ground Stations
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Source: Euroco Figure 2
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customer was, and still is, considered
first and foremost.

A few inte:resting facts have been exposed
in the 4 year history of PanAmSat. These
are shown in the Pigure 4. PamAmSat has
satisfied a pent-up demand and created a
new market or at the least succeeded in
expanding existing markets in its coverage
area.

By combining a flexible satellite delivery
system with user demands creates a new way

to do Dbusiness. The ©Old Way of
establishing a transmission path is
illustrated in ©Pigure 5. Rules and

regulations necessitate a complex set of
providers, or middle men, each at an
incremental cost for the user to pay.

The new way is to eliminate the
complexities. This is demonstrated in
Figure 6. Simplicity yields the benefits
of speed to establish the service at lower
costs, higher reliability and flexibilities
to meet user needs plus the ease of one-
stop shopping.

THE 5 PS: POLITICS, PTTS, PRIVATIZATION,
AND POSTURING FOR PROFIT

The 1990’'s will see the five P’'s swimming
in the sea’s of the new free markets.

WORLD POLITICS

The World Administration Radio Conference
(WARC) met early in 1992. For nearly 5
weeks, 1400 delegates from 127 country-
members of the International
Telecommunications Union (ITU) 'aet in Spain
to discuss frequency allocations for new
technologies. New or growing technologies
are important to the rapidly growing Asian-
Pacific market.

WARC-92 was the first major frequency
allocation conference to be held since
1979. The political priorities of each
nation and region were of importance since
the ITU operates on a one-vote-per-country
basis. Despite alliances and formation of
regional voting bloc’s allocations
satisfying the wvarious ©proposals and
recommendations were reached as well as
time tables and technical constraints to
permit the introduction of new services. An
important conclusion that affects
developing countries was made clear. In
order to assist developing countries to
take part in the new telecommunications

revolution, the conferenc2 adopted
resolutions providing all types of
assistance including financial. Unless

otherwise indicated, the decision approved
at the WARC will take effect on October 12,
1993.

PTTs are Privatizing and Posturing
themselves to compete in an open market for
their share of profits. The days of
monopolies are numbered. A PTT may, in
some nations, remain part of the government
either totally owned by the state or
partially owned by the private sector.
Privatization has been one of the main
forces behind deregulation. Many PTTs are
now being privatized in part or altcgether.

while governments were prepared to
tolerate state-run monopolies, they have
been less willing to give their blessings
to private monopolies.

Oeregulation and privatization is a double~
edged sword. De-regulation allows
competition but also and allows PTTs to
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enter new markets in other countries. The
chart in Figure 7 show the privatization
status of a few giant PTTs and cross-border
activities as the sleeping giants awaken.
As reported in the Financial . Times. The
relative values of cross-border
telecommunication acquisitions since 1988
shown in Pigure 8. In 3 years the growth
has been 1420%.

France Telecoum, the world’s fifth largest
telecommunications operator, has in the
past year made more foreign alliances than
ever before since its creation in the 19th
century, when in was a telegraph service
for King Louis Phillippe.

Asia and Pacific Region Markets - Why More
Satellites

The Pacific Rim is preparing for an
explosion in demand for satellite-~based
communications. Trade between the US,
Europe, and Asian countries is burgeoning.
One study shows no 1less than three
satellites are needed to serve the region.

De-regulation will fuel major growth even
more.

As of February 1992, Star Tv's 1.8 million
subscribers were viewing a new television
service. That ’'s three times the original
projection just two months after the launch
of its 5 TV channel service.

Analysts agree that the advent of satellite
systems such as Asiasat, Aussat, and
PanAmSat are indicative of increasing
interests among satellite players in the
hows, whys and whens of tapping the demand
for space segment in the region. The
escalating pace of developments in the
Pacific Rim justifies the optimism.

One study by Communications System Ltd. of
the UK indicates most capacity will be for
video and data. The Pacific satellite
demand, by application, is shown in the
next Figure 9.

TO0 LITTLE OR TOO WUCH

One of the rarest commodities in Asia
Pacific regicn at this moment is a space
satellite transponder with cross-border
coverage. A number of new satellite
systems are in the planning or construction
stage or, as in the case of Intelsat, the
moving stage. At present, the demand for
transponders exceeds the supply.

Although new capacity will soon come to the
rescue of Japan’s satellite communications
market, some analysts feel that, if all the
satellites planned/owned by Japan’s Space
Communications Corp (JC-Sat), Satellite
Japan Corp., and NTT were actually in
operation by 1995, there will be more than
200 transponders available =~ and demand
will fall short of the supply of available
capacity.

In the short term, it will be two to five
years before existing demand can be
satisfied. There seems to be an immediate
(in the next 5 years) demand for 30 to 100
transponders. Arianespace’s study shows
that the number of transponders needed to
meet demands will increase from the present
200 transponders to approximately 700
transponders by the beginning of the next
century.

The uncertain future only increases the
number of variables involved in predicting
future demands for transponders. So-

.
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PAS-1 Coverage

I W Ku.Band / European Beam
R Wt W Ku-Band / North American Beam
IR C-Dand / North Beam
RN C-Band { Ctnteal Beam

SRR C.Band / South Beam

SRS C.Dand / Latin Beam

Fiaure 3

1988 - 1992 PanAmSat

95% of traffic is new
85% of traffic is video
98% of traffic is private enterprise

0% of traffic is telephone

Figure 4
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THE OLD WAY OF DOING
INTERNATIONAL COMMUNICATIONS
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Major PTT Privatization

U.K - The remaining 22% may be privatized
in the next year.

Germany - DBP Telekom could be privatized
as eary as next July.

Japan - NTT privatized
France - Maybe by the end of the decade.
USA - Privatized and fragmented.

Figure 7

The Sleeping Giants Awaken

Cross-border Telecommunication Acquisitions

1988 - 11 deals worth $116 million (USD)
1989 - 50 deals worth $2.7 billion (USD)
1990 - 67 deals worth $16.5 billion (USD)

PTTs have strategies for global expansion. Instead of
being insular monopolies sleeping in their backyards the
giants will invade each others' turf.

Figure 8
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called “"experts® are only able to give us a
"best guess" on the most current
requirements for transponders and the
manner in which the demand is most likely
to grow.

Entrepreneurs who had previously been
excluded from the telecommunications
business by tight regulatory controls as
well as already established
telecommunications companies seeking to
expand in the region are now preparing to
risk money to provide the infrastructure
necessary to meet needs.

The services with the highest immediate
demand will probably be similar to those of
the presently existing regional satellite
systems. Television leads.

The demand list: Rapid development of
cable Television, SMATV, MDS, Compressed TV
and HDTV are in the forefront of
development and implementation.

Television is not, by any means, the only
service in demand. Well-developed
countries need to expand. Both densely-
populated, urban areas and new industrial
zones will need expand their
telecommunications infrastructures by
adding teleports and VSATs. There still
are areas in this region’s younger, still-
developing nations where such basic
services such as telephone service are in
short supply or non-existent. Satellite
transponder loading technology is expected
to enable 2000 telephone circuits per
transponder in a year or two. This
capacity is similar to that of undersea
fiber-optic cables. Satellites have the
ability to bring telecommunications
services rapidly and at a reasonable price
to all areas, however remote.

The present lack of transponders is slowing
expansion. The demand for service being
greater than supply is known as "pent-up
demand.™ Exclusively domestic satellites
can not offer the solution. Regional
satellites can serve several neighboring
ccuntries. International satellites are
best for the long distance services. The
optimum solutinn is a combination of
regional (domestic) satellites and
international satellites.

SEPARATE SATELLITE SYSTEMS TO THE RESCUE!

The term "separate satellite system" refers
to a non government, non treaty, open
market, commercial satellite system. The
combination of spacecraft capacity and
service is the solution to fulfiil the
pent-up demand. Easy, open access by
customers is also a fundamental element of
success. The emergence of such new
"gseparate satellite systems" offers hcpe to
entrepreneurs as well.

The foremost separate satellite system
already in existence is PanAniSat.
Presently PanAmSat has one satellite over
the Atlantic Ocean which has enjoyed much
success. Recently PanAmSat announced the
addition of thre~ more satellites, which
will cover the Pacific and Indian Ocean
regions by 1995. This expansion will
create tha first global separate satellite
system.

video First - Television

First of all the TV is visible, exciting
and in the lead position of “pent-up
demand. " Second, TV is the easiest and
fastest Service to supply. Third, TV
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provides the gquickest revenue to support
the investment and life cycle of a
satellite.

The Television market is wvast. From
program development tn TV sets, it
encompasses entertainment, business and
educational services.

There is a2 downside.

Regulations still exist in many high
population areas that restrict dish
installations. Although deregulation is
slow in some parts of the world, the
eventual deregulation, and the inability to

control TVROs will overcome this
restriction to growth.
Censorship is also an issue. Many

countries still support strict censorship
of political and religious programming.
Entrepreneurs may be discouraged from
distributing programs to these countries
On the other hand advertising-supported
programs need not be overly concerned with
collecting revenues.

Signal piracy and effective subscriber
management system in the collection of fees
will be a major challenges for develoning
countries. Signal encryption may be a
solution, but a standard may first have to
be established. The local industries’
ability to manufacture earth stations and
work with the associated electronics (under
license) can resolve many of these issues
in due time. Indeed involved industries

will flourish with the introduction of
services.

What do projections look like today? By
the year 2000, Direct To Home dish
installations ("DTH") could reach almost 17
million plus a mere 180,000 for CATV/SMATV.
This represents only a 5% penetration of TV
homes. The value of these systems is,
however, almost US $3.4 billion.

The good news

Television programming on the Palapa
Satellite seems to already have penetrated
over 41 million TV homes with 1.7 million
DTH/CATV/SHMATV systens.

In Japan, only 1% of homes have cable TV
compared to 60% of US homes. However,
more than 5 million homes have subscribed
to satellite TV. That represents roughly
10% of the country since the service began

two years ago. Popularity is expected to
double by 1995.

CATV AND MMDS

Initially, cable television (or CATV)
provided remote areas with TV. Homes were
wired to one point. At that point, a head-
end was built to obtain TV programs from
the airwaves, microwave and eventually
satellites. Small systems confined to one
building or a few buildings are called
Satellite Master Antenna Television or
SMATV.

Channel capacity grew from a just a handful
of channels to 100 channels. Improved
picture quality, increased program variety
and pay-per-view for exclusive programming
caused an explosion in CATV in the US
during the 80s. The concentration of
population that would pay for service
provided an economic base for the new
industry. It is, however, a costly project
and time consuming to build. CATV competes
with multi-channel multi~point distribution
service (MMDS) or wireless CATV and over-
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the—-air broadcast. With the advent of
high-power satellites on separate
frequencies it is now possible to obtain
television using very small dishes. Direct
Broadcast Satellites (DBS) cover small
areas in order to concentrate power into
60-90 cm dishes. Satellite fed MMDS and
DTH offer the 1lowest cost and fastest
delivery in the largest market areas.

DTH dishes as small as 90 cm present a
challenge to DBS, CATV, MMDS, and over-the-
air broadcast services. In Europe, the DTH
penetration is expected to reach 15% (22
million homes. By the year 2000, CATV is
expected to reach 39% (55 million homes).
The breakdown: 24 million in Germany, 12
million split between The Netherlands and
the United Kingdom. The vast majority of
programming will be satellite-~delivered,
either directly to viewers or via alternate
systems.

HMDS began in 1986 on specially dedicated
frequencies. The cost is 1/3 of the cost
of CATV. Compression provides up to 30
channels of high quality premium
programming to any subscriber in the
broadcasting area. A small, inexpensive
roof antenna and TV converter is all that
is needed at the subscriber location.
Transmissica does, however, require line-
of-gight to a master or repeater transmit
antenna.

In many developing countries, no
regulations exist governing the MMDS
frequencies. Oon a global basis, MMDS
systems outnumber traditional CATV systems.

VIDEO COMPRESSION

Video Compression squeezes signals into a
smaller bandwidth. Digital cuapression is
the leading technology to provide the best
quality in the smallest space. Compression
schemes take essential picture-by-picture
information and condense it using spectrum-
efficient digital coding. The data is then
sent in a fraction of the spectrum formerly
needed.

It is interesting to note that NHK, Japan’s
Broadcasting organization in cooperation
with NEC Corp. has developed a new
lightweight, digital satellite TV news-
gathering unit (SNG). The significantly
smaller fly-away can more easily be
transported to news events. The transmit
power is reduced to 20 watts using a small
1.2 meter dish. Overall weight is 1/2 of
existing systems.

Increase in Capacity, Not In Cost

The equipment costs are minimal when
compared to the costs of actual
transmission. With several channels to
share the cost of the entire delivery
system, the individual share is therefore
significantly lower. There is, however, no
such a thing as a free lunch. There will
be a limited number of satellite channels
that will be designated for compression
because of the scarcity of capacity.
Popular channels will command a premium.

High pefinition Television (HDTV) will be
utilized, and, indeed, requires some
compression technology since HDTV requires
a much larger bandwidth or digital output .

. approximately twice that of standard
television formats.

BUSINESS AND EDUCATIONAL TV
A small but growing market is the market
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known as Business TV. It was one of the
first market niches to take advantage of
the lower transmission costs using
compressed video. It does not demand tre
gsame full-motion, high-quality of broadcast
television.

Private Networks represent more than half
of all Business Television. Educational or
informational networks comprise the
balance. Applications drive the US $610
million dollar world market. Already, the
Asia market is almost equal to the near
$300 million US market. About 46% of the
world market is used by manufacturing
companies.

The growth of private networks is indicated
in Fiqgure 10. There are a total of 132.
The location of downlinks is dramatically
different than the location of the network.
This is shown in the Figure 11. The US has
2 1/2 times as many downlinks as Asia.

Live applications drive the business. The
European networks comprise the smallest
segment since most usage is tape.

once Business Television is integrated into
desktop computers, a significant expansion
in the market is expected. The technology
is available already, so the expansion is
imminent.

TELEPORTS AND VSATS

Teleporte are significant installations of
satellite earth stations, terrestrial
transmission interconnections and real
estate developments.

Satellite C-band frequencies share the same
frequencies as terrestrial microwave.
Radio Frequency Interference (RFI) is a
major problem in locating C-band earth
stations in urban areas.

Teleports were the only solution. Such
communications centers, which could be
shared by many users in a centrally-located
or metropolitan area were established.
Besides providing communications services,
a teleport also serves as a magnet for real
estate development. Strategically located,
such real estate development could relieve
urban congestion while providing economic
growth.

VSATS

A Very Small Aperture Terminal ("VSAT")
network consists of a satellite, a central
hub, and anywhere between 10 - 1,000 VSAT
terminals (antennas). Terminal sizes range
from .4 meters to 2 meters. C-~band
antennas are slightly larger than Ku-band.
In the US, VSAT operators use Ku-band. In
other parts of the world, the situation is
the opposite. Developing nations,
particularly those near the equator, use C-
band.

VSATs offer a flexible, low cost, quick
solution to data and voice service needs.
The major impediment to VSATs is monopolies
and regulations. The needs of the economic
development and social goals of the
population clearly favors VSATs.

In North America, there are an estimated
100,000 VSATs. By 1997, it is estimated
that there will be over 200,000. At the
same time, European VSATsS will reach
20,000. The potential is much greater if
deregulation were to continue.




Pacific Satellite Demand
Forecast Market Share Breakdown by Application
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PRIVATE NETWORK

DOWNLINKS BY REGION

North America
31709

132 NETWORKS

Source: KJH Communications

I have covered the entire satellite market
from the beginning to the present. I even
added a bit of the future. As presented
there is a huge multifaceted problem in
forecasting Satellite Demand.

Is there an easy way to forecast satellite
demand? The answer is no! Let the
entrepreneurs build the satellite gystems
at their own risk. Supply and demand will
reach equilibrium eventually. Remxmber,
satellites have a 1limited 1life and,
therefore, only the question of replacement
remains.

Figure 11
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Al Bond
President

Satellite Management International, Inc.

BUSINESS TELEVISION IMPACTING

THE CORPORATE BOTTOM LINE

As the cost of doing business con-
tinues to escalate, the need for cost-
effective solutions becomes more
demanding. A trend which began in the
United States over ten years ago is
now bringing the power of television
into businesses around the world.
Satellite delivered business tele-
vision is having a major impact on the
way businesses do business.

Business television has long been an
effective communications tool in the
United States. The first satelliite
business networks began operation as
early as nineteen eighty. Today there
are nearly one hundred such networks
in operation in the United States.
Europe is just beginning it’s growth
cycle. Plans are being developed to
begin similar networks in the Asia
Pacific and Australia.

The wvisual and verbal impact of
television brings an unprecedented
opportunity to reach the intended
audience in a manner to which they are
most accustomed. Today'’s work force
has hardly known a world where they
did not receive information and edu-
cation from the television screen: a
new baby is placed in a cradle where
it is rocked and given a chance to
observe the motions on the television
screen. Then on to school, where more
and more information is delivered via
television. So,it is natural to re-
ceive video and audio information in
the work place.

Dramatic new technological changes are
taking place which are allowing the
expansion of business television net-
works throughout the world. There are
three basic types of business tele-
vision networks, each has a very
specific purpose: Corporate Net-
works, Subscription Networks, and
Special Purpose, Advertiser Supported,
Networks. The following will outline
their purposes and explain their
impact on the areas in which they
serve.
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In the -early 1930's, corpocrations
began to develop business television
networks to take advantage of the
power provided by satellite tech-
nology. The need to communicate with
large numbers of people in widely
dispersed locations  provided the
incentive to take advantage of this

communications innovation. Business-
men and women needed timely infor-
mation. Now there is 1little chance

that the information distributed
before in memos would be lost due to
non-readership by staff members. Reg-
ular staff and sales meetings have
evolved as a normal part of business
television network services. Managers
talk with their staff wherever they
are located, interchanging time sen-
sitive information. Additionally, the
staff has the capability of ques-
tioning those presenting the infor-
mation on the television screen using

return audio over a normal telephone
line.

Corporate business television networks
are not common to one product line.
These networks support anything from
hardware to software, clothing to
stocks, controls to computers, insur-
ance to electronics. The list goes on
and on. Among the numerous applica-
tions are: new product announcements,
development of marketing campaigns,
product reviews, customer seminars,
employee benefit programs, annual
stockholders meetings, employee
enrichment and motivational
programming, fund drives, etc.

Looking «closer at some of these
programs we find:

New Product Announcementsg---~ a
regular part of corporate satellite
network activity which can be an
integral part of an organization’'s
sales training program, used to
educate employees, or included in a

planned focus group directed toward
customers.
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Customer Seminars--- a popular way
to attract attention and focus infor-
mation of interest to certain customer
groups. Entire networks are designed
and set up with the idea being to
bring potential customers into the
network owner‘s place of business.

Manufacturers readily invest pro-
motional funds in satellite com-
munications to increase sales and

reduce the cost of doing business.

Training --- an effective method and
a cost saving event for the company
using satellite delivered instruction.
Larger numbers of employees are able
to receive instruction at the same
time, which results in quicker imple-
mentation of their new knowledge with
working teams also trained via the
satellite network. Training via
satellite frees employees to spend
more time on the job and reduces
travel expense.

Traditional, costly multiple national
sales meetings are no longer necessary
as corporations with satellite net-
works now have national and inter-
national meetings weekly, monthly or
quarterly. Instructional programs are
produced and released to the employees
via satellite, ensuring that all re-
ceive the same information at the same
time. In many business circumstances
this timely infornation can save the
originating company many millions of
dollars and result in increased pro-
duct sales. Employee time on the job
is 1increased, resulting in greater
productivity. A happy employee is one
who is no longer required to make
endless business trips, thanks to live
interactive television presentations
on the corporate satellite television
network.

It should be noted that throughout the
world training needs of an organ-
ization receive a great deal of dis-
cussion by upper management, but only
in a few selected locations is action
really taken to support training. It
is, however, the customer that gen-
erates the most interest in the mind
of management. Training via satellite

is done more effectively in most
cases. Travel 1is reduced for the
employee. The staff is freed to spend

more time on the job. Traditional
training done wvia satellite reduces
extended trips on the road. These
trips are becoming cost prohibitive
reducing the amount of time being
allocated to valuable training. The
training isg most likely to be an addi-
tion to the network rather than a
primary reason.
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Subscription networks are relatively
new in the business television world,
having their inception in the latter
part of the eighties. Wwith these
networks, viewers pay for the right to
receive programming designed to meet
specific needs. Networks which add-
ress the financial community, auto-
motive manufacturers and retailers,
civil servants, such as police and
fire departments as well as emergency
teams, all find it cost effective and
educationally beneficial to par-
ticipate in subscription networks.
These networks are becoming an inte-
gral part of business television as
the power of numbers brings reduced
costs for the individual subscriber.
An example is found in the Law
Enforcement Network available through-
out the United States. For a minimal
fee, subscribers receive twenty-four
hour per day training and information
important to the law enforcement
industry. Top quality instruction and
timely information is now available to
law enforcement officers no matter how
small their departments may be.

These networks develop quickly, with
thousands of subscribers, because of
the need for services provided. To
date, the subscription network concept
has yet to find an application outside
North America, but the concept and
techniques are being studied in many

of the developing nations of the
world. We can expect to see a
dramatic increase in this type of

network within the next few years.
One of the driving forces which will
facilitate this explosion is the heart
of the latter part of this paper.

The newest entry into the business
television arena is Special Purpose,
Sponsor Driven, Satellite Networks.
In this type of network very special
groups are targeted for the delivery
of industry specific information and
those companies which produce products
for each industry find it very attrac-
tive to advertise to the special aud-
ience groups.

A currenc example of a Special Purpose
Network is the American Transportation
Television Network. This network is
designed to support the American truck
driver in providing him with industry

news, government plans and regu-
lations, weather conditions, safety
tips, lifestyle clips, and a great

deal more, all designed to improve
his quality of 1life,

Advertisers are aware of the enormous
buying power of the trucking industry
and are excited about spending their
advertising dollars which are guaran-
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teed to reach their target audience.
Before the introduction of this net-
work concept, target audiences were
addressed as a part of mass media
advertising campaigns or little read
publications for the industry. This
new type of business television net-
work and it’s ultimate success depends
on the advertisers’ perception of the
impact generated by their specialty
sales dollars.

Driving the growth of the subscription
and the advertiser supported networks,
in particular, is the new video com-
pression technology. Electronic tech-
nology is now making it possible to
use only a small portion of the tele-
vision signal and still reproduce the
same quality picture. Using this new
technique it is possible to produce
multiple broadcast signals on a single
satellite transponder. Video com-

pression makes it possible to increase
the number of channels providing for
more programming space, reduce the
cost for satellite space segment, and
open new horizons for potential
programmers.

In today‘'s satellite market, getting
occasional transponder time when you
want it has been a problem for the
business television network manager.
Digital compression increases tran-
sponder availability and eliminates
this stumbling block. Full imple-
mentation of this technology will only
be realized when PTT’s offer the
digital service necessary for full
broadcast quality service using
occasional and fulltime transponder
service.

Compressed full-motion technology is
destined for the desks of businessmen
and women and will provide unique
business applications in the future.
This new technology must not be con-
fused with the point-to-point digital
compressed technology used on a
limited basis to carry low quality
pictures on data 1lines. Compressed
full-motion technology is today’'s
state of the art method of delivering
a television picture of noticeably
better quality than the analog systems
presently in use throughout the world.

At this time, there are several com-
peting technologies attempting to get
the business television world’s atten-
tion. Already in the marketplace is
the technology of Compression Lab Inc.
In development and yet to be intro-
duced are technologies by Scientific

Atlanta, General Instruments, and
several others. None of these tech-
nologies support the new universal

standard being developed by the motion
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picture experts group who are striving
for a compatible standard to be imple-
mented around the world.

Early users of this pre-MPEG II
technology will have to be satisfied
with their decision and take advantage
of the current technology rather than
waiting for the extended decision-
making processes necessary for a uni-
versal standard. Because the tech-
nology is new it 1is difficult to
forecast who will win. It is reason-
able to assume that the technology
which is already in the marketplace
will clearly have the lead. If the
new MPEG II introductions are so
significant that they make the exist-
ing systems obsolete, the early users
may find themselves with a difficuvlt
compatibility problem.

Problem free broadcast and' reception
service is what the business tele-
vision community demands. Responding
to their needs are network management
service companies. These companies
are dedicated to handling every step

in the transmission and reception
chain. This leaves the message
development to the user. Satellite

management companies support the
activity of business television net-
works in their country of origin. A
few are equipped to support business
television around the world. Such
service companies have the necessary
contacts with satellite owners, hard-
ware suppliers and service technicians
throughout the world to install and
operate an international network.

The digital revolution is here and
business television is poised to take
full advantage of this technology.
Integration of full-motion video with
computer generated data is and will
continue to push the communications
skills of the business community. No
part of our world will be left out.
As in the past, the business community
is providing the demand and technol-
ogies are providing the solutions to
the communications needs of our world.
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ZAP, CRACKLE AND POP:

Health Concerns in the U.S.

as to Radio Frequency Electric and Magnetic Fields
Emitted from Telecommunications Facilities

Rachelle B. Chong, Esq.
Graham & James
San Francisco, United States of America

An issue of increasing importance to telecommunications companies is rising
ionizing radio frequency electric and

public concern about the safety of non-
magnetic fields which emit from tele

commgnications facilities or devices.

Litigation is growing as plaintiffs file‘suits against telecommunications
companies and claim their serious illnesses are caused by radiofrequency EMF.

1. Introduction

More and more attention is being placed
on the issue of poteantial adverse health
effects from non-ionizing electric and
magnetic fields {("EMF"). Although most
concern about so-called "electromagnetic
pollution" has been focussed on
extremely low frequency ("ELF") EMF
emitted by power lines, the public
debate has encompassed whether non-
ionizing radio freguency ("RF") EMF
associated with cellular and microwave
transmission facilities, cellular
telephones, broadcast towers and video
data terminals may be harmful to human
health.

This concern is rising despite the fact
that most scientists agree that the
biological effects of exposure to EMF
are frequency dependent. Thus,
although most scientists agree that
health effects relating to extremely low
frequency EMF cannot be generalized to
radio frequency EMF, this point has
tended to be lost in the public debate.
Typically, sensationalistic press
reports that cancer may be linked to
living near high voltage power lines
have alarmed citizens and local
agencies, who often jump to the
conclusion that radio frequency EMF has
the same physical effects as the
extremely low frequency EMF emitted from
power lines.

This article reports on the status of
the controversial debate in the U.S. as

to whether non-ionizing RF EMF
associated with telecommunications
facilities may be linked to adverse
health effects in humans. A brief
explanation of radio frequency EMF is
first provided, along with how the ELF
EMF issue gained national attention.
Activity by some of the most influential
public agencies-~the federal
Environmental Protection Agency and the
California Public Utilities Commission,
is then explained. A currently pending
Florida lawsuit is then described as an
example of potential RF EMF lawsuits
that can be expected to be filed against
telecommunications companies. Finally,
the author suggests steps that a
telecommunications company may take to
prepare and deal with this volatile
issue, ranging from doing nothing,
establishing educational programs,
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considering low cost "prudent avoidance"
techniques, funding of research,
monitoring EMF-related legislation, and
strategizing for potential litigation
claims against a telecommunications
company .

2, What is Non-Ionizjing Radio
Freguency EMF?

All around and within humans are fields
of electrical and magnetic energy
emitted from natural sources such as
human cells and the earth itself, as
well as from manmade sources, such as
household appliances, power lines,
microwave ovens, and radio and
television broadcast transmitters. This
kind of non-ionizing radiation has been
long regarded by scientists *o be
harmless to human health. 1In layman’s
terms, non-ionizing EMF is electrical
energy in a form that passes through
matter without dislodging electrons from
atoms. The failure to dislodge
electrons from atoms is why it is called
"non-ionizing." When power to the
source of the non-ionizing radiation is
turned off, the emissions of non-
ionizing EMF stop completely.?

Two forms of electromagnetic energy that
humans are able to sense are heat and
light. Much of the spectrum of
electromagnetic energy is invisible to
humans, however. The electromagnetic
"spectrum" begins at the extremely low
frequencies with long wavelengths, such
as 60 hertz EMF emitted by power lines,
and continues up to X-rays and gamma
rays which have very high frequencies
and short wavelengths. In between those
extremes lie radio waves, such as
amplitude-modulated ("AM") and
frequency-modulated ("FM") radio waves,
microwaves, infrared radiation, visible
light and ultraviolet radiation. The
latter are generally referred to as
"radio frequency radiation" or "RF
radiation."?

Prior to 1940, there was very little
non-ionizing EMF in the ambient levels
of the U.S. environment. 1In the last
five decades, however, the levels of
exposure have risen dramatically due to
increased output of non-ionizing EMF by
power lines, satellite microwave
communications, telecommunications
facilities and radar. Many typical

-
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American homes also contain additional
sources of non-ionizing EMF, such as
electric appliances, video display
terminals, televisions, radios, and
cellular telephones. In short, the
modern Anerican is bombarded by non-
ionizing EMF on a daily basis.

3. Spa e Controver

A 1979 Denver epidemiological study that
linked childhood cancer to high voltage
power lines was the first scientific
study to cause much attention to be
focussed on the extremely low frequency
EMF issue related to power lines. Two
researchers, Drs. Nancy Wertheimer and
Ed Leeper, found a connection between .
living next to certain types of electric
power lines and childhood leukemia. A
1982 study by the same scientists found
a similar link between living near
electric power lines and adult cancer.?

Although scientists generally agree that
short exposures to non-ionizing EMF is
harmless to human health, a minority of
scientists have sounded alarms that
chronic exposures, even at low levels,
may be dangerous. Other scientists have
performed studies which found no
association between the development of
cancer and exposure to non-ionizing
EMFs.* Still in progress are other
scientific studies focussing on the
issue of whether non-ionizing EMFs cause
cancer.

In sum, a careful review of the EMF
issue reveals that the clear consensus
among knowledgeable scientists is that
the evidence is inconclusive as to
whether non-ionizing EMFs cause cancer
in humans. Until further studies are
done, the connection between non-
ionizing EMFs and cancer remains only a
possibility. Notably, these highly
publicized studies have focussed on non-
ionizing EMF produced by high voltage 60
Hertz power lines, which is the
extremely low frequency portion of the
spectrum. As noted previously, radio
frequency EMF is located much higher on
the EMF spectrum, and scientists agree
that no generalizations can be made
about radio frequency EMF based on the
relatively recent studies of the effects
of extremely low frequency EMF related
to power lines. Nevertheless, the
extremely low frequency EMF studies are
important because they prompted
widespread public concern.

A popular writer named Paul Brodeur
further ignited public controversy by
publishing a book, ominously_entltled,
"Currents of Death: Power Lines,
Computer Terminals and the Attempt to
Cover up Their Threat to Your Health" in
the late 1980s. Brodeur is a New Yorker
magazine environmental reporter who has
previously alerted his readers to
environmental hazards posed by ozone
depletion and asbestos. Told like a
riveting medical detective story,
Brodeur‘s book can be characterized as a
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dramatic argument that a few honest
scientists have discovered that exposure
to extremely low-frequency EMF
(especially from high voltage power
lines) poses a grave danger to public
health, but their efforts to inform the
public are blocked by a massive
conspiracy of silence, denial and
obfuscation ranging from the
Environmental Protection Agency, the
National Institute for Occupational
Safety and Health, the Occupational
Safety and Health Administration, the
Food and Drug Administration, the Office
of Management and Budget, various
branches of the military, several
Department of Energy‘s national
laboratories, professional groups such
as the American Medical Association,
state agencies, most of the North
American power companies, IBM, and Bell
Laboratories.

of the

Brodeur’s book primarily treated the
topic of extremely low frequency EMF
emitted by power lines, but he also
implicated EMF emitted by video data
terninals as having potential adverse
health effects on humans. The Brodeur
book has been highly criticized by
knowledgeable scientists who argue
strenuously that Brodeur deliberately
oversimplified and misrepresented the
complexity of the scientific process and
the evidence that it has produced.

These scientists argue that, thus far,
there is insufficient data to establish
any link between extremely low frequency
EMF and adverse health effects. While
some studies have shown a link, other
studies have not. Nevertheless, the
book has been very successful in
increasing the public’s awareness of the
EMF issue and shaping the way many
concerried decisionmakers and citizens
frame and think about the EMF issues.®

4. The Draft EPA Report

In October 1990, the federal
Environmental Protection Agency ("EPA"),
released in draft form a report,
entitled "Evaluating the Potential
Carcinogenicity of Electromagnetic
Fields.™ The report reviews and
evaluates published information
pertaining to the potential
carcinogenicity of electromagnetic
fields, including both extremely low
frequency EMF and radio frequency EMF.
The information includes epidemiology
studies, chronic lifetime animal tests
and laboratory studies of biological
phenomena related to carcinogenesis. It
opined that, while there are
epidemiological studies that indicate an
association between electromagnetic
fields or their surrogates and certain
types of cancer, other epidemiological
studies do not substantiate this
association. It tentatively concluded
that EMF is a "possible" carcinogen, but
found that there is insufficient data to
determine whether or not a cause and
effect relationship exists, and further
research seems warranted.

7
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The draft report, which was stamped
"DRAFT - DO NOT QUOTE OR CITE," was
immediately quoted in the press and
became a matter of public controversy.
The controversy centered around news
reports that some of the EPA‘s staff had
recommended that EMF be rated as a
"probable" (as opposed to a "possible")
human carcinogen. News accounts
reported that due to alleged concerns by
the EFA and White House as to the public
policy implications of such a
pronouncement, the EMF cancer risk was
downgraded to "possible" by order of an
EPA official after consulting with White
House officials.®

The Science Advisory Board of EPA
reviewed the draft and concluded it
needed substantial revision, because it
failed to consider critical research
published since 1989, it contained

insufficient data to conclude that EMFs
are carcinogens at all, and there were
insutficient information to designate
specific values of magnetic fields
strength that may be hazardous to human
health. Due to these comments, it may
be early to mid-1993 before the final
EPA report is issued.’

In reviewing the EPA draft report from
the point of view of telecommunications
companies, the draft report apparently
failed to differentiate adequately
enough between extremely low fraquency
EMF and radio frequency EMF. Many
reviewers who filed comments on the EPA
draft report have made the point that
exposures to extremely low frequency EMF
may not support evidence of the same
effects following observations from
exposures to radio frequency EMF and
microwaves. The main reason given is
that electric and magnetic fields’
mechanisms of interaction with, and
effects on, biological systems are
entirely different for lower versus
higher frequencies, and thus, reported
findings of health or biological effects
should be presented in a manner that
recognizes such a difference.®

The importance of the final EPA report
will be great. At last, there will be a
report based on a comprehensive federal
governmental study that can be used as
evidence in court, before state
regulatory agencies, and in crafting
legislation.

fesion Investigat]

Stepping into the fray have been some
state agencies. For example, the
california Public Utilities Commission
("CPUC") is the state agency that
regulates utilities, including electric
and gas companies, landline telephone
companies, cellular telephone companies,
and radio telephone utilities. 1In
January 1991, the CPUC opened its first
comprehensive EMF investigation "to

explore the scientific evidence relating
to possible health effects, if any, of
utility employees’ and consumers’
exposure to electric and magnetic fields
created by electric utility power
cystems," and to examine "the range of
regulatory responses which might be
appropriate." It indicated it would
examine four possible alternatives of
regulatory responses: (1) no action
because there is not enough evidence to
warrant action; (2) restrict any
increase in exposure but leave the
present levels of acceptable exposure as
they are; (3) adopt a new policy of
"prudent avoidance" which limits
exposures where they can be avoided with
relatively small amounts of time and
money; and (4) if the evidence suggests
a serious health problem, commit
substantial time and money to an
aggressive program of limiting EMF
exposure.

In its order instituting the
investigation, the CPUC named both
electric utilities and cellular
radiotelephone utilities ("cellular
carriers") as respondents. The CPUC
specifically included within the scope
of its investigation cellular telephone
facilities over which the CPUC has
environmental review authority.

The cellular carriers were dismayed at
being lumped into a proceeding with the
electric utilities into what they
foresaw as a major investigation on the
extremely low frequency EMF issues
relating to power lines. The cellular
carriers feared that the CPUC may be
confusing the power line EMF issues with
issues related to the low level radio
frequency EMF produced by cellular
transmission facilities. The cellular
carriers then adopted a strategy that
other telecommunications companies may
find helpful when faced with similar
agency investigations.

First, the significant first step was
that the cellular carriers got together

and hired one counsel and experts to
represent their common interests.
Second, they filed a motion to have the
investigation split into two phases, one
phase for the electric utilities and the
ELF issues related to 60 Hertz power
lines, and the second phase to address
lssues related to radio frequency EMF
released by cellular transmission
facilities. The cellular carriers’
motion was granted.

Finally, the Cellular Carriers
Association of california and the
national Cellular Telecommunications
Industry Association filed joint
comments in the CPUC investigation in
April 1991. These comments contended
that the scientific community’s
consensus was that the very low level
emlssions from cellular transmission
facilities are safe and do not in any
way pose a danger to the health of the
general public. This conclusion was
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supported by expert testimony from two
experts in the field.® The expert
testimony argued that the power density
levels of emissions from cellular
transmissions to which the public is
exposed are well below permissible
exposure standards set by numerous
independent scientific bodies to ensure
the health and safety of the public.'®
Their conclusions were supported by
actual measurements taken in and around
cellular transmission facilities
operating at maximum power. These
measurements demonstrated that the power
density levels in the vicinity of such
cellular facilities are significantly
lower than the permissible exposure
levels that rLave been scientifically
determined to be safe.™!

The cellular carriers also explained in
layman’s terms where cellular operated
in the radio frequency spectrum, and
distinguished the ultra high frequency
("UHF") radio wave transmissions of
cellular carriers from the fields
associated with electric power lines.
The experts emphasized that, unlike the

scientific research conducted in the ELF
EMF area, there are over 10,000
scientific papers and references
relating to studies of biological
effects associated with radio frequency
exposure. These papers and references
have served as a database for the
setting of permissible exposure levels
to ensure public protection from adverse
health effects from radio waves.
Testimony was offered showing that, as
indicated by the scientific data, and
the actual field measurements, power
densities from cellular facilities are
substantially lower than the levels
reported in the scientific literature as
causing any biological effects, and well
below both National Council on Radiation
Protection and Measurements and American
National standards Institute permissible
exposure standards. Consequently, the
carriers argued that the probability
that any member of the general public
could be exposed to hazardous levels of
RF radiation from a cellular facilities
is "essentially zero." Thus, the
carriers argued that no active
requlatory response was warranted at
this time to protect the public fronm
cellular transmissions.

At this time, the CPUC has formed a
consensus group to recommend to the
Commission the issues to be addressed in
the cellular phase of the EMF
investigation. No hearing or decision
has issued to date.

6. Radio Frequency EMF Issues Relating
to Cellular Telephones

A. Flocrida Lawsuit

Lawsuits involving radiofrequency EMF
issues are beginning to be filed more
frequently in the United States. On
April 11, 1992, a complaint was filed in
the Circuit Court for Pinellas County,
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Florida by a woman, Susan Ellen Reynard,
and H. David Reynard, Jr., her husband,
against the following defendants: (1)
NEC America, Inc. ("NEC"), the

manufacturer of Mrs. Reynard’s cellular
telephone; (2) Coastal Radiotelephone,
Inc. ("Coastal"), the entity which sold
the cellular telephone to Mrs. Reynard:
and (3) GTE Mobilnet of Tampa, Inc.
("GTEM"), Mrs. Reynard’s cellular
service provider.

The complaint alleges that in May of
1990, Mrs. Reynard was diagnosed with a
brain tumor which resulted in cancer.
The complaint alleges that the tumor was
a result of radiation emitted by a
cellular telephone used by Mrs. Reynard,
or if not caused by such rzdiation, the
tumor was aggravated ky the cellular
telephone’s emissions.” It further
claims that emissions from the cellular
telephone were so positioned "as to
cause exposure to microwave radiation in
an excessive and unsafe amount to the
portion of the brain where the tumor was
found to exist."? The cellular
telephone is alleged by plaintiffs to be
"unreasonably" dangerous for use because
it exposed the brain of users to
dangerous, hazardous and excessive
microwave radiation, it was not equipped
with shielding devices which could have
been provided by the manufacturer, the
product was not marketed with warnings
as to the hazard or instructions on how
to avoid the hazard, the telephone
failed to meet accepted standards
setting maximum levels of exposure to
microwave radiation, and no information
was provided at the time of purchase or
later which provided precautions as to
lessen the risk of injury from the
hazardous condition.

The plaintiffs requested relief as
follows: (1) against NEC for negligence
in the design or manufacture or sale of
the cellular telephone and for strict
tort liability in the sale or
distribution of the cellular telephone;
(2) against Coastal for negligence and
strict tort liability as to the sale of
the telephone: and (3) against GTEM for
negligence and strict tort liability in
the operation of its microwave system so
as to cause excessive microwave exposure
to Mrs. Reynard. The plaintiffs
requested unspecified punitive damages
and a trial by jury. After filing the
suit, Mrs. Reynard died on May 24, 1992.

All the defendants have filed motions to
dismiss the case, and the suit is
currently in discovery. Cellular
carriers, equipment manufacturers, and
retail outlets of telecommunications
equipment may desire to monitor this
case to see what the Florida state court
decides.

Other examples of lawsuits that have
been filed against telecommunications
companies include:

Ve
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¢ Settlement of a case brought by a
husband and wife whose summer home
is located near an FM broadcasting
tower. The plaintiffs claimed the
exposure caused the husband to
develop terminal Hodgkin’s lymphoma
and the wife to have increased
susceptikility to cancer.'* They
alleged that certain non-ionizing
EMF "hot spots" measured on their
property exceeded both the Federal
Communications Commission (“Fcc")
and the American National Standards
Institute standards by a factor of
10, although most levels in the
house were significantly below the
most stringent U.S. exposure
standards.

) A Washington widower received
compensation in a wrongful death
action based on his wife’s alleged
exposure to non-ionizing EMF
emitted from an AM radio tower.**

B. Brits Initiate Survey on
Safety of Cellular Telephones

In Britain, a $1.5 million dollar survey
backed by the government has been
launched in June 1992 to look into the
potential radiation risks of the mobile
telephone. The survey is a
collaboration between three British
universities and eight telecommunication
companies, including Cellnet, Vodafone
of Britain, and Motorola of the United
States. News reports state that
although risks are thought to be
minimal, the three-year study will look
at any health dangers from high-'
frequency EMF emitted by the mobile
telephones. One theory that is being
investigated is whether the mobile
phones can damage the user’s health by
heating up parts of the brain. Also
being studied is the interaction between
radio waves and brain tissue.

7. Preparing to Deal with EMF Issues

Given the raising of the public’s
consciousness about EMF, what should a
prudent telecommunications company do to
prepare for EMF issues? Here are some
practical suggestions:

Do nothing.

A company can always do nothing. But
what risk do it take via inaction? What
will happen if a lawsuit is filed

against the company? How will it
defend its actions?

First, what would these suits likely
allege? Traditional toxic tort legal
theories can be asserted in a radio-
frequency EMF exposure case. A
plaintiff could allege negligence and
strict liability on grounds that the
defendant telecommunications company
failed to use the highest degree of care
in protecting its employees or the
public from exposure to radio frequency
EMF. Strict liability could be used if

the plaintiff can show that the radio
frequency EMF was produced or used under
circumstances that constitute abnormally
dangerous activity. For example, the
Florida lawsuit discussed above alleged
both negligence and strict liability
agalinst the cellular telephone
manufacturer, the seller of the
telephone, and the cellular carrier.

Recently, EMF cases have even alleged
traditional legal theories of nuisance,
trespass and battery. Nuisance and
trespass are possible depending on the
case facts. Battery may be available if
1t can be shown that the producer of EMF
knew it was causing the contact with
plaintiff, and the producer of EMF knew
the contract was regarded by the
plaintiff as offensive. oOther less
traditional theories are always
available too; for example, it has been
asserted in EMF cases that a plaintiff
should recover for increased risk of
adverse health effects and for fear of
cancer. On the other hand, courts
traditionally have insisted that a
plaintiff prove present physical injury
1n order to recover on such theories.
Thus, a plaintiff would likely use
expert testimony to show that exposure
to RF EMF has either caused cancer, or
has caused adverse biological effects at
the cellular level even if not yet
observable.

Finally, the issue of whether RF EMF can
be harmful to human health has been
discussed for many years. A plaintiff
could request punitive damages on
grounds that the defendants knew or
should have known that radio frequency
EMF is harmful to human health, and that
defendants failed to take affirmative
steps to prevent exposure that was at
harmful levels. Thus, the potential
i;aglllty for doing nothing can be very
igh.

Establish an educatiopal program on
\'4 st d
employees.

Another recommended option that is
relatively easy to effectuate is to
establish an educational program for
customers and employees. Designate an
EMF officer at your company, and make it
this person’s responsibility to monitor

EMF issues, and be available to discuss
the issue knowledgeably with your
employees and the public.

Consider putting together an
informational brochure discussing what
radio frequency EMF is, how it differs
from extre@ely low frequency EMF related
to power lines, and summarizing the
scientific body of knowledge to date. A
number of the large cellular carriers,
such as McCaw Cellular Communications
Inc. and PacTel Cellular, have such
brochures available and distribute them
to'land use agencies, concerned
neighbors, and the press.
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Another recommendation is to hire an
independent expert to measure radio
frequency EMF levels at a typical
telecommunications transmission facility
and have the expert opine under penalty
of perjury in a report that the measured
levels fall significantly below the most
stringent current national exposure
standards. Have this report ready to
distribute to interested persons.

Undertake limited "prudent avoidance"
measures.

A company could also undertake some
limited "prudent avoidance" measures,
which means a policy of voluntarily
limiting EMF exposures when they can be
avoided with relatively small
investments of money and effort.
is one option being considered by
various states and the EPA.

This

To effectuate this, one could simply
take some low cost precautions, for
example, placing EMF-emitting devices
away from populated areas, adding
fencing or safety zones around such
devices, or adding shielding to EMF
emitting devices during manufacture.
For example, in Florida and New York,
there are rules which require electric
utilities to have magnetic field
strengths for their transmission line
right-of-ways no higher than 200
milligauss at the edge of the right-of-
way. Similarly, in Colorado, the PUC
found that, despite the absence of
certain data, "prudent avoidance"
dictated that a transmission line
upgrade be conditioned on the use of
some EMF reduction mechanisms and on the
submission of a plan by the utility for
further EMF research.'®

Fund research on radio frequency EMF and
the portion of the radio spectrum in

which your company operates.

Another option is to assist in funding
research on the r:dio frequency EMF
issue in the porticuit of the radio
spectrum in which your company operates.
This will add to the body of scientific
knowledge on the issue and help dispel
unfounded fears.

Monitor and promote legislatjon related
to radio frequency EMF.

Telecommunications companies also may
wish to monitor, draft, or promote
legislation regarding RF EMF. The
monitoring could be performed by your RF
monitoring officer, or through your
industry’s association to save costs.
Clearly, EMF legislation is increasing,
as interest in this area becomes more
widespread.

Develop strategies for the defense of
potential litigation claims.

One may also begin strategizing as to
potential defenses for possible
litigation claims as to radio frequency
EMF. Retention of knowledgeable counsel
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and experts is recommended. They can
assist you in strategizing to form your
defenses, including traditional defenses
such as contributory negligence,
comparative negligence, or assumption of
the risk. Naturally, a defendant will
likely argue that expcsure to radio
frequency EMF is not harmful and could
not be the cause of the plaintiff’s
injury. Hiring an expert would be
invaluable in order to prepare a summary
of the scientific body of knowledge to
make the point that so far, there is no
scientific "proof" that radio frequency
EMF causes cancer.

A defendant can also explore whether
there are any so-called "confounders"
which refers to some other occupational,
environmental or lifestyle risk factor
which could be the cause of plaintiff’s
injury. For example, the defendant
could allege that it was plaintiff’s
five-pack a day smoking habit which
caused the lung cancer, not the
pPlaintiff’s proximity to a radio tower.

Also, a defendant can attack the
plaintiff’s expert with the usual
strategies. For example, the following
arguments can be employed: the
plaintiff’s expert is not qualified to
opine on this specialized area or is
expressing opinions that lack adequate
scientific support; the expert’s
measurement of the radiation dosage was
erroneously performed; or the expert’s
reliance on scientific studies showing
EMF harm do not pertain to the part of
the EMF spectrum at which the
defendant’s radio frequency operates.

8. Cconciusion

The implications of the EMF issue will
touch on a far-reaching variety of
industries due to modern society’s
economic infrastructure which is
depend~nt upon the availability of
wireless communications and availability
of electricity. Industries and public
entities that are likely to be affected
include telecommunications and
electrical equipment manufacturers,
retailers of telecommunications
equipment, telecommunications companies
with systems in densely-populated areas,
local governments planning land use,
developers who may be required to set
aside land as buffer zones, school or
park districts and other public agencies
that require open space, designers of

office buildings and structures equipped
with generators, and medical diagnostic
equipment manufacturers. A prudent
telecommunications company should become
familiar with the issue and monitor
recent events, in order to be well
prepared to deal with the EMF issue or
the possibility of a lawsuit.

Copyright © 1992 by Graham & James
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8.
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] Risk, Security, and Policy considerations
in the Use of Computer and Communications Technology
in Financial Management

Hyung-Min Michael Chung
Department of Business Analysis and Research
Graduate School of Business
Texas A & M University
College Station, TX 77843-4217
U.S.A.

ABSTRACT

With today's advancing technologies, electronic transactions have

created new risks, security problems, policy issues,

performance issues.

and service

This paper describes the current status of

the risk and security issues involved in the electronic transmit-
tal of financial transactions.

the tradeoffs among security, costs, convenience, and risk.

1. Introduction

The financial management system in
the corporate environment has changed
dramatically due to the rapid advance-
ments in computer and telecommunications
technology. With the use of the infor-
mation technology, financial transac-
tions occur more frequently and more
rapidly while the relative cost of
information processing decreases.
Technology affects the future price and
mix of financial services offered, and
plays a vital role in day to day opera-
tions of financial business functions.
For example, electronic funds transfer
(EFT) , automatic teller machines, and
cash managemen¥ techniques are just a
few of the new applications being of-
fered.

However, as changes in information
and communications technology revolu-
tionize the financial services, signifi-
cant issues have come to light with
regard to the present public policy
regulating the financial services and
transactions. Partly because many
premises of current policies in most
countries were based on an industry that
was not automated, the regulations are
being gquestioned as to their relevance
and appropriateness in the new technolo-
gy dependent applications. Although
fundamental policy objectives, such as
fostering institutional stability and
integrity or protecting consumers,
remain the same as in the past, the
focus of current regulation needs to
involve access to services, systemn
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The research

further considers

security, privacy, and effects of
changes in telecommunications industry.

For example, there appears to be a
compromise between system access securi-
ty and control versus convenient custom-
er access and service price in some of
the major electronic ‘funds transfer
networks which amounts to approximately
$1.29 trillion every banking day. A
human mistake in the New York Stock
Exchange caused the Dow Jones Industrial
Average to fall nearly 12 points, which
resulted in a 1.57 point loss for the
day. Financial managements are vulnera-
ble to computer and communication tech-
nologies (Neumann, 1992; Chung and
McGowan, 1992).

The use of computer and communica-
tions technology creates a dramatic
need for new regulations. New policies
on the problems related to excessive
daylight overdrafts and wire transfer
liabilities are to be established. In
fact, there has been a tradeoff between
reducing payments system risk :nd pro-
moting payments system liquidity. With
today's advancing technologies, elec-
tronic transactions have created new
risks, security problems, policy issues,
and service performance issues.

We need to understand the current
stacus of the risk and security issues
involved in the electronic delivery of
financial transactions. Furthermore, it
is necessary to evaluate the tradeoffs
among security, costs, convenience, and
risk and the policy considerations.
The following sections describe the
risks inherent to participant in elec-

it
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tronic payment systems and security
measures as well as policy alternatives.

2, Risk

Four general categories of risk relating
to payment systems have been identified:
operational risk, credit/settlement
risk, fraud risk, and money laundering
risk. The main risks associated with
funds transfer include the latter three
items:

Settlement Risk

One issue of concern to the Federal
Reserve is the creation of daylight
overdrafts, which can be directly at-
tributed to the electronic payment
systems. The Federal Reserve requires
all depository institutions to have a
positive balance in their reserve ac~
count at the close of the business day.
Daylight overdrafts are the deficient
amounts or negative balances that re-
serve accounts may have prior to final
settlement at the end of the day.
Daylight overdrafts can be the results
of intentional or unintentional mis-
matching of payments and receipts.
Unintentional overdrafts often result
from poor planning, inadequate communi-
cation, or computer problems. On the
other hand, intentional overdrafts might
involve borrowing federal funds fron
another institution as an overnight loan
in order to maintain a positive end-of-
day balance (VanHoose and Sellon, 1989).

The biggest risk associate with daylight
overdraft is that of default. Since
these overdrafts are viewed as unsecured
loans, they expose the Federal Reserve
and other financial institutions to
potentially serious financial loss.

Fraud Risk

Another risk to the large-dollar funds
transfer networks is fraudulent trans-
fers. Because most payment orders are
transmitted electronically, a bank may
not know whether a funds transfer has
been authorized by its customer. Inter-
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nal collusion is also a big threat for
financial institutions (Ahwesh, 1991).

Money Laundering Risk

Money laundering is a risk associated
with the use of electronic payment
systems to move the proceeds of illegal
activities.

3. Becurity

Most safeguards may be grouped into four
categories: physical security, access
controls, encryption, and administrative
controls: Physical security measures
refer to the limited access to terminals
and computer operations areas to only
those individuals who require access to
perform their duties. The use of
guards, surveillance equipment, and card
key access devices are the most commonly
used tools for physical security.
Access controls refer to both software
and code words that are used to prevent
unauthorized access to sensitive data
and programs. Next, encryption involves
the scrambling of a message sent from
one party to another to protect the
confidentiality and integrity of elec-
tronic transactions. Lastly, adminis-
trative controls refer to the employment
practices, separation of duties, and
software development standards in place
by an organization. sSuch security meas~
ure as password, callbacks, algorithms,
encryption, authentication, and smart
card are possible controls that can be
in place when transfers are initiated

(Brandon,1991; Cocheo, 1991; Fischer,
1988) .

4. Policies

Important policies focus on the problenms
related to excessive daylight overdrafts
and wire transfer liabilities.

Daylight Overdraft Requlations

In order to slow the growth of over-
drafts on Fedwire and reduce payment
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system risk, the Federal Reserve has
implemented a policy highlighting two
features: overdraft caps and the pricing
of daylight overdrafts. The first
method of reducing daylight overdrafts
places a limit on the amount of intraday
credit available in individual institu-
tions. Those whe exceeding their over-
draft caps are penalized by limiting
their ability to conduct additional
transfers on the wire systems (VanHoose
and Sellon, 1989).
caps, the Federal Reserve has estab-
lished a pricing scheme to charge insti-
tutions for daylight overdrafts. Under
the pricing scenario, institutions would
be charged for the average intraday
overdraft that exceeds a deductible
equivalent to a certain percentage of
capital (Ahwesh, 1991).

Wire Transfer Liabilities

The Uniform Commercial Code reguires
that the use of security procedures be
established by agreement between a
customer and a bank for the purpose of
verifying a payment order or any commu-
nication amending or canceling a payment
order (Brandon, 1991). The other issues
addressed by the Code deals with errcne-~
ous payment orders in which a customer
and a bank have agreed on a security
device to detect erroneous payment
orders.

5. Tradeoffs

The increased use cf electronic payments
has clearly improved the efficiency of
financial markets by lowering the costs
and increasing the speed of transac-
tions. However, there has been a
clear tradeoff between reducing the risk
of payment system and promoting payment
system liability. oOverdraft policies
and security devices are the two main
factors that can affect the performance
of payment systems. Without regulated
overdrafts, the obvious advantage is the
resulting increase in speed at which
payments can be sent or received. With
the implementation of overdraft caps and
pricing of overdrafts, payment process-
ing will be slower because institutions
will need to synchronize electronic

Along with these

66

funds flow to avoid unnecessary ex-
penses. As a result, the gains from
reducing the risk of payment system
against the costs of reduced payments
system liquidity need to be balanced
{VanHoose and Gordon, 1989).

As far as the security measures are
concerned, the more secure the transfer
system is, the more delay in transaction
processing will occur. Often customers
may adopt less secure procedures because
of the costs associated with the actual
security devices, such as authentication
devices, and the costs associated with
the transfer delays resulting from the
higher level of security. Tradeoff must
be considered among security, costs,
convenience, and risk.

6. Conclusion

Trends in financial institutions—decen-
tralized operations, network, and open
systems——will promote the electronic
utility of delivering enhanced services
to customers. With the globalization of
the banking networks, financial serv-
ices market face the events of 24-hour
trading, payments over the electronic
funds transfer systems in different
countries made in different currencies,
and difficulties in establishing global
network regulations. In this paper,
risk , security, and legal issues af-
fecting international EFTs have been
recognized: Issues associated with the
payment process, electronic recordkeep-~
ing, and the institutional structure
within which an EFT system operates have
been addressed. There is a compelling
need to address these concerns in the
electronic financial transactions as the
technology advances rapidly and becomes
available economically.
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Low Cost Information Gateways

R.F. Cruickshank and T. D. Schoechle
CyberLYNX Gateway Corporation
Boulder, CO, USA

Abstract
Information Gateways that provide energy management, information services, and building automation
havebeen developed and are undergoing trials in the field. Gatewaysare available for interconnecting various
Wide and Locul Area Networks (WANs and LANs). Depending on specific applications, each gateway is
configured with appropriate WAN and LAN interfaces and operating software. Both current and future
generation gateways integrate previously separate data conversaiions and thus 1) reduce communications

costs and 2) expand communrications applications.

Communications Today

Today, communications users typically have access ic
more than one WAN in their homne and workplace. The
most common WAN is the telephene network, and almost
cveryone has ready access 10 telephone service. Another
common WAN is cable TV. which passes in front of 90%
and is actually wired into over 60% of U.S. homes.
Satellite service is another WAN, cellular telephone is
another, and so forth. Various WAN connections 10 a
customer premises are shown in Figure 1.

Figure 1.
WAN connections to a Home

&

~ Satellite >
N

W\
AN

- TelCo or Customer
Utility Cable TV Premises

Today, users wishing access to these WANs must
provide individual interfaces to get "hooked up” to a
particular WAN. If more than one device will use the
WAN, or if multiple WANs are used, many costly inter-
faces that don't interoperate must be provided by users.

Consider the proliferation of facsimile (Fax) machines
and data modems for personal computers; each has a
dedicated telephone interface, and each operates without
knowledge of the other (often to the user's disservice).
Many newer phone answering machines hang up when a
user picks up an incoming call after the "machine” has
answered it—but for years this was not so. Further, Fax
machines and personal computer data modems may never
yicld the phone line for someone wishing to call in or out.
These types of problems have led to the proliferation of
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multiple phone lines to homes, and to a much greater
extent, commercial spaces. It is very rare today to find a
business with only one phone line. Even the smallest
business may kave three or four lines (at a monthly cost of
approximately $50.00 per line), with onc usually dedi-
cated to Fax service.

It has been said that we "live in the Information Age,"
and many predict a proliferation of connectivity—but this
means more interfaces and costly specialized connections
unless gateways are used.

What is a Gateway?

An information gateway is acommunications control-
ler or "data switch" between dissimilar networks. Ithasa
microprocessor and inemory and is programmable to "talk”
in the native language of each WAN and/or LAN to which
itis connected. A functional block diagram of a simple
gateway witha single WAN and single LAN connection is
shown in Figure 2.

Figure 2.
Information Gateway with single LAN and single WAN

]
Program
WAN WAN Processor LAN - LAN
Medin Driver & Driver Media
Memory

A gateway may connect to onc or more WANs and
LANs. It is able to transfer information across these
connections (interfaces). A gateway with many possible
connections for various WANs and LANS is shown in
Figure 3 (the vertical linc along the wall of the building
represents the gateway).

c
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Figure 3.
Information Gateway with many LANs and WANs
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Applications
The Information Gateway may be installed in two
possible locations: either on the customer's premises or in
alocation which is able to serve several customer premises
at once.

One Gateway Per Building

A gateway may be mounted on or inside a building.
Communications between local hardwired or powerline
devices (meters, load control devices, information termi-
nals, etc.) and remote hosts is provided. A hardwire or
Consumer Electronic Bus!"! (CEBus) powerline LAN and
telephone WAN are shown in Figure 4 (other options are
available).

Figure 4.
Customer Premises Galeway
Powerline
Pricing Displa
Mator C_ ricing Display )
Phone Harciwxre/CEBus LAhf ]
Line KCGATEWAY) (Gas Meter)
Utlity TelCo Customer

One Pole Mounted Gateway Serving Several
Buildings

Alternatively, a gateway may be mounted on a utility
pole or pedestal. Communications between local power-
line devices (meters, load contro! devices, information
terminals, etc.) and remote hosts i¢, provided. A CEBus
powerline LAN and telephone WAN are shown in Figure
5 (other options are available).
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Figure 5.
Pole Mounted Gateway Serving Several Premises
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There are a plethora of applications ranging from
encrgy management?, to datz acquisition/process control,
to information services, depending on where a gateway is
installed and the needs of the customer(s). Some of the
many possible applications are listed in Table 1.

Table 1.
Information Gateway Applications

Energy Management
- Utilize digitai output ports:

+ Individually control AC or DC loads
- Utilize digital input ports:

* Read pulse utility meters

* Read serial utility meters

* Monitor loads or consumption
- Utilize analog input ports:

» Read voltage, cnrrent, temperature, etc.
- Utilize RS-232 port:

* Send realtime or time of use pricing

* Send usage and billing information

+ Allow customer access to usage and billing info.
Information Services
- Utilize RS-232 port for enhanced network and other

information services such as:

* Caller ID

* Electronic Yellow and White Pages

* Home Shopping

+ Home Banking
Building and Cther Automation
- Utilize RS-232 and Input/output ports:

* Security

+ Lighting control

« Heating and air conditioning control

* Process monitoring and control

* Substation Supervisory Control and Data Acquisi-

tion (SCADA)

High Speed Data Concentrator
- Utilize several RS-232 ports:

» Transaction processing (cash registers)

* Credit card verifiers

* Integrated voice/data




Markets

There are at least three major markets for information
gateways: 1) mass residential/commercial, 2) small busi-
ness, 3) work at home. By far the most attractive is the
combined residentialand commercial “intelligent network
interface” market. With 100 million homes in the U.S. and
tens of millions of commercial buildings, the volume of
products and services that could be moved in this market
is incredible. However, in the cvent that it is too early for
mass deployment of gateways for Energy Management,
Information Services and Automation—the small busi-
ness and work at home markets should be considered
(please sec High Speed Data Concentrator application in
Table 1). Because of the high cost of maintaining several
phone lines, these markets would support a higher (entry)
priced gateway and could be a starting point for deploy-
ment until gateway prices drop—making mass deploy-
ment in the residential and/or commercial market(s) fea-
sible.

Configuration Options

Applications drive the configuration of a gateway!. If
a gateway is to be an intelligent network interface, then it
will likely be installed at the network-to-customer point of
demarcation (i.e., network termination). Depending on
which communication company is providing service, one
or more WANS may be used. Depending on local area
applications to be supported, one or more LANS may be

uscd. Various WAN and LAN options are shown in Table
2.

Table 2.
WAN and LAN Options

Wide Area Networks
- Plain Old Telephone Service (POTS)
- Integrated Services Digital Network (ISDN)
- Utility Telemetry Trunk (UTT/UTS)
- Cellular Telephone
- Personal Communications Network (PCN/PCS)
- Cable TV/ Satellite .
- Packet Radio :
- Broadcast radio
Local Area Networks
- Plain Old Telephone Service (POTS)
- Integrated Services Digital Network (ISDN)
-Cable TV
- Hardwire Digital Outputs
- Hardwirc Analog & Digital Inputs
-RS§-232
-X-10

* Powerline Carrier

* Radio Frequency
- Consumer Electronic Bus (CEBus™)

» Powerline Carrier

* Radio Frequency

*» Twisted Pair

» Cable TV
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* Infra-red
- Echclon LON™
« Powerline Carrier
= Radio Frequency
« Twisted Pair
- Adaptive Networks Powerline Carrier

As an cxample, a configuration for a telephone com-
pany that wants to provide energy management (fora local
cnergy utility) and information services (for customers)
might initially be installed with a Plain Old Telephone
Service or Utility Telemetry Service WAN, and one day
upgraded to Integrated Services Digital Network. When
the upgrade occurs, the old WAN interface(s) would be
swapped for or supplemented withanISDN interface. The
new configuration might look like that shown in Figure 7.

Figure 7.
Gateway Upgraded to ISDN
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Who uses a Gateway?

Gateways may and should be used by more than one
individual or entity. In the previous example, the gateway
was installed by a telephone company, and was used to
provide encrgy management for one or more utilities and
information services for building occupants. Thus, there
is more than one customer for the gateway.

The gateway can be thought of as an clectronic (on-
premises) information "mailbox”. Within an energy util-
ity, the metering department may "call" the gateway 0
gain access to meter readings; the load management de-
partment may access the gateway for load control; the
customer planning department may access the gateway for
end use (i.e. customer) surveys, etc. On the other hand, a
utility's commercial or industrial customer may also ac-
cess the gateway, though for different rcasons. S/he may
wish daily, weekly or monthly energy usage information
(which the utility billing system does not likely provide)
and retricves this information by accessing the gateway'*);
or, perhaps remote process monitoring and/or control is a
customer need. These too are accomplished by accessing
the gateway. This type of joint access to a gateway is
shown in Figure 8.

L




Figure 8.
Joint Access 1o a Gateway
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Field Trials
CyberLYNX gateways are undergoing trials in the
field by a telephone company and an energy utility. Addi-
tional trials with other service providers are planned.

Telephone Company Trial

Twenty CyberLYNX SEM470s are being installed by
a Regional Bell Operating Company (RBOC) for the
purposes of energy management (for a local energy utility)
and information services (for customers). The gateways
are installed on customers' premises and access the Inte-
grated Services Digital Network and the X.25 packet
switching network. Hardwire LANS are used, one for the
customer information display/terminal and one or more for
load management and monitoring. The overall system is
astonishingly fast. The total elapsed time to call a gateway
and pass a message, rexd a meter, monitor loads, and/or
perform load management is well under a half a second.
With a host computer supporting 128 logical X.25 chan-
nels, the system is expected to reach over 500,000 gate-
ways per hour.

Duke Power Company Trial

CyberLYNX SEM470s arc being installed by Duke
Power Company. Three units are being configured as pole
mounted gateways and access a Plain Old Telephone
Service WAN. Each gateway is capable of communicat-
ing to meters on several homes via a CEBus Powerline
Carrier LAN. Additional unitsare beingusedineachhome
and are configured as CEBus Powerline Carrier Modems

so that appliances may be remotely monitored and con-
trolied.

Available Products
CyberLYNX provides SEM470s on a general avail-
ability basis. They may be configured as Information
Gateways-or as remote CEBus powerline data acquisition
and process controliers. ISDN and POTS WAN interfaces
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are available with future plans calling for Cable TV, Radio
and various other media. Many hardwire LANs are avail-
able.
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were engaged at CyberL. YNX Computer Products, Inc.,an
electronic engineering firm which developed products,
tools and technologies focused in the fields of communi-
cation and home automation. That company provided
clectronic and software engineering services utilizing spe-
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ler software and, particularly, implementations of the
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Questions?

If you have any questions, please write or call Bob
Cruickshank or Tim Schoechle at CyberLYNX Gateway
Corporation, 2885 East Aurora Avenue, Suite 13, Boulder,
Colorado 80303, Voice 303-444-7733, Fax 303-444-9062.
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RE-ENGINEERING TRAVEL INFORMATION:
OPPORTUNITIES FOR TELECOM PROVIDERS

By

George E. Darby
Law Offices of George E. Darby
President, Information Technology & Travel Industry, Inc.

Abstract. The biggest global consumer of telecom services is the travel industry.
Propelled by regulatory developments in the US and the EC, the business of preparing
and distributing travel information is now undergoing fundamental change. The.¢ regula-
tory changes, coupled with the ubiquity and power of microcomputers and the advent of
VSAT in the greater Asia/Pacific region, represent a major opportunity for telecom
providers to expand services for the travel industry. These same conditions may also in-
duce the “mega-CRSs", e.g., SABRE, Apollo, System One, and Worldspan, to develop
new value-added network services that will compete with those offered by telecom
providers. For both offensive and defensive reasons, therefore, telecom providers may
wish to play a role in the re-engineering of travel information services.

Background. After nearly three-years of rule-
making preliminaries, the U.S. Department of Transporta-
tion issued comprehensive new regulations (57 Fed. Reg.
43780, Sept. 22, 1992) governing Computerized Reserva-
tion Services (CRSs) owned by U.S. air carriers or airline
holding companies. The new regulations took effect on
December 7, 1992. The major features of the new regula-
tions are an "open systems" approach to access by sub-
scribers to CRSs. Under the regulations, CRS vendors
cannot impose minimum use requirements, must allow
subscribers to use subscriber-owned equipment in access-
ing the CRS, and cannot interfere with the subscriber's
right to access other CRSs if the subscriber owns the nec-
essary equipment. The regulations govern the operations
of air carrier-owned CRS vendors in the U.S. The extent
to which CRS vendors may choose to offer different
services within and outside the U.S. iz not yet known.
The EC is expected to issue very similar .egulations gov-
eming CRSs based in EC countries.

U.S. CRS contracts with subscribers were formerly
styled as "equipment leases" with "free" access to the CRS
database and no lease rent due if the subscriber booked a
minimum number of segments of air travel each month us-
ing the CRS. As far as travel agents and other travel inter-
mediaries are concerned, the new regulations will essen-
tially drive the CRSs out of the "equipment leasing" busi-
ness and into the software licensing and fee-based access
business. One important ramification of the new “open
systems" environment is that airlines that now must pay
“booking fees" to the mega-CRSs (which fees are the pri-
mary source of CRS revenue) will probably open their in-
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ternal CRSs for "direct access” by travel intermediaries and
thereby avoid payment of booking fees.

The airlines know that direct access by travel agents
can work, and work well. Southwest Airlines, a regional
carrier in the U.S., is one of the most profitable airlines in
the world on a return on sales basis. Since its formation,
Southwest Airlines has chosen not to be listed in any of the
mega-CRSs; Southwest “eeps the roughly US$5.00 to
$9.00 booking fee it would otherwise pay to a mega-CRS
for cach seat booked on a Southwest flight. Southwest has
previously accepted only telephone reservations, but is now
conducting a pifot program of direct access to its internal
CRS by travel agents.

The First Opportunity: "Direct Access” CRS
Networks. [t is very likely that many airlines will follow
Southwest Airlines' example and open direct access to in-
ternal inventory databases to large customers and travel in-
termediaries. Each airline that sets up a direct access CRS
network will be a bigger consumer of tclecom services.
The opportunities for direct access by mega-CRS subscrib-
ers apply equally to non-U.S. airlines. Travel agents that
have new freedom to access “third party" databascs will use
a foreign air carrier's reservation service so long as such use
does not incur additional expense for the travel agent and
provides some specific advantage over a mega-CRS.

If'a given airine's direct access CRS is perceived by
travel agents as providing greater value. it will attract more
use. If travel agents can obtain lower fares. or a higher
commission, by using direct access, travel agents will adopt
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direct access in droves. Airlines that desire the develop-
ment of innovative value added services in an effort to dif-
ferentiate their offering may seek to establish joint ventures
with telecom providers. The top candidate for such value-
added services is broadly called a "destination database.”

The Second Opportunity: Destination Data-
bases. The CRS reservation set (res set) is essentially a
point of sale terminal through which the activities of "travel
document” sales are conducted. These activities are:
checking availability, making reservations, obtaining con-
firmations, and issuing travel documents. Much to the cha-
grin of travel agents, the res set has heretofore been seri-
ously inadequate as a POS terminal: it only sold the
“airline” product. Over the past ten years, partial access to
a few non-airline products has been added. First, rental
cars, but only five models or so from a given vendor ... not
the 40 models the rental car vendor would like to be listed.
Then, listings for a few hotel chains. What's missing be-
sides better coverage of hotels and rental cars? Most of the
non-airline suppliers in the travel industry, such as, national
tourist organization services, scheduled rail and other sur-
face mass transportation, land tours, cruises, events, dining,
non-hotel accommodations, meeting services, rental items
from PCs to planes to temporary employees, and a broad
area known as "destination information." It's no exaggera-
tion to say that travel information services to date have only
scratched the surface of what travelers and travel managers
would like to have and will pay for. This unmet need can
be summarized as the "destination database" void.

Telecom providers are old hands at information
publishing in print and electronic media and could expand
their publications to address the destination database void.
Listings of directory numbers by name and type of business
service are the core products of a local exchange carrier's
information publishing business. Travelers and tra*el in-
termediaries have an ongoing requirement for detailed in-
formation about the cities and regions in which business
and leisure travel is planned. You need only reflect about
the unanswered questions you had before your most recent
international trip and multiply those unanswered questions
by all international travelers. Most of those questions had
answers in a database or a print publication that you could
not access either before your trip or during it. What kinds
of information beyond reservable services? Maps, business
and avocational associations, business leads, recreational
and cultural activitics, subject matter experts, home stay
programs, telephone directories in roman characters, in
English or other languages, ... the list is endless. To such a
“destination database,” a mechanism for making reserva-
tions may be added.

Destination databases developed by national tourist
organizations often lack a reservations capability, whereas
those developed by other enterprises invariably include a
rescrvations capability. Booking fees and commissions on
resenvation transactions normally generate more revenue
than dispensing information (i.c., availability) alone. The
uncertain profitability of large destination databasc provid-
crs has usually resulted in governmental tourist organiza-
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tions. such as the Scottish Highlands and Islands Develop-
ment Board (the HILINE project), or international associa-
tions, such as the International Automobile Federation (the
Ulysses project), undertaking them. Telecom providers,
however, may be better equipped to demonstrate the viabil-
ity of such projects.

Swiss PTT has proven tnat destination databases
with reservations capability, as a line of business, are very
complementary to the provision of telecom services. Swiss
PTT designed and implemented two pilot projects in the
Swiss State of Valais. In Saas-Fee, Swiss PTT created a
reservations system for local hotels and chalets, and in
Zermatt, a "pure" destination database. Both projects were
very well received and plans were made to extend the
service nationally. Although no one disputes that destina-
tion databases and res systems are useful and can generate
revenue, disputes arise over who will pay for recruiting
suppliers, collecting and loading the data, training users,
and promoting the system. The proposed nation-wide
Swiss system, called SwissLine, is still awaiting funding.
The leadership role that Swiss PTT played in the Valais
projects remains, however, as a model >f initiative by tele-
com providers in development of value added network
services for the travel industry. Austria and several Eastern
European countries are now trying to apply the Valais
model to their countries.

The Third Opportunity: Electronic Ticket Deliv-
ery Networks. Electronic Ticket Delivery Networks
(ETDNs) begin to solve the "last mile" problem in travel
document sales: delivery of travel documents to the trav-
eler, either before departure or while traveling. An ETDN
comprises a packet network, user access, and automated
ticketing machines that dispense air travel tickets, hotel
vouchers, and other travel documents ... just as an auto-
mated teller machine dispenses cash. ETDNs and auto-
mated ticket machines should be to the travel industry what
electronic funds transfer networks and automated teller ma-
chines are to the banking industry. The analogy is closer
than facial, in fact, because the manufacturers of automated
teller machines have also begun to manufacture ticket dis-
pensing machines ("TDN"). Instead of using postal serv-
ices or couriers, travel agencies will arrange for ticket dis-
pensing to travelers at the TDM closest to the traveler,
anywhere in the world.

ETDNs represent an important new consumer of'
telecom services and equipment. Although only one mega-
CRS (System One) has agreed to support ETDNSs, competi-
tive pressures will force the other megas to join. As of
press time, two ETDNs have been formed, have ordered
TDMs, and plan to commence operations in 1993,

The Fourth Opportunity: Travel Agency Equip-
ment and Agents in Home Offices.  What type of com-
puter equipment vendor will travel agencies seek after
agencics are permitted to use "non-CRS" cquipment to ac-
cess the mega-CRSs?  Unlike most businesses. travel
agencies use data communications all day long, If given a
choice between the local clone shop and a vendor affiliated
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with a major telecom provider, most trave!l agencies will
choose the latter if prices are comparable. Telecom provid-
ers marketing PCs and peripherals to travel agencies should
(i) emphasize their understanding of data communications,
particularly the networks used by the CRSs to which the
agency has subscribed, and (ii) plan to make more profit
from maintenance and support contracts than from sales of
PCs and peripherals.

The experience of most travel agencies in the U.S.
that have tried using agents working at home has been posi-
tive. Two approaches have been used: standalone PCs, and
wide area network (WAN). In the former approach, the
“agent at home" uses the commercial version of a mega-
CRS' workstation software. The commercial version of
CRS workstation software is designed for corporate travel
departments and has a character-based user interfaces (as
opposed to a graphic user interface, like Microsoft Win-
dows, used in the travel agency version). The "standalone"
agent at home may or may not have a voice line configured
as an extension on the travel agency PBX. Data communi-
cations with the travel agency office use off-the-shelf e-
mail software and a commercial packet network.

The WAN approach to supporting agents working at
home is used in cities with ISDN service and is a good ex-
ample of computer integrated telephony. The Houston of-
fice of American Express Travel Related Services, for in-
stance, uses Basic Rate circuits to extend local area network
and automatic call distributor connectivity to the homes of
travel agents around the city. The agents at home have all
the PBX, LAN, and CRS features that agents at the main
office have, including supervisor monitoring and confer-
encing. To date, only the System One CRS supports the
ISDN/WAN capability.

The inevitability of "open systems" in CRSs has al-
ready produced two significant changes in the way CRSs
serve travel agents. First, the Amadeus, Worldspan, and
Abacus CRSs have agreed to modify their systems to sup-
port the sharing of the central ingredient of CRSs, the Pas-
senger Name Record (PNR). Today, only the travel inter-
mediary that entered the PNR, and the airline or other
service supplier with which the traveler has a reservation,
can access a traveler's PNR. The new agreement puts in
place the links that will permit travel intermediaries to
share PNRs. With these links in place, travel agencies that
agreed to share PNRs could form an international consor-
tium to better serve international travelers.

The establishment of "direct access" CRSs, destina-
tion databases. electronic ticket delivery networks, and the
personal netwerk built by travel intermediaries sharing
PNRs intemnationally may catalyze the formation of inter-
national travel agent consortia. In one scenario, domestic
agenis would not interact with the mega-CRSs, but with
“direct access” CRSs, destination databases, and electronic
ucket delivery networks on behalf of their clients and on
behalf of foreign travel agencies in their consortium. The
mega-CRSs would be bypassed.

The mega-CRSs are well aware that open systems
could lower their revenues and are undertaking programs to
retain subscribers and develop new sources of revenue.
The most comprehensive of these responses is the Sabre
Integration Technology Program. Participants in this pro-
gram can obtain detailed technical specifications for the
Sabre CRS network and consultations with Sabre's MIS
staff. No other CRS has heretofore offered such assistance
to third party developers. Sabre has also now begun a for-
mal program to certify third party products as interoperable
with its CRS and o promote such products among its sub-
scribers. Another mega-CRS, Apollo, will soon offer its
Focalpoint workstation, previously available only under
hardware lease, in a software-only version for PCs. Sabre
and Apollo have also developed CD-ROM-based, interac-
tive multimedia services as "point of sale" tools for travel
agents.

To distinguish their services from those of "generic
consortia” of travel agencies, these mega-CRSs may expand
interactive multimedia services to include wide area net-
work connectivity. In ten years, will "travel agency" be
synonymous with "videoconference room"? Will you log
into the Apollo global videotex network from your hotel
room? Or rent a video codec and cellular modem from
Sabre when you pick up your rental car?

The Fifth Opportunity: Traveler Services and
Travel Substitutes. Destination databases with reservation
features may satisfy many information needs, but such da-
tabases do not address the messaging needs of travelers.
Although increasing numbers of business travelers carry
notebook computers with them, "jacking in" to a data net-
work, much less an ISDN Basic Rate circuit, in foreign cit-
ies remains a problem.

As telecom providers become more aware of the in-
formation services requirements of travelers, new oppor-
tunities to rent equipment and sell services will arise.
Notebook PCs with inboard video codecs are close at hand.
The new CCITT H.320 and subsidiary set of Recommen-
dations for video/audio codec interoperability has been
adopted by over 25 codec manufacturers. If a videoconfer-
encing system is as portable as a notebook computer, the
system can go to the user, instead of the user guing to the
system. Portable videoconferencing may become so com-
monplace that it is perceived as a "more expensive tele-
phone call," but a telephone call nonetheless, and its use
adopted by many traveling executives.

Conclusion. The mega-CRSs are very familiar with
the criticisms of their systems as being too focused on air-
line products. Before the new regulations, the mega-CRSs
' ad little reason to change. Now there are powerful rea-
sons. Losing subscribers to third party databascs vendors.
Lesing booking fees. Losing equipment leases. If the
mega-CRSs are deprived of these revenue streams, they
will respond by expanding their on-line offerings to include
“"non-airline” products and hy pursuing some of the oppor-
tunities described above. There will be parallel opportuni-




ties for telecom providers to assist in the development of
“direct access” CRSs, destination databases, electronic
ticket delivery networks, and international networks among
travel intermediaries. However, the mega-CRSs are already
operating the world's largest videotex and electronic pub-
lishing businesses. Existing operators of value added net-
works may have some sizable competitors or joint venture
partners in the very near future.
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1.

ABSTRACT

This di;cussion group explores how and when major business
users will be implementing video conferencing, client/server

computing,

2.1 BACKGROUND
In the spring of 1992, Technology
Management International, 1Inc. (TMI)

completed Network Markets for the ’'90s, a
major study designed to support long-
range strategic planning in the
mainstream North American business
communications market. Created for
network equipment manufacturers and
carriers, the study took an in-depth,
multidisciplinary perspective on the
future communications requirements of
large commercial firms - from the desktop
to the carriers.

The impetus behind the study was the need
to better understand the customer-driven
forces shaping the structure of future

network markets, as well as the
interrelationship between networking
products. Twelve TMI clients, including
carriers, major computer vendors, and
leading communications equipment
suppliers, supported the original

research and provided insight on the cost
and performance of future technclogies.

In the process of researching Network
Markets for the ‘90s, TMI developed a new
framework for the networking markets, as
well as for describing the evolving
market structure and the role of
integrated, multimedia products in the
marketplace. In this framework,
technologies are not isolated, but rather
considered as part of a total networking
solution in a type of zero-sum game.

For example, in a zero-sum game, there
are only a finite, albeit growing, number
of desktops. As time passes, they will
either be connected by SNA or a LAN for
data and a PBX/Centrex for voice, or by a
new integrated multimedia technology that
will replace all of today’s technologies.

image processing,
based on interviews with over 250 corporations
will discuss the impact of these emerging applic
bandwidth requirements and

and multimedia

applications
. The group
ations on

) . - the demand for new carrier
seérvices, including switched wideband, SMDS, frame relay, and

ATM, within a new strategic product planning framework.
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Utilizing this framework, it is possible
to wvisualize communications products
within the context of the continually
evolving networking technology and market
structure.

In the session at the 1993 Pacific
Telecommunications Conference, the group
will discuss communications applications
and products within this framework.

2.2. New Networking Framework

TMI’s networking framework depicts site-
to-site communications within a large
company. The framework divides
networking functions into five categories
as shown in figure 1.

A Applications Classes. The four
classes of applications are shown on
the left in shaded area A. They will
each connect to a different
configuration of premises devices in
area B, which, in turn, connect to
carrier services in area C. Each
application class defines a different
level of bandwidth for either data or
isochronous (voice and wvideo)
traffic.

Bl Premises Concentration. This function
involves the connection of desktop
devices to a single logical node and
then the subsequent multiplexing of
the resulting communications onto one
or more lines. PADs, controllers,
LANs and PBXs all perform the
concentrating function.

B2 User Network Switching. This
function allows users to selectively
connect to specified resources or
locations over a wide area. Packet
switches, front-end processors,
routers, and PBXs all perform the
network switching function.
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B3 Bandwidth Management. These devices
provide a means for multiple,
concentrated communications streams
to share large bandwidth (T1, T3, and
SONET) digital “pipes.” Some
bandwidth managers, for example Tl
multiplexers and digital access cross
connects (DACS), have limited
switching capability. All of the new
fast packet (frame relay and cell
relay) technologies perform bandwidth
multiplexing and switching.

c Carrier Services. These services can
include all or none of the functions
described in area B. For example,
centrex service performs all of the
above functions, leaving only the
telephone on the user’s desk as the
customer premises equipment (CPE).
On the other hand, a private
integrated network requires only
private circuits from the carrier,
while the user provides his own
concentrating, switching and
bandwidth management equipment.

Using this framework, TMI investigated
the potential for integration to occur
across application classes (in the case
of multimedia) and across functional
categories (in the case of integrated
nodal processors [INP] which perform both
switch and bandwidth management for LAN
internets).

Not shown explicitly in the framework
diagrams are the external communications
requiring public services. 1In addition,
the diagrams illustrate a configuration
at only one site in a network. In order
to complete the picture, a comparable
configuration is needed at every site.

2.3. Study Overview

At the beginning of the '90s, many large
commercial users had installed networks
resembling figure 2. bata
communications, independent of voice,
supported an OLTP, terminal-to-host type
of traffic. For large firms, much of the
internal voice traffic was carried on
private networks comprised of T1
multiplexers and PBXs.

How will this picture change between now
and the turn of the century? TMI
forecasts three key trends that will
transform the networking industry:

. The three-stage migration of data
applications from terminal-to-host
transactions, to LAN client/server
interactions, and then to multimedia
communications;

. The growth in bandwidth demand driven
by these new applications; and

. The adoption of new public services
as replacements for private networks.

An overview of these three major trends
follows.

2.31 Migration to LAN and Multimedia

User, technology, and industry conditions
are converging to portend the adoption of
LAN technology in the early ‘90s and of
multimedia technology in the late '90s.

TMI’s interviews with 250 users revealed
that users have specific application
plans for new technologies. Based on the
analysis of this user data, TMI found the
following:
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Typical Private/Nonintegrated Networks - 1990
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FIGURE 2. TYPICAL PRIVATE/NONINTEGRATED NETWORK IN 1990

. Across almost all industries, users
are intent on adopting client/server
computing.

. LAN technology is becoming the
standard for site concentration of
data communications.

. There is a growing trend toward
technically integrated organizations
in the user firm. Today, more than
half of wusers’ wvoice and data
operations organizations are
combined. These multidisciplinary
organizations are much more likely to
accept the new integrated
technologies than organizations
focusing on a single technology.

. Adoption of hypertext and wvideo
applications is projected to increase
steadily throughout the decade.

The study projects the dramatic drop in
networked devices that perform terminal-
to-host OLTP-only in faver of client
server and image processing applications.
As existing SNA and X.25 technology

cannot cost-effectively support the
bandwidth required by the new
applications, users are turning to LANs

to meet these needs. Likewise, the
demand for multimed.a technology will be
driven by hypertext (includes video clips
and voice-annotated documents} and video
conferencing.

In researching the technology trends, TMI
found a number of events coming together
to support the move to LANs and
multimedia, including:
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. A drop in cost that makes LAN
technology only slightly more
expensive per desktop than current
solutions,

. Rapid improvements in LAN management
technology that will make it easier
for users to implement LAN solutions.

. Cost-~effective multimedia premises
distribution technology that is
expected to be available in the
market by the 1995 time frame. (This
includes ATM LANs, 802.9, or a
similar integrated solution that
combines voice, data, video and LAN
traffic on a twisted pair media).

In terms of the industry, TMI projects
that the combination of a decrease in the
cost of bandwidth and the cost of
compression will invigorate the demand
for wide-area connectivity for
client/server and video applications.
The cost of bandwidth will continue to
drop as copper wire facilities are
replaced with fiber and ATM switching
technology.

The result is a dramatic shift in user
technology preferences to the new
technologies. Figure 3 illustrates a
typical LAN oriented private networks
circa 1995. By the end of the decade, a
private multimedia network may resemble
the scenario shown in figure 4.
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TYPICAL PRIVATE NETWORK IN 1995
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FIGURE 4. TYPICAL PRIVATE MULTIMEDIA NETWORK IN 1999

2.32 Growth in Bandwidth Demand

The second important trend is the growth
and shift in bandwidth demand from voice
to data and video.

While some analysts are predicting demand
for gigabits/sec bandwidth, TMI does not
foresee the applicacions requirements
that would drive this demand. In
addition, there are forces reducing the
demand for bandwidth. Client/server
applications are being designed to move
data closer to the user, thereby reducing
off-site traffic. Bandwidth ragquirements
for video are approaching a single 64
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Kbps stream as a result of new video
compression technology combined with

ever-increasing processing power on the
desktop.

2.33 Migration to Public Carrier Services

TMI’s analysis of private lines vs. the
emerging carrier services indicates that
these new services will be very
competitive with private network options.
TMI sees the migration to the new
services supported by a convergence of

user, technology, and industry events and
conditions.

'
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FIGURE 6. TYPICAL PUBLIC MULTIMEDIA NETWORK IN 1999

Users will be facing new networking
requirements with the move to
client/server and advanced applications.
To meet these new requirements, users
will be reevaluating their network
transmission options. This evaluation
phase provides an entree for carriers to
introduce these new services.

Technically, frame relay and cell-relay
services offer two primary features that
are expected to hasten their acceptance

in the market. First, they are
connectivity services which run under the
user network switching protocols (OSI
level three), such as SNA and TCP/IP.

Thus, unlike X.25 PDNs, these new
services are transparent to the
communications protocols running on the
hosts and workstations. Second, they are
designed to meet the bursty nature of LAN
traffic. Carriers can offer high
bandwidth to each site to reduce delay
and share the backbone to reduce costs.

Finally, the industry is pulling together
to deliver customer premises equipment
(CPE), interfaces and services that makes
frame relay service viable today and that
will support SMDS in the near future.
Carrie;s seem to understand the data
communications market better today than
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they did in the ‘80s. Their pricing gnd
marketing «fforts appear to be meeting

the market’s .eeds.
As a result, TMI forecasts that a
significant number of sites, especially

the smaller sites, will migrate to public
services as they transition to
client/server and LAN-based computing
starting in 1994.

Thus, the typical smaller site for an
early adopter will begin to resemble the
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scenario shown in figure 5 by 1995. TMI
projects that many users will have an
independent data network supported by
frame relay services and public VPN
services for voice.

Medium to large sites, especially those
with multimedia LANs are projected to be
the early adapters for cell-based carrier
services. By the end of the decade, TMI
projects that 25% of the bandwidth of
large commercial firms will be carried on
networks as shown in figure 6.
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“Marketing in Japan" for PTC ‘93
Workshop, Honolulu, Hawaii, January 17 -

20, 1993

Masaru Kawajiri, Telecommunications
Specialist, U.S. Embassy, Tokye;

Telephone:

The Japanese market for
telecommunications equipment and
services, the estimate volume of which
is in excess of 80 billion dollars,
provides an opportunity to foreign
companies to compete not only with
domestic Japanese companies but also
with well-established foreign companies
in Japan. Based upon over 20 years of
his experiences helping U.S. companies
for their market access in Japan, the
telecommunications specialist at the
U.S. Embassy, Tokyo, describes how
effectively marketing should be done to
succeed in Japan.

1. For new-to-market companies: If a
firm has not done busiress previously in
the Japanese market, it is suggested
that they first find out whether their
product has sales potential in the
Japanese market.

Specifically, a firm should find out:

a. What companies are selling a
comparable product locally;

b. wWhat is the csual sales channel for
getting the product into the market;

c. What is the price of comparable
products;

d. What is the best way to get sales
exposure in the market;

e. Whether products meet NTT (Nippon
“2legraph and Telephone) network
requirements, if they are for telephone
company use;

f. Whether the products are required to
obtain JATE (Japan Approvals Institute
for Telecommunications Equipment)
approval for connecting with PSTN?

g. If the product is a radio terminal,
vwhether it meets MKKK (Musen Kensa
Kentei Kyokai) requirements for avoiding
interference with other radio stations;
h. Who might be interested and
qualified to represent or purchase your
product in the market;

2. Key to success:

a. A company that wants to effectively
expand its market in Japan should have &
presence there!! The Japanese telecom
customer is very discriminating.

Foreign companies without a presence in
Japan are at a significant

03-3224-5062;
03-3589-4235
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Fax:

disadvantage. Japanese customers prefer
dealing with suppliers that are close
by. Dealing with companies that are not
sufficiently represented in Japan is
regarded as "risky." They view
communicating in another language with a
company 6,000 miles away as a major
inconvenience.

b. Having "presence™ in Japan infers
"Japanization or localization" of both
customer management and product
engineering. That means the foreign
company commits its resources to open up
a representative office in Japan, or
establishes a Japanese subsidiary
("Kabushiki kaisha") in order to support
its customers in the same way as the
Japanese telecom manufacturers do for
their customers.

c. The foreign company’s office should
be staffed by Japanese speaking
engineering staff and Japanese speaking
marketing staff that is given sufficient
autonomy to make decisions without
having to constantly seek approval from
corporate headquarters. Similarly, the
Japan operation must be given sufficient
resources for meeting requirements of
customers, and agents/distributors, or
OEM partners. Because the typical
Japanese customers are "very demanding",
their requests must be responded on a
timely manner. Successful foreign
companies in Japan operates in this
fashion.

d. 1Is there a role for expatriates in
the Japan office? Simply stated, yes.
The expatriate can be a good
communicator betwaen the Japan office
and its headquarters, and he could be
effective for the home office to better
understand the Japanese mentality in
doing business in Japan. The expatriate
can play an important role for
explaining unique Japanese business
practices to the home office. On the
other hand, the Japanese customers view
the role of such an expatriate as a
commitment to the Japanese market.
However, when the Japan office does not
have an expatriate, the reporting on
marketing in Japan is often neglected
and, consecguently, the home office is
not informed well of what is happening
in Japan.

s
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e. Appointing distributors: Typically,
a foreign company comes over to Japan to
introduce its product and appoints a
distributor either on an exclusive basis
or on a non-exclusive basis. Selling
imported products through one
distributor alone naturally limits the
sales level for several reasons. One
reason is that the distributor already
represents other products and has other
priorities, and another factor is the
Japanese keiretsu. Often a single
distributor is unable to penetrate all
corporate groupings.

f. An effective solution to the
distribution problem is to define one’s
market presence by opening one’s office,
thereby gaining control over
distributors and expanding OEM
arrangements with Japanese
manufacturers.

3. Know Your Competitors:

a. Market entrants will face
competition not only with the Japanese
companies but also with well established
foreign companies in Japan. Remember,
Japanese customers prefer dealing with
"easy suppliers". "Easy suppliers" mean
that they speak Japanese, think like
Japanese, and resolve problems like
Japanese.

b. "Moshiwake Arimasen" or "I am
sorry." Should a product fail at the
customer’s site upon delivery, the
Japanese customer expects the president
of the supplier being accompanied by the
product design engineers to come over
and apologize: "Moshiwake Arimasen,
Owabi Moshiagemasu" meaning "No excuse,
we are very sorry". These expressions
imply that the supplier will take the
responsibility for whatever happened to
the product delivered and ask the
Japanese company to continue long-term
business relations, even if there is
doubt in the mind of the foreign
executives that the failure of the
equipment may not be entirely their
responsibility.

4. Do’s and Dont’s of How to Do
Business 101:

For foreign companies not familiar with
Japanese business practices, the
following tips may be helpful:

a. Cold cCalls: Many foreign companies
make "cold calls." Typically, these
companies write to the top executive of
the Japanese companies and, sooner or
later, start complaining about not
hearing from them. The reason for the
lack of response is that such letters
generally are filed in the wastebasket.

b. Proper introduction: A firm needs a
proper introduction to Japanese firms.

Remember the one who does an
introduction for you bears
responsibility for the consequence of
your doing business in Japan. If your
firm causes any inconvenience to the
Japanese company, the individual who
introduced you will be blamed for
introducing a person/firm that results
in contentious business relationships.

C. Avoid sending English brochures:
Transiating product brochures into
Japanese sends an important message:

"We are a firm interested in and
dedicated to the Japanese market." For
personal meetings, hire an interpreter.
You may be warmly received over a cup of
warm green tea, but this does not
necessarily mean that your English
Presentation of the product was also
warmly accepted. A fluent English
speaking employee who meets with foreign
business persons would be put in a
difficult position, because he has to
spend a great deal of resources
translating your English brochures into
Japanese in order to circulate "Ringi"
document for approval from each division
involved and from the top executive
level. Most of the company employees,
particularly those responsible for
technical evaluation of products, are
not proficient in English.

d. Put yourself in the position of the
Japanese customer: As a human being the
person who has received the English
brochures would turn to an "easy"
company which has the similar products
and speaks Japanese. You can provide
English brochures, only when you believe
that every cu._tomer in the world wants
your products and that no one else can
make the similar products.

e. Do not expect to cut the deal at the
same pace as in your home country.
Japanese firms need to feel comfortable
with their suppliers to develop a level
of trust. An impatient foreign company
expects that they can cut the deal

"overnight" as in the home country.
Even if you are travelling to Japan 12
times a year just because you do not
have a presence but only represented by
a distributor, your deal with the
customer would take almost forever.

5. Regulatory environments: Even if
your product meets the FCC Part 68
requirements, the product will not be
accepted in Japan. You need to go to
JATE for certification for
interconnecting with PSTN.
product is T-I type of data
communications equipment, you need to
find out what kind of leased lines are
available and what kind of interface
requirements you need to meet. In this

case it is suggested that you consult
with NTT.

If your

e 100
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6. Japan’s telecom deregulation: The
Japanese Government liberalized the
telecom industry in 1985 thereby
privatizing KTT and allowing new common
carriers to compete with NTT and XpD.

As a result, to date there are over 60
"new common carriers" being established
in Japan. According to the
Telecommunications Business Law, those
who own and operate the transmission
facilities are called "Type I" and those
who lease circuits from Type I for
providing valued added communications
for others are called "Type II." fThe
definition of “"common carriers" in Japan
differ from that of the United States
where the difference is made whether the
one offers "basic services" or not.

7. Conclusion: It is often said that
the Japanese market leads to the world
market. If you succeed in Japan, you
will be succeeding in the world market,
and you do not have to worry so much
about your home market being eroded by
the Japanese. Aalthough there may be
other factors for success in Japan, it
is critical to establish presence in
Japan and Japanize your products and
operations for that market.
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Suggestions for Forming
Multinational Telecommunications Joint Ventures

by

Warren G. Lavey (1)
Skadden, Arps, Slate, Meagher & Flom
Chicago, Illinois, USA

The formation and development of agreements for
multinational telecommunications joint ventures require creativity
and flexibility as well .s expertise in telecommunications and

transactions.

This paper reviews certain issues involving minority

shareholder protections and contributions of and constraints on

shareholders.

Privatized landline telephone
franchises and cellular radio licenses are
often awarded to multinational
telecommunications joint ventures.

Governments in developed as well as
developing countries have encouraged the
formation of consortia of experienced foreign
telecommunications operators (sometimes from
several countries with a range of experience
and resources) together with domestic
companies which can contribute to the success
of the venture and also benefit from
associating with the foreign companies. The
composition of telecommunications consortia
may be an important part of the trade
relationships between governments.

Even if not required by the
governments' rules for awarding
telecommunications franchises and licenses,
such multinational joint ventures can emerge
from the participating companies' desires to
strengthen their credentials reflected in an
application, pool resources, lessen political
risks, and nreate the most efficient
management team.

Structurino and developing legal
agreements for mulcinational
telecommunications joint ventures pose
special challenges. Aside from the normal
differences in business style present in
transborder transactions, the basic goal -~
to create a viable telecommunications venture
consistent with the diverse interests of the
venturers ~-- is complicated by several
factors.

For example, the scope of a
telecommunications ventu. = may be uncertain
at its inception in light of changing
technologies (e.g., wireless or switched
video) or business opportunities (e.g..
information services, international services
and facilities, or telecom equipment
manufacturing). Some participants may be
unwilling to allow the joint venture to
compete against their other interests or

otherwise pursue certain lines of business,
while other participants may view these lines
of business as valuable and synergistic with
the joint venture.

As another illustraticon, certain
aspects of the structure or even the entire
legal documents may be subject to evaluation
by the government, and may affect the
consortium's ability to win a franchise or
license. Government review can limit the
terms of the agreements and require
provisions not ordinarily acceptable to some
companies or not ordinarily contained in such
documents. (On the other hand, some award
processes rely on auctions and are blind to
most or all aspects of a joint venture's
structure.)

Additionally, the multinational
telecommunications joint ventures create
strange bedfellows. Because of the limited
number of world-class telecommunications
operators and manufacturers, companies in one
joint venture may simultaneously be competing
for a license in another country or even for
another type of license in the same country
as the joint venture. Moreover, these
companies may also be engaged in supplier-
customer relationships, interconnection
disputes, and other joint ventures that are
experiencing difficulties. These complex,
multifaceted relationships affect the
participants’ willingness to share
information and technology, to rely on each
other's management services and procurement
decisions, etc.

There is no single magic formula
for forming multinational telecommunications
joint ventures. Moreover, the legal
framework, operating conditions, business
plans, and risks of each joint venture are
unique. Yet, too often firms approach the
process of structuring and dev:loping legal
agreements for the joint ventures with
unrealistic expectations and inflexible
demands. Successfully completing this
process requires a special comkination of
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industry and country knowledge, regulatory
expertise, transaction experience and
adaptability in structuring and documenting a
joint venture.

This paper outlines some impot“-ant
issues and alternative mechanisms that may be
useful in forming these joint ventures. The
issues fall into two categories:

(1) minority shareholder protections: and
(2) contributions of and constraints on
shareholders.

1. Minority Shareholder Protections

The development of
telecommunications systems pursuant to
franchises and licenses requires substantial
investments by the participants in a joint
venture and represent substantial
opportunities for them. Accordingly,
minority shareholders or partners seek
protections against a wide range of possible
adverse conditions derived from decisions by
the joint venture, factors controlled by the
government, demand and competition in the
marketplace, considerations affecting a
participant unrelated to the venture, etc.

Yet, telecommunications joint
ventures may be limited in the range of
feasible minority shareholder protections.
The following list describes some options and
the possible limitations: (a) exit/sale of
interest; (b) supermajority voting;

(c) provisions of services and officers; and
(d) restrictions/requirements in the joint
venture agreement.

(a) Exit/Sale of Interest.

As extreme actions to protect a
minority shareholder, the shareholder might
exit from the joint venture before
significant capital investments are required
or through sale of its interest.
Telecomaunications joint ventures may face
certain inherent limitations on these
actions.

First, the government may want
assurance that the participants, or at least
certain key participants, will continue to be
involved in developing and operating the
telecommunications system for at least
several years. Next, even without this
restriction, the government may require its
prior approval for any change in
shareholders, and may limit the universe of
potential transferees based on nationality.,
qualifications as a telecommunications
operator, etc. Third, the joint venture may
be dependent on a shareholder as a supplier
of certain services and technologies which
would be disrupted by exit of that
shareholder from the joint venture.
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(b) Supermajority Votirg.

Another common minority shareholder
protection involves supermajority voting on
certain decisions, such as key officers,
capital budgets, business plans, new lines of
business, major contracts, issuances of
stock, changes in by-laws, and changes in
articles of incorporation. These protections
may apply to board decisions and/or
shareholder votes. It is also possible that
these voting provisions would kick-in based
on some objective performance criteria, such
as the joint venture's earnings, revenues,
network size, service quality, or market
share.

Again, there may be certain
sensitivities about these mechanisms in
telecommunications joint ventures. While
some governments allow foreign-controlled
joint ventures, others do not; these
mechanisms may be viewed as undue influence
by foreign minority shareholders. Moreover,
governments may be concerned about deadlocks
and unmanageable joint ventures caused by
supermajority voting. Similarly, these
provisions create the possibility of
decigions biased to the interests of one
shareholder but contrary to maximizing the
performance of the joint venture (such as
purchasing equipment manufactured by one
shareholder or failing to pursue
opportunities which may compete with another
shareholder). Finally, the inherent
uncertainties facing these operations
{including untested telecommunications
demand, competition, economic growth and
technologies) complicate the use of
performance-based criteria for supermajority
voting.

(c} Provision of Services and

Officers.

Other ways that minority
shareholders can influence a joint venture
beyond their voting positions are through
providing services and officers to the joint
venture. Roles in engineering, procurements,
construction, marketing, finance, etc. can
give certain shareholders substantial
influence over the joint venture and,
consequently, protection of their
investments.

The preceding concerns about undue
influence by foreign minority shareholders
and bias toward a shareholder's manufacturing
and interests also may apply to these
mechanisms. Moreover, this method of
minority shareholder protection is not
simultaneously and equally available to all
shareholders; one shareholder's
disproportionate influence through the
provision of services and officers causes
diminished influence of other shareholders.
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Generally, all sharehclders benefit from an
open selection of the most efficient
providers of services and the most qualified
officers. The government's selection process
may be wary of a consortium whose operational
and finance decisions are dominated by one
minority shareholder.

(d) Restrictions/Requirements in
the Joint Venture Agreement.

Finally, the joint venture
agreement can specify certain restrictions
and requirements which bind the joint venture
and require unanimity or a high supermajority
approval to amend.

The danger of these limitations is
deadlock among the participants as the joint
venture itself and each participant
individually face uncertain risks and
opportunities. The process of amending the
joint venture agreement can be burdensome.
While these limitations may protect the
interests of some participants, they may
decrease the value of participating in the
joint venture to others.

2. Contributions of and Constraints on
Shareholders.

A joint venture is what the
shareholders make of it. Some of the key
contributions that shareholders can make to a
joint venture irclude use of trained
management personnel (engineering, marketing,
information systems, construction, operation,
procurements, etc.); management of
relationships with labor and government:
access to proprietary technologies and trade
secrets; use of real property for locating
telecommuniications facilities; use of
preferred-customer relationships with
equipment vendors; access to networks that
will be interconnected:; customer base; and
financing.

With each potential contribution,
two questions arise. First, how will the
decision as to the contributor(s) be made?
For example, a switch manufacturer might be
willing to participate in a joint venture
only if it were assured of supplying the
switches in the joint venture agreement; it
might be unwilling to leave this decision to
a majority vote of shareholders at the time
of the procurement. If multiple shareholders
have overlapping areas of competencies, they
may want to have their responsibilities
worked out before commencing the joint
venture. On the other hand, the other
shareholders and the government may want the
joint venture to have access to multiple
sources of supply, including suppliers who
are not shareholders, particularly in light
of uncertain technological and marketplace
developments.

88

Second, for shareholders’
contributions, how should they be priced to
the joint venture? They could be provided
“free® (as part of a shareholder's
participation in the joint venture), at
"cost®” (however defined, which may lead to
accounting disputes), at a market price (but,
some contributions may not be available from
the shareholder or third-party suppliers on
an unbundled basis in arm’s-length
transactions), on a most-favored—nation or
discounted basis, at a predetermined price,
or even based on some performance measure
(e.q., management services compensated by a
percentage of net income or revenue). Again,
the government's rules or review process may
be concerned about the joint venture
funneling funds to certain shareholders via
payments for services and/or equipment.

Regarding possible cOnstraints on
shareholders, their basic areas -~ non-
competition against the joint venture and
non-disclosure of confidential information --
are not as simple as may aprear for
telecommunications joint ventures.

One problem for non-ccmpetition
constraints involves defining the joint
venture's scope of activities. Precise
limits on a joint venture's offerings and
geographic areas of operation facilitate the
specification of non—competition constraints.
Even so, the potential for new service
offerings created by technological changes
makes it difficult to delineate opportunities
reseived for the joint venture from
opportunities resecrved for shareholders or
available for both the joint venture and
shareholders. Similar problems arise from
the bundling and unbundling of
service/equipment offerings in response to
changes in the marketplace. Moreover,
certain time limitations on non-competition
constraints may be reasonable.

As for non-disclosure constraints,
shareholders are concerned about sharing
their trade secrets with the joint venture
and other shareholders. Recall that
shareholders in one joint venture may compete
or have a supplier/customer relationship in
other activities. Yet, it is difficult to
identify unauthorized users of many trade
secrets. Joint venture agreements should
also address rights to in{ormation developed
by the joint venture.

(1) Partner, Skadden, Arps, Slate, Meagher &
Flom (Chicago, Illinois U.S.A.). B.A., M.S.,
Harvard University; Dip. Econ., Cambridge
University, J.D., Harvard Law School.
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CABLE SYSTEMS

GRAHAM L. MARLE
BT (MARINE) LIMITED
SOUTHAMPTON, ENGLAND

JAMES E. ROGALSKI

AT&T

MORRISTOWN, NEW iRSEY, USA

1. ABSTRACT

The rapid growth of the optical submarine cable network has resulted in many new cable designs being
deployed with totally different jointing technoiogies. This has serious implicaticns for the efficiency of
_system maintenance due to the expense and complexity of providing a shipboard jointing service.
This paper explains the problem and how it has been overcome with the introduction of a standardised
approach to optical submarine cable jointing. It also details the many additional cost saving benefits

awhic* are facilitated by this new technology.

2. INTRODUCTION

The world’s communications network has expanded rapidly
since the successful installations of the first international
fibre optic submarine cable across the Europea.: Nosth Sea
in 1986 and the first transcontinental cable across the
Atlantic Ocean in 1988.

This relatively new technology has enabled the provision of
high circuit capacities at low cost, precisely the opposite
scenario to the analogue co-axial systems which preceded
the optical era. As a result the total demise of the analogue
submarine cable network is now in sight.

The expiring analogue technology was mature with stable
designs and only a few dominant cable manufacturers able to
compete in this highly specialised market. This was due to
the requirement for expensive submerged amplification
(repeater) equipment every 10 km or so to get reasonable
circuit capacity onto individual cable systems.

Conversely, the development of optical submarine cable
technology is still in its infancy. Factorially higher capacities
are now possible with repeater spacing in excess of 100km.
This has led to substantial growth of the submarine cable
network with many manufacturers entering the submarine
cable market for the first time. As a result there is an
increasing variety of cable designs, each associated with its
respective manufacturer’s jointing technology.

This situation is attractive for prospective cable owners at
the procurement stage as it widens opportunities for cable
system purchase by competitive tender. However, it
potentially leads to a complex and expensive maintenance
infrastructure. This is due to the number of different
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jointing techrioicgies which would have to be available on
board the world’s existing cableship fleet.

BT Marine and AT&T have overcome this problem by
forming a consortium with Alcatel and KDD to introduce a
standardised approach to optical submarine cable jointing.
This new technology is known as UNIVERSAL JOINTING
AND COUPLING or “UNUC™. It is already in service in
the Atlantic on TAT 9 and has now been accepted for use on
all of the other major optical submarine cable systems to date
This includes TASMAN 2, PacRimEast, PacRimWest, APC
and TPC4 in the Pacific region.

This paper explains why a standardised method of jointing is
necessary, provides information about the technology used

and explains the many benefits which cable owners derive
from its introduction.

3. WHY IS A STANDARD JOINTING METHOD
NECESSARY?

During the early 1980°s the four prime analogue submarine
cable manufacturers were investing heavily to develop an
optical capability, each taking a unique approach to solving
the many diverse technical problems. By 1986 each had a
viable product, short-haul systems were being installed and
long-haul transoceanic systems were being planned.

The need for a standard jointing method was perceived by
prospective long-haul cable owners in the Atlantic and Pacific
regions at a very early stage, even before such cables were

" installed. This was because it was recognised that the new

optical systems had to be maintained within the existing zone-
based cableship agreement infrastructure.
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The ship agreements provide for fully equipped cableships to
be available for repairs 24 houi. a day, 365 days a year in
several maintenance zones around the world. The provision
of a jointing service for all types of analogue co-axial cables
was easily accommodated within these ship agreements.

The jeinting equipment was relatively simple and hence low
cost, the associated jointer training being equally
straightforward.

However, the emerging optical jointing technology was
complex and expensive, jointer training requirements more
sophisticated. In addition, jointing time was much longer
and required the routine shift working of jointers to
complete repairs, thus forcing an increase to their numbers
and further increasing costs. With four manufacturers
offering different but equally expensive jointing solutions,

the case for a standard jointing method quickly became
apparent.

During these early stages the prospective cable owners tried
to persuade manufacturers to co-operate by adopting a
common approach to jointing methods, but without much
success. In retrospect, the reasons are obvious - cable
manufacturers needed to be secretive about their respective
cable designs in the hope of obtaining a leading edge in a
fiercely competitive market.

Against this background, co-operation by manufacturers to
introduce a standardised approach to jointing was an
impossible Cable Owner expectation.

As cableship operators, BT Marine and AT&T were very
concerned about this situation. The problems were brought
sharply into focus in 1988 following the installation of
TAT-8. This transatlantic system was supplied by three cable
manufacturers - AT&T (Simplex USA), Alcatel Cable
(France) and STC (UK). It was entered into the Atlantic
Cable Maintenance Agreement (ACMA) for which there
were then five maintenance cableships operated by AT&T,
FT, Teleglobe, BT and Telefonica.

To get total flexibility the five ships would have to be
equipped with three jointing technologies and all jointers
trained. In practice this would have been prohibitively
expensive and the cable owners opted for a cheaper solution.
This unfortunately reduced ship flexibility by restricting the
capability of most ships to only one jointing technology.

As a result of this experience BT Marine and AT&T decided
to co-operate on the development of a jointing system which
would be infinitely adaptable to varying cable designs yet
maintain a standard approach for the actual jointing
hardware - the basic concept for “UJ/UC”.

4. UJ/UC HARDWARE

All jointing systems for deep-sea repeatered optical
communication cables require the ‘ollowing:

a.  Connection of fibres

b Retnstatement of the tensile
strength of the cable

¢.  Provide pressure resistance for up
to 8 km depth of water

d.  Maintain conductivity of power
transmission path.

e.  Maintain insulation of power
transmission path

f.  Provide adequate mechanical
protection from environment
(e.g. against fishing activity)

The UJ/UC Jointing hardware consists of Equipment (used to
construct the joint) and Piece Parts (the component parts of
the joint itself).

4.1 UJ/UC EQUIPMENT

UJ/UC equipment has to be capable of a range of operating
parameters. This is necessary to provide the required
flexibility to cope with an increasing variety of cable designs.
This is particularly true of the moulding system whick: is
required to reinstate cable insulating materials, as different
densities of polymer are used, depending on the cable
manufacturer.

The equipment currently recommended by the UJUC
Consortium is comprised of the following items:

- AT&T ‘SAMS’ Moulding Equipment
(reinstatement of insulation)

- BTM Air Hytrel Stripper
(required for STC cable)

- AT&T Chemical Hytrel Stripper
(required for Simplex cable)

- BTM X-Ray Camera
(Radiography of Mouldings)

- State of'ihe Art Fibre Fusion Equipment
(connection of fibres)

- A range of ancillary tools

The UJ/UC Concsortium have a policy of continuous
improvement and equipment upgrades are introduced when
commercially available, provided of course that they are cost
effective and compatibility with the UJ/UC philosophy is
maintained.
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END—-SPECIFIC PIECE PARTS
RELEVANT TO CABLE TYPE

Figure 1. Universal Joint Exploded View
of Core Components

COMMON PIECE PARTS

4.2 UJ/UC PIECE PARTS

The unique design of the piece parts is at the heart of the UJ/
UC philosophy.

A Universal Joint (UJ) consists of end specific piece-parts
and common piece-parts, see Figure 1.

The end specific piece-parts are unique to each cable type
but all have a common purpose in adapting cable ends to
permit connection into the UJ/UC. In order to perform this
function effectively it is necessary to clamp all cable
elements together to prevent relative movement. This is
achieved using a cascaded ferrule - the main component of
any end specific piece-parts kit, see Figure 2. "/his
internationally patented device is the only component which
has to be specifically desigried to suit the core requirements
of the various types of cable currently available from the
world’s suppliers.

A Universal Coupler (UC) is used to connect any repeater
housing to any cable using the same common components as
the UJ.

Thus it can be seen that UJ/UC technology offers full
flexibility in enabling any cable to be connected to any other
cable or repeater housing in either line or hybrid
combinations. See UJ/UC schematic diagram in Figure 3.
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S. UJ/UC BENEFITS

There are many benefits which derive from having a standara
approach to jointing techniques on submarine cable

i Common Equipment

ii.  Common Piece-Parts

iti.  Unified Jointer Training

iv.  Spare cable pooling

v.  Competitive tender for spare cable

vi.  Security of supply for spare cable

vii.  Full repair ship flexibility

5.1 COMMON EQUIPMENT

In the North Sea today there are ten optical submarine
systems supplied by seven manufacturers If a universal
approach had not been adopted by the North Sea cable
owners at an early stage there would now be eight different

jointing technologies in operation (one of the manufacturers
has already changed his jointing system)

v,
ST |
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Figure 2. Cascaded Ferrule Exploded View

Figure 3. Schematic Showing Flexibility of UJ/UC System
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With UJ/UC only one set of equipment has to be purchased
for each repair ship to cater for all existing and future cable
systems (N.B. Duplication is advisable for critical items due
to the remote nature of operations on ships at sea).

5.2 COMMON PIECE-PARTS

UJ/UC offers scope for pooling (sharing) of the common
piece-parts referenced in para 4.2 . There is a resultant
potential for significant cost savings as large strategic stocks
are usually neld by individual systems.

53 UNIFIED JOINTER TRAINING

Since UJ/UC offers a common approach to jointing
techniques and uses the same equipment, the amount of
jointer training required is greatly reduced. This is especially
of value where several cable types are to be maintained by
the same jointing teams as is now the case in the Atlantic
and Pacific regions.

5.4 SPARE CABLE POOLING POTENTIAL

One of the side benefits of having a universal jointing system
is that spare cable lengths currently held for individual
system maintenance can be pooled as common spare stock.
The only constraints are that the number and type of fibres is
compatible and that the torsional performance of the two
cables to be jointed is reasonably matched. With good
planning, cable pools could lead to a significant reduction in
the amount of cable stored thus achieving considerable
maintenance cost savings.

55 COMPETITIVE TENDER FOR SPARE CABLE

Another side benefit of UJ/UC is that when additional cable
i required for the maintenance of any particular system, it
can be procured by competitive tender instead of purchase
always being restricted to the original manufacturer. This
again should lead to significant maintenance cost reductions.

5.6 SECURITY OF SUPFLY FOR SPARE CABLE

One of the features of the optical era is the number of new
cable manufacturers entering the submarine cable market.
Many of them will no doubt survive to become enduring
suppliers. However, some will inevitably go out of business
and the cable designs of others will quickly become obsolete

fu these circumstances UJ/UC provides protection because
another —anufacturer’s cable can be used to keep the
obsolete «stem in service for as long as is required.

57 FULL REPAIR SHIP FLEXIBILITY

LI is now heconing the accepted woild standard for
maintenance jointing of optical submarine cables. One of the
most important UJ/UC benefits is the flexibility which will be
available when all of the world’s maintenance cableship fleet
has been equipped. This will lead eventually to any ship
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having the capability to repair any cable anywhese. optimising
opportunities for faster repairs and minimising system
downtime

6. UJ/UC AND CABLE MANUFACTURERS

It is interesting to note that all of the benefits liste." in
paragraph 5 are of significant interest to cable owners but ai¢
of little use to cable manufacturers Indeed almost all could
be said to be against the interests of cable manufacturers since
most will sell less jointing equipment. less piece-parts, less
jointer training and even less cable as a result of the
introduction of UJJUC

UJ/UC has been successful because cable owners everywhere
recognise the practical benefits which the technology provides
and the significant long term savings in maintenance costs
which will accrue.

BT Marine and AT&T have represente.. .eir respective
organisation’s cable owning interests by campaigning for the
introduction of this technology to increase the efficiency of
maintenance ship operations and to give greater security to
systems in service. During the early stages of UYUC
development some manutacturers were concerned about the
introduction of UJ/UC and suggested that their system
warranties could be affected if UI/UC were used to repair
their cables. This problem has been totally overcome by
several enlightened cable owners who have required
manufacturers to accept use of UJ/UC for system maintenancc:
as a condition of system purchase. This has been achieved by
the inclusion of the following clause at the tender invitation
stage of cable system procurement:

“In the event that the Purchasers elect to provide their own
alternative maintenance jointing technology for use with the
Contractor’s ¢=ble design(s) the Contractor shall

a) agree that the use of such alternative maintenance jointing
technology (including equipment and piece parts) wili not
invalidate the Contractor’s system warranty provided only
that sample joints constructed by the Purchaser or its
subcontractor shall have passed relevant qualification tests as
specified by the Purchaser.

b) provide al} relevant cable samples in a timely manner te
allow the Purchaser w1 its subcontractor to perform the
engineering and qualil.cation of alternative maintenance
jointing technology

1t is notewortin 1@t some (able Owners are now being even
more specitic by requiring UJ/UC compatibility to be a
condition of Cable system purchase contracts
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7.  UJ/UC IN THE PACIFIC REGION

Following adoption of this technology by TAT 8 and TAT 9
US/UC has now been accepted for use on the following
major optical submarine cable systems in the Pacific region-

System RFS
TPC-3 1989
HAW-4 1989
TASMAN 2 1991
PACRIMEAST 1993
PACRIMWEST 1994
TPC-4 1992
APC 1993
HAW-5 1993

As a result of the above contracts the following existing and
future Pacific region cableships will now be equipped with
UIUC.

Ship Operator
Giobal Sentinel AT&T
CS l.ong Lines AT&T
Charles L Brown AT&T
KDD Ocean Link KDD
Pacific Guardian C&W(M)
CS Enterprise C&W(M)
CS Retriever ACPL

8. FUTURE DEVELOPMENTS

The success of the UJ/UC concept has already given rise to
the possibility of benefits which are additional to the primary
purpose An example which has already been referenced is
cable pooling which some cable owners are already using to
achieve maintenance cost savings. However, as UJ/UC
becomes accepted as the industry standard even more
benefits become apparent.

8.1 USE BY CABLE MANUFACTURERS FOR
MARINE INSTALLATION

Some cable manufacturers now recognise that the
introduction of UJ/UC is a fait-accompli and are beginning
10 use it for marine installation of their systems. This will
become progressively more advantageous to the.n as more
cableships are equipped with UJ/UC technology.

8.2 USE BY CABLE MANUFACTURERS FOR
FACTORY JOINTING

It was never intended that UJ/UC replaces the
manufacturers’ own jointing systems However, some
manufacturers are known to be considering the possibility of
using UJ/UC for factory assembly of their systems

8.3 STANDARD SPARE CABLE

This is one of the most exciting futurc possibilities. The
introduction of UJ/UC gives technical feasibility to the
concept of a range of standard spare cables being introduced.
As referenced in para S 4 the only compatibility problems are
the type and number of fibres and the torsional characteristics
of the cables to be jointed.

For example perhaps any six fibre cable could be maintained
with a twelve fibre standard spare having six fibres each of
appropriate fibre design.

Co-ordinated introduction of this concept could lead to vast
reduction in the stock holdings of maintenance cable
throughout the world as the need for system specific spare
cable stocks would be eliminated. In addition the logistics of
cable storage would be greatly simplified.

9. SUMMARY

UJ/UC is now widely accepted as the industry standard for
maintenance jointing of optical fibre submarine cable systems.
Almost all systems now entering service, including several in
the Pacific Region, are taking advantage of this technology.

The benefits are considerable and will lead to lower
maintenance costs as less equipment and less jointer training is
required.

As more cables acquire this technology, cable owners will be
able to realise the potential for reducing the strategic stock
holdings of spare cable. This will in the medium term lead to
significant additional savings.




Aruitoxt provided by Eic:

Recent Trends in International Value Added Network Services
Agreements in the Pacific Basin

Dr. Eugene Newman
Asgsociate Professor of Telecommunications
State University of New York Institute of Technology
Utica, NY USA

ABSTRACT

International trade in value added services is a $200 billion per year industry,

and one of the most rapidly growing markets in global telecommunications.

This

marketplace includes such diverse services as videoconferencing, electronic
messaging, electronic document interexchange, electronic banking, online databases,

telemetry, remote data processing, and network management gervices.

IVANS is also

a complex series of commingled trade and regulatory issues which are successfully
challenging traditional national telecomr.inications monopolies and creating
innovative government competition policies.

Deregulating access to historically national
monopoly networks for foreign private and public
providers of value added services, which offer
transparent end to end user connectivity, has
moved gradually forward in the past five years
in the Pacific Basin. It has moved forward in
the area of bilateral negotiations, Pacific area
wide ‘multilateral talks,at NAFTA, and globally
at the General Agreement on Tariffs and Trade
negotiations. Progress has been slowest at the
GATT, however, where apparently irrezoncilable
agricultural disputes between the European
Community and the United States threaten to
collapse this GATT round, including trade in
value added telecommunications services
discussions.l

Progress, however, has been more steady and
fruitful in Pacific Basin regional and bilateral
negotiations. These include the IVANS negotia-
tions of the Asia Pacific Economic Cooperation
group; NAFTA; and the United States-Japan, United
States-Hong Kong, and Japan-Korea talks. It is
not surprising to find so much progress on IVANS
in the Pacific area. Here both innovative
government regulatory authorities and user groups
have been most active for almost a decade now.
The United States, Canada, Japan, Australia, New
Zealand, South Korea, Hong Kong and Mexico have
all implemented various advanced degrees of
privitization of former monoploy states

as well as created competition in the provision
of value added and even voice telecommunications.

For these countries, growth in trade in value
added services is seen as a spur vo economic
growth generally. This is because competition

in the provision of diverse, high quality, cost
based value added services stimulates the growth
and complexity of international intracorporate
networks. And those countries with the most cost
effective and advanced telecommunications serv-
ices are most likely to attract the corporate and
regional headquarters of these global companies.
Thus jobs, tax receipts and national economic
power are very much components of successful
IVANS agreements.
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IMPLICATIONS OF TRADE IN IVANS FOR INTERNATIONAL
VOICE SERVICES

For the United States Federal Communications
Commission, competition in IVANS is seen as part
of a still larger goal to reduce the accounting
rate charges for international voice calling.
Under Chairman Alfred Sykes, there has been an
aggressive policy of attempting to reduce by half
the $7 billion annual cost of international
telephone calling from the United States.

Traditionally, high rates for international voice
calling were reached through bilateral arrange-
ments with state owned monoploy voice suppliers,
the PTITs, who wished to keep the calling
("accounting") rate high in order to generate
subsidies for both domestic calling and general
revenues for the state owner. The CCIIT managed
this glnabal system which now benefits higher
priced foreign monopolies, which charge more for
their originating and terminating calls, than
lower priced, highly competitive American
carriers. The traditional 50/50 split in reven-
ues also means that those states which receive
more than they transmit to the United States
obtain an even greater share of the profits of
international telecommunications.?2

Several approaches are being investigated by the
F.C.C. to drive down international voice calling
costs. These include direct American carrier
negotiations with foreign PPTs to lower the
accounting rate, possible reduction in the
traditional 50/50 split with higher priced
foreign carriers, and American pressure in CCITT
Study Group III to reduce accounting rates
across the board.

Another approach is the licensing of resale of
international circuits between two competitive
countries in order to attract a larger share of
global business traffic, and thereby compel
lower prices from recalcitrant monopolies in
other states. Resistance to this creative
approach has been strong from both higher priced
foreign monopoly carriers and even American
carriers loathe to lose the higher profits to be
earned on incoming traffic from their monopoly

3.

[S I
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correspondents. The drive by IVANS carriers to
open up monopoly privilege and drive down the
price of international leased line circuits
therefore provides a model for increased voice
competition and ultimately lower user costs for
both IVANS and voice users. The possibility of
resale is particularly strong between the United
States and the United Kingdom.3

Successful future IVANS negotiations are there-
fore of great importance to both the F.C.C. and
the U.S. Trade Representative, as well as for
multinational corporate users and competitive
value added carriers.

There are many broad similarities in the many
bilateral negotiations on the complex issues of
user access to competitive international value
added network services. These similarities
include definitions of value added versus basic
services; rights of foreign value added service
supplier market access, establishment and invest-
ment; and the degree of regulatory control over
rate structures for both users and providers of
IVANS. More specific points include a search
for agreed upon definitions of international
interoperability of technical standards; user
proprietary data protection; national or most
favored nation treatment of foreign value added
service providers; and, finally, intellectual
property issues.

A common theme of the bilateral negotiations is
that the least aggressive position will frame
the outcome of the talks. This is to say that
pecific reserved services of the national
curcicr {such as basic domestic local and long
distance voice and telex services) will not be
included in the final agreement. This does not
rule out pressure later in the 1990s to deregu-
late the competitive provision of voice services.

The 1991 United States—Japan IVANS agreement was
the first IVANS negotiation successfully
completed. This complex arrangement .avestigated
all of the IVANS issues raised above. It also
successfully defined intracorporate communica-
tions and shared use. A continuing issue still
being discussed is the Japanese contention that
traffic criginating in Japan, processed and
routed through the United States, and transmitted
to a third country may not fall within the
agreement. This sticking point is still under
negotiations, and clearly involves a potential
challenge to the spirit of the agreement if
Japan insists on extending extraterritoriality
claims on data originating within Japan to
second and third countries.

The complex talks between the United States and
Japan revealed the major parameters required to
open up the previously restricted Japanese IVANS
marketplace. The first parameter was negotiat-
ing access to the specific marketplace itself,
in place of a general goal of national treatment
applied to all goods and services. Previous use
of "national treatment' had led to denial of
specific marketplace access for some American
businesses.

96

Secondly, deregulation of services access implied
c.anging the customer owned terminal equipment
connected to the services. In the case of IVANS,
this meant having the Japanese make available to
their own corporate users the more sophisticated
equipment which their suppliers already were
marketing overseas.

The third parameter is the direct connection
between the domestic and international telecom-
nunications services markets. These two

are seamless for large corporate users, and
deregulation of part or all of one of the two
markets will lead eventually to the almost
complete deregulation of both. Resistance to
access to IVANS, therefore, is often prompted

by fear of losing control over previously reser-
ved domestic voice and data marketplace by state
owned monopolies or quasi-monopolies.

The fourth major parameter required to open up
the Japanese IVANS marketplace for American
suppliers was acceptance by the Japanese of
proprietary technical standards. In this case,
rejection of IBM's popular SNA standard in favor
of the X.25 international standard for access
was an example of the use of technical standards
to d2ny market access. The Japanese negotiators
finally accepted both technical standards for
access to their corporate user marketplace.4

Following the American arrangement, the Japanese
completed an IVANS agreement with the United
Kingdom. This was more detailed in that it
included a list of specified value added
services.

The Japanese have since concluded TVAKS
agreements with Canada, Germany, France, and
Switzerland, and is in the final phases of
concluding ones with Australiz and Hong Kong.5

Following its arrangement with Japan, the United
States government, with the full support of
telecommunications users, is moving forward with
other states in the Pacific area in order to
secure liberalized trade agreer nts for its
value added services industries. These agree-
ments include Hong Kong and the Republic of
Korea, and impending ones with Australia and
Taiwan. The form of these agreements can be
either a formal list of services opened to free
trade, or an exchange of letters similar to the
United States-United Kingdom agreement. The
latter agreement simply affirms that the domestic
competition arrangements of the two powers will
be extended to trade in value added services
between them.

ASTA PACIFIC ECONOMIC COOPERATION INITIATIVE

The most ambitious multilateral Asian-Pacific
IVANS forum is the Asia Pacific Economic
Cooperation (APEC) initiative created in 1990 to
foster economic cooperation, trade and invest-
ment in this area of the world. Its fifteen
member states have organized their consultations
into ten working groups, one of which is
addressing telecommunications issues. These
issues include gathering data of the regulatory
processes and policymaking among APEC members,

L



rules regarding foreign investment in telecom-
munications infrastructure (such as IVANS
facilities), technical standards setting pro-
cesses, teleports, electronic data interexchange
in the region, and telecommunications training
for telecommunications operators and users.

The goal of all the working groups is to identi-
fy the region's common interests and present
them at the GATT talks, to promote policymaking
consistency among APEC members, to create
specific programs of economic cooperation, and
to support private business interests in a
growing free market area in the Asian-Pacific
region.

Combining the general goals of APEC with its
ambitious telecommunications working group
agenda could likely lead to a virtual
deregulation of the IVANS marketplace during
the next three to five years. The work of all
APEC working groups will become of even greater
importance if the present GATT negotiations
should collapse. This situation will place
even greater responsibility on regional multi-
lateral talks to address pressing economic and
trade issues.

NORTH AMERICA FREE TRADE AGREEMENT

The most advanced multilateral negotiations in
an Asian-Pacific forum are at the curreat NAFTA
talks, and especially at its separate working
group on telecommunications. These negotiations
are advanced both because of the extensive
involvement of users in the talks via their
respective governments, and in the proposals
for more liberalized trade in value added
network services. These proposals for trade
among Canada, the United States and Mexico
recommend national treatment and nondiscrimin-
atory use of the PSTN for foreign owned value
added networks by 1994, although packet
switching and managed network services will not
become competitive in Mexico until 1996.

Intracorporate networks on a non-commercial
shared use basis is permitted, but not resale
of services.

Standards issues related to enhanced serviccu
equipment are also resolved.

Competition in international value added
network services at a more basic level
(protocol conversion and electronic mafl, for
instance) would become competitive immediately,
but the more complex and profitable manayed
networks services and resale would be put off
almost until Telefonos de Mexico exhausted its
reserved monopoly voice services in 1997.

Basic services are not included in the NAFTA
proposals, although American users and even many
carriers were In favor of including them.
Resistance to full reciprocity (even with an
extension of its voice monopoly te 1997 for
Telefonos de Mexico) by both Mexico and Canada
has restricted liberaiization to trade in value
added network services for the time being.

If NAFTA can survive governmental approval
processes in the three member states in 1993,
then the largest competitive marketplace in the
world in basic value added network services will
have been created.

CONCLUSIONS

Recent trends in international value added
network service agreements have been positive
in both bilateral and multilateral fora.
Approval of the NAFTA proposals, which appear
likely, will make it easier for APEC negotia-
tions, which are at an earlier stage, and
involve more governments, to move forward. The
multiple successes of bilateral agreements,
although some of these are more liberal than
others, presents another alternative line of
approach if multilateral agreements cannot be
reached, or are muted due to domestic political
pressures.

Many challenges still exist, however, both in
opening up closed IVANS marketplaces, and in
creating still more liberalized regimes for
advanced value added network services where
limited or moderate advances have already been
made.
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1. ABSTRACT

Telgcommuting - the practice of having employees
working at home or elsewhere away from the traditional
office - has become more popular in many Western

countries.

of factors (technical,

The authors contend that a combination
cultural, and economic)

today make telecommuting increasingly attractive
for many Asian countries.
telecommuting throughout asia depends on the
willingness of private-sector employers to adopt
this innovation, along with the need for a proper
government policy framework.

2. INTRODUCTION

The Asian region is full of contrasts.
Developing countries next to fully
developed ones; highly skilled
workforces next to barely literate
ones; highly advanced communications
networks next to ones that barely
exist. It is in this region of
contrasts that we offer the idea that
telecommuting is a work method whose
time has come.

"Telecommuting* (also known as
"telework"”) refers to the practice of
having employees do some or all of
their work away from the traditional
office setting. They may work at
home, in so-called satellite or
neighborhood offices, or even across
national borders in so-called offshore
offices. Whatever form it takes, we
believe that telecommuting is, in fact,
fully appropriate for many Asian
countries as they continue to develop
their businesses, government
operations, and telecommunications.

Since the age of the 1Industrial
Revolution, we have been refining the
process of bringing the workers to the
workplace. This has led to tremendous
economies of scale in some cases, and
very complex problems in others.
Telecommuting, conversely, assumes that
we will bring the work to the vorkers
(or at least some of them). This has
significant implications for issues as
diverse as labor force utilization,
regional and rural economic development,
urban transportation management,
business profitability, and the
operating efficiencies of public (and
private) sector organizations.
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The future growth of

In this paper we will briefly survey
the telecommuting situation around the
world and then move on to tne special
case of Asia. We will next discuss
the potential advantages of being in
the position of a late adopter of this
method, and then cover the variety of
remote work 1locations that are
available. We conclude with a review
of policy development options that
exist, and their implications for
government agencies from local to
international levels.

We approach this paper with three
fundamental beliefs:

1. Most, if not all), knowledge-based
work is virtually lccation-independent,
and much of it is time-independent.
This means we can do mcst office work
at any place or any time.

2. Telecommuting is a proven management
method with demonstrable success, not
an uncertain experimental concept.

3. There are significant public poli~y
issues surrounding *elecommuting that,
to date, have not been adeguately
addressed in most cc.atries where the
concept is in use. This is an oversight
that needs to be addressed in Asia
(and elsewhere) in order to fully take
advantage of telecommuting.

3. TELECOMMUTING DEFINITIONS

In this paper we will be discussing
three forms of telecommuting; these
will be more fully explained in section
6. The basic element of telecommuting
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is the decentralization of the
traditional head office as we know it.
while the head office will (and should)
continue to exist, we will see three
other work locations become more common:

A. HOME-BASED TELECOMMUTING: This is
for office workers who will spend
several days a week on a routine basis
working at home. The time will range
from a minimum of one day to four
days, and only rarely will the person
work at home a full five days a week.
This does not include the occasional
day spent at home to do paperwork; we
are concentrating on the regular,
voutine substitution of home time for
office time.

B. SATELLITE OFFICES: These are hybrids
between the traditional head office
and the work-at-home situation.
Typically these are for small numbers
of workers (10-50) and are located in
or near suburban areas. Their advantage
is to reduce commuting times and to
help attract workers who cannot or
will not work full-time in the downtown
head office. In some cases these
satellite offices could be quite a
distance from the metropolitan area;
these rural work centers offer distinct
advantages to be discussed later.

C. OFFSHORE OFFICES: This most extreme
form of telecommuting exists where
access to advanced telecommunications
capabilities and/or lower-cost labor
makes it desirable to set up an office
at a considerable distance from the
head office - sometimes halfway around
the world. Most of today's offshore
office work is for lower-level tasks
such as forms processing or data entry,
but an increasing amount involves high-
level computer programming skills.

wWhat 1s common to these definitions is
the idea of decentralizing the office
as we know 1it. As the next section
will show, telecommuting is often
associated with work at home but that
is far from the only form it can take.

4. SURVEY OF TELECOMMUTING AROUND
THE WORLD

Examples of telecommuting activity in
various countries include:

A. UNITED STATES: Telecommuting 1is
becoming rather well established, mostly
in home-based work, with growing
interest in satellite offices and rural
work centers. Current estimates suggest
that at 1least one million salaried
workers telecommute on a regular basis.
Among the main reasons for this interest
are business pressures (need to improve

recruiting or retention, need to
increase productivity), worker
preferences for more flexibility, and
the use of telecommuting as one method
to help reduce traffic congestion and
air pollution.

B. JAPAN: Most telecommuting has been
done at satellite offices, with almost
two dozen such offices having been
piloted or established in the last
five years. There is growing interest
in satellite sites as one answer to
the difficult problems of population
concentration in the metropolitan Tokyo
area. Also, some employers are starting
to look at satellite offices located
far from Tokyo to help attract and
retain gqualified engineers and other
professionals who want to leave Tokyo
in favor of their home towns.

Home work in Japan has been limited by
the small size of many Japanese homes
and apartments, although there is some
interest growing in this kind of
telecommuting particularly for married
women: who want to re-enter the workforce
because of the current labor shortage.

C. EUROPE: Telecommuting has been
studied and/or used in countries such
as England, Sweden, Ireland, Italy,
Germany, the Netherlands, and Finland.
Most of this is the work-at-home variety,
though there has been considerable
interest recently in satellite offices
and rural work centers because cf
their economic development potential.

D. NEW ZEALAND AND AUSTRALIA: Modest
interest has been developing in this
region, though most of the work done
at home has been »f the self-employment
variety. Interest has been growing
recently based on several conferences
held to brief the business community,
and wvarious government agencies are
examining possible policy initiatives.
In addition to these countries, interest
in and/or use of telecommuting is
developing 1in Canada, Arg¢entina,
Singapore, Spain, Belgium, and Norway,
to mention a few. It should be clear
from this pattern that telecommuting
is no longer an experimental or
speculative idea; it has leen proven
to work and to create good results for
telecommuters and their employers. In
later sections we will suggest some
reasons for likely growth in Asia.

5. TELECOMMUTING:
PHENOMENON IN ASIA

A DIFFBRENT

Telecommuting will take different form
in each of the nations of the Pacific
Rim. In the more "western" Pacific
Rim nations (Australia and New Zealand),
patterns of adoption are likely to be
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similar to those of the U.S. and
Canada. Most other Asian nations are
likely, however, to have unique adcption
patterns, which may be somewhat
unrecognizable to western observers,
and will introduce new variations on
the forn that could not have taken
place in the west.

Here 1is a review of five of the
factors that will help determine what
form telecommuting takes around the
Pacific Rim:

5.1, Housing Conditions

Housing conditions in the Pacific Rim
nations will influence the form that
telecommuting takes. Australian and
New Zealand homes are the closest to
the American suburban model, often
with extra room for such activity as
telecommuting. Singapore's housing,
whiile quite dense in terms of units
per acre, also has relatively high
square foot area per person. Japan
presents the other extreme, with highly
crowded housing in metropolitan areas
that very seldom is appropriate for
*work at home" telecommuting.

5.2. Telephone Availability

A wide gap separates the telephone
*haves" from the "have nots" in Asia
and the Pacific Rim. Recent statistics
illustrate the wide range of variation:

Nation Phones per 100 Population
Australia 55
China 1
Hong Kong 41
Indonesia 1
Japan 54
Malaysia 8
New Zealand 64
Philippines 1
Singapore 41
South Korea 17
Taiwan 30
Thailand 2

One must look more closely at these
statistics, to learn more about possible
implications for telecommuting. For
example, telephones in Thailand are
predominantly in businesses, rather
than homes. Street corner and village
phones often suffice for the residential
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customer. This suggests that adoption
of telecommuting will take the form of
business center to satellite center,
rather than *"work at home.*

In Singapore, on the other hand, phone
installations in the home are
commonplace, and the government is
encouraging wide use of the *Teleview"
home information service. Here, “work
at home,* in combination with satellite
center applications, could appear.
Finally, in Hong Kong, many of the

telephones in use are mobile phones,
used by owners of small businesses to
eliminate the need for a fixed office
and permanent receptionist. Here,
mobile phone use takes place on foot,
in a highly urban setting, rather than
in cars and on freeways.

5.3. Cultural Factors

In this paper, we can only begin to
outline some of the cultural factors
that will influence adoption of
telecommuting. In Japan, the need for
face to face contact between employees
is recognized as an important feature
of business style. This may limit
adoption of telecommuting there,
although work is currently underway on
videoconferencing software that can
accurately communicate facial
expressions! In Singapore, cultural
issues may help to encourage "work at
home" telecommuting. Wwhile the nation
seeks to educate both me. and women,
and to use their talents to the fullest,
it also recognizes and encourages the
involvement of women in child-rearing.
5.4. Settlement Patterns

Land use planning concerns will shape
the character of telecommuting
throughout Asia - and in a number of
different directions. Japan, Singapore
and Taiwan all seek to decentralize
population and employment from congested
urban centers, and have serious plans
for creating dispersed work centers,
which could be test-beds for satellite
center telecommuting exXperiments.
Indonesia, a nation of over 13,000
islands, stretching over 3000 miles,
has faced the challenge of educating a
dispersed population. The next challenge
is to provide employment to this
dispersed population, rather than bear
the costs of too-rapid urban growth in
a few centers. Telecommuting - dispersed
office work - could provide part of
the answer. Other nations, 1like
Thailand and Malaysia, are now trying
to cope with the effects of congestion

in their major cities. Telecommuting
solutions there - at least for
metropolitan areas - are likely to be
somewhat similar to the southern

California model.

10,
Lk
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5.5. Government Policies

A number of different types of government
policies can influence the level and
character of telecommuting. In most
Pacific Rim nations, the policy
environment is one of cross-currents,
with some policies favoring
telecommuting, cthers working against
it. Effects are not always clear, and
consequences are not always intended.
This list of some of the more significant
policies will help to clarify this:

bPolicies favoring improved telephone
service:

Most, perhaps all, nations, have now
recognized the important connection
between the quality of
telecommunications infrastructure and
national economic strength.

Policies favoring training for
information age employment:

Some nations have recognized the
importai.ce, also, of having highly
skilled employees available to utilize
the telecommunications infrastructure.
Singapore, with its comprehensive
programs geared to making the nation
the "intelligent island,* and India,
with its wvast reservoir »f trained
software engineers and technicians,
are two examples.

bPoiicies favoring employment that
generates positive foreign exchange:

These policies, however, have been
more often implemented by sending
nationals abroad (e.g., Philippine,
Thai and Korean nationals to the Middle
East) than by seeking to bring
international work in to the workers
in their home country.

Policies favor.ng decentralization of
population and employment :

Where these are combined with
commitments to provide public facilities
and services at dispersed locations,
they help to create conditions in
which telecommuting can flourish.

There are, however, other government
policies (such as those in Malaysia
and Thailand encouraging purchase of

locally-produced automobiles), that,
while generating home country
employment, seem to be creating

conditions of congestion similar to
those faced in U.S. urban centers.
These policies could unwittingly undo
the developing efforts to encourage
telecommuting in these same locales.
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6. THE ADVANTAGES OF BEING A
LATE ADOPTER OF TELECOMMUTING

With the exception of the developing
usage of satellite offices in Japan,
and the role of various Asian countries
as providers of offshore office work
for clients in other 1locales,
telecommuting has not taken hold in
the regicn very well, relative to its
potential as noted above. We believe
this is actually an advantage of sorts;
this may be one case where being later
is better, for the following reasons:

A. LEARNING FROM OTHERS' SUCCESSES -
There has been a very good and continuing
record of success in telecommuting
applications, and a good deal of
information about these programs is
publicly available. Even though
telecommuting is not necessarily a
complicated process to implement, there
is no need for newcomers to telecommuting
to *"re-invent" all of the policies and
methods. For example, employers of
telecommuters have developed selection
and training methodologies that have
been tested and applied in other nations.

This means that the payoff from
telecommuting can come more quickly to
companies and nations just entering
the telecommuting marketplace. This
may be an important concern for the
growing number of nations that are
concerned about the foreign exchange
effects of telecommuting. Experience
in some Caribbean nations has shown
that skill level of telecommuters, and
hence pay level, can be gradually
upgraded over time, thus increasing
positive foreign exchange impact to
the employing nation.

B. LEARNING FROM OTHERS' MISTAKES -
Similarly, there is no need to repeat
the mistakes made by others. The
ratio of success to failure in the
last ten years has changed dramatically,
with failures dropping to a very low
level. However, mistakes were (and
still are being) made, and almost all
of them can easily be avoided.

C. USING NEWER TECHNOLOGY - When
telecommuting got its start in the
late 1970's, the personal computer was
just being developed, fax machines
were still relatively rare, ISDN was a
dream, satellite downlinks for data
transmission were not common, and fiber
optics was not available. Modem speeds
were slower and modem transmissions
sometimes yielded uncertain results,
and applications software was anything
but user-friendly.
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Communications and network technologies
have been improved so that,
telecommuting applications can be more
easily custom-tailored to a nation's
or region's unique needs. The
connectivity frustrations of even four
or five years ago were far greater
than they are today. Today, we have
no lack of technology, and the prices
for that technology continue to drop.
These factors work in favor of countries
looking to implement telecommuting.

D. NOT BEING SEEN AS AN EXPERIMENTER -
Sometimes there is a certain excitement
about being among the first to use a
new technology or new work method.
In many cases, though,others do not
look kindly upon those pioneers. It
is often a struggle to justify the new
method, and there is a kind of punishment
for being at the leading edge. Now
that telecommuting is widely used
(though still not fully accepted),
this is much less often a problem. 1In
fact, those who adopt a new method
once it has been proven (but before it
is no longer considered an innovation)
are often applauded for having the
wisdom to take advantage of a new but
proven method.

E. TELECOM EXPERIENCES - Last, the
later-adopting Asian nations can derive
benefit from the experience of western
telecoms companies, such as America's
"Baby Bells" and the UK's British
Telecom, each of which have moved well
along the learning curve with
telecommuting experiments.

For these reasons, we believe that
many Asian countries where telecommuting
can be used will actually benefit from
being later to adopt this work method.

7.ASIAN TELECOMMUTING:
A MULTILEVEL PHEINOMENON

Asian/Pacific Rim telecommuting will
likely be implemented at three levels,
simultaneously:

* within major metropolitan areas;

* within a nation, between urban and
rural areas, or between geographically
dispersed settlements; and

* internationally, in the form of what
is often referred to as "offshore
office work."

It is this third form of telecommuting
(the gradual emergence of the "global
office" to parallel the “global
factory") that holds some of the greatest
promise and excitement for innovative

new forms of telecommuting. The example
of India‘s software writers provides a
glimpse of this possible future. 1India
now graduates over 400,000 software
engineers annually, the largest number
of any nation in the English-speaking
world. Many of these engineers work
in India, in cities such as Bangalore,
for Aamerican, British - and if present
marketing efforts bear fruit, Japanese
firms - producing software code that
is *“shipped* by satellite to its
destination.

The importance of this group of
telecommuters can be seen when it is
recognized that these are some of the
10% of India's employees who generate
over 40% of the nation's foreign exchange
earnings. This experience can, and
likely will, be duplicated in other
nations in the years ahead. For example,
it 1is reported that the producers of
the American legal research database
"Lexis" now does approximately one-third
of its data entry operations overseas,
with major operations in such Asian
nations as South Korea, the People's
Republic of China, and the Philippines.

At the other end of the spectrum,
nations have recognized the kinds of
benefits that can be derived from
status as an "international financial
center.* Singapore's national programs
of infrastructure development,
training, and targeted encouragement
of the location of appropriate
international firms is one of the best
current examples. Australia is now
mounting a national effort to emulate
Singapore in this regard. Other nations
will follow, in this new form of high
stakes, high technology, naticnal
economic development.

Telecommuting offers the possibility
for Asian countries to further develop

their role as global economic forces
in financial services and other service-
sector businesses, just as they have
done in the manufacturing sector.
Sophisticated knowledge-based work that
can be done via telecommuting is truly
location-independent; customers around
the world can benefit from increasingly
high education levels and improved
telecommunications infrastructure in
Asian countries.

Perhaps the most fascinating aspect of
the Asian telecommunications and
telecommuting environment is the speed
at which change is taking place.
Statistics on telephone availability,
such as those cited above, can be
rendered obsolete in just a few years.
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Witness, for example, the South Korean
experience. The nation had less than
t.o million phones in 1980. By 1991,
the total had increased to 15 million,
or approximately one for every three
persons. Other Asian nations such as
Thailand, Malaysia, and Indonesia are
now prepared to invest in similar
“leaps forward* in capacity.

Every bit as important as the sheer
number of phones to be added is the
way they will be added - in a fluid,
free-form manner - cellular, mobile,
as well as fixed lines. This influences
both speed of installation and manner
of use. Mobile phones have become
popular in some nations because they
permit users to bypass the long queues
for standard service. And if the
location of the phone is fluid, then
the forms of use of the phone are less
likely to be bound by the 0ld forms of
*office" and traditional work locations.

8. POLICY DEVELOPMENT OPTIONS

We believe there are some unique
opportunities in Asia to stimulate
telecommuting. This is a case where
public policy can encourage private-
sector initiatives, as opposed to
seeking large publicly-funded projects.

Since Asian telecommuting will be a
multilevel phenomenon - local, national
and international - it seems appropriate
that policies that guide its
implementation 1likewise be multi-
tiered. The role of city and
metropolitan governments, and national
governments, is relatively clear; the
role of multinational and international
institutions is, perhaps, less clear.

The rationale for encouraging public-
sector involvement is that telecommuting
is a very cost-effective way to help
achieve goals common to many Asian
countries, These include balanced
economic development in rural and urban
areas (to avoid over-concentration in
central city areas), improved use of
educated but underemployed workforces,
and management of traffic and related
air quality problems.

Here are some suvggestions for policy
initiatives, based on what we have

seen (or seen the need for) in other
countries:

A. LINK TAX INCENTIVES TO EMPLOYER
TRIP REDUCTION - The quid pro quo for
employer use of telecommuting to reduce
commuter traffic could be some form of
tax incentive. 1In some locales (such
as singapore), there are already rules
limiting center-city vehicle travel
during peak hours. Telecommuting could
go even further toward this objective,
and is the only trip-reduction method
that directly benefits employers.

B. PROVIDE “SEED MONEY" TO ESTABLISH
SATELLITE OFFICES - Unless downtoyn
office space is at a premium, there ic
a disincentive to setting up a satellite
office; it is less expensive to stay
downtown (and take advantage of low
lease costs) than it is to relocate
workers to a satellite office in an
area where lease costs are higher.
One way to counteract this problem is
for government to help underwrite the
cost of setting up a satellite office,
perhaps by making up the difference
between the going rate for downtown
space and the cost of new satellite
office space.

C. PROVIDE AN *EDUCATION INVESTMENT
RECOVERY REBATE* - In countries with
high levels of state-supported higher
education, it is a tragic waste of
resources for university graduates to
remain unemployed because they are
unable to work in a traditional downtown
office. As the economies in many
Asian countries continue to develop,
there could be a rebate (in the form
of a tax credit) to employers who
hire graduates who are not employed
and have not been in the labor market
for the previous two years.

In particular, we are thinking about
women who left the workforce to start
families but would like to return to
work if they could find some kind of
flexible work arrangement (such as
telecommuting), or retirees who are
still willing and able to work but now
want to restrict their work hours or
work locations. Employers who hire
these or similar workers via
telecommuting would be helping the
country get a better return on its
educational investment ~ and could be
rewarded for doing so by having a
portion of salaries paid to these
workers reimbursed by the government.

9. THE ROLE OF
INSTITUTIONS

INTERNATIONAL

It has been noted that more money wili
be invested around the wor'd in
telecommunications infrastructure in
the next five years than has been made
in all the years since the invention
of the telephone in 1876. Much of
that investment will be made in Asia,
where available resources combine with
rapidly growing economies and national
recognition of the importance of the
telecommunications sector.

The large, long-term shift that will
result from this massive investment is
the transition of much of the labor
force of Asia and the Pacific Rim
nations from extractive and
manufacturing work, to information work.
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This will be a major shift, since
office work is now a relatively small
percentage of total employment for
most Asian nations. If the transition
can be achieved smoothly, positive
effects will result in the form of
economic growth, efficient resource
use, and limited pollution and other
negative environmental impacts.

It would seem, therefore, that such
institutions as the Asian Development
Bank, the Worid Bank, the Japanese
foreign assistance agencies, and those
United Nations agencies concerned with
employment and resource use, should
play an active role in ensuring the
most effective employment impacts of
the major telecommunications
investments that will change the face
of Asia during the next few years.

Once again, let us state that we are
not calling for large-scale government
investments for this purpose. Small
"seed money" grants should be
sufficient, especially whern provided
with the condition that matching funds
from the private sector be secured
before the funding is released.

I. CONCLUSION

It was not very long ago that the
Asian

countries were, with few
exceptions, perceived as .eing
technologically inferior and

underdeveloped. This perception was
especially strong when it applied to
telecommunications infrastructure. In
the eyes of some Western observers,
this one feature alone could have been
enough to prevent these countries from
ever taking their place as thriving
global economies.

Today, we know that these perceptions
were incorrect. The level of investment
in telecommunications throughout Asia
has been and will be significant,
often allowing these countries to bypass
entire generations of technology that
were the norm in the West. One of the
benefits of this is the increasing
suitability of the region for varicus
forms of telecommuting activity.

We believe that telecommuting represents
a true "win-win-win" concept for Asia.
First, the employers will win becausc
it will give them better access %o
talented workers and help reduce
operating costs. Second, the workers
themselves will win because
telecommuting will help them avoid the
costs and aggravation of the daily
commute, and also help them more fully
utilize their skills. Third, the
countries as a whole will win because
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telecommuting will help them achieve
their economic development goals without
having to endure (or by being able to
reduce) some of the problems that
typically accompany this growth, e.g.,
traffic gridlock, air pollution, and
labor market imbalances.

As is true in the West, the Asian
community will not soon see a day when
everyone will be working at home in
their blue jeans, kimonos, or saris.
The office as we know it will continue
to exist for most of the workforce.
However, there will be a growing role
for .elecommuting - assuming the right
mix of public policy guidance and
support and private sector initiative.
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In Southeast Asia,

France

as in other parts of the world, new

competition is giving more choices to telecoms users wanting to

set up corporate networks.

PTTs in established business centers

like Hong Kong and Singapore are cutting tariffs and upgrading
their networks. Telecommunication services are also improving

elsewhere in Southeast Asia,

Indonesia, Malaysia,

With economies booming across Southeast
Asia, carriers are moving fast to
improve their telecommunications
networks. Eager to lure more foreign
investors to the region, PTTs in
established business centers like Hong
Kong and Singapore are cutting tariffs
and upgrading their networks. Telecommu-
nications services also are improving
elsewhere in Southeast Asia, albeit at a
much slower pace, as new service
providers appear in Indonesia, Malaysia,
the Philippines, and Thailand.

As in other parts of the world, new
competition is giving network managers
more choices. In Southeast Asia, the
competition comes from two directions:
First, service providers in Hong Kong
and Singapore are aggressively battling
each other for the business of
multinational corporations looking to
build hubs for their regional networks.
Both providers have scored some
victories as growing numbers of
American, European, and Japanese
corporations abandon previous policies
of leasing lines direct from their
homeland to each individual country and
develop regional networks hubbed out of
Hong Kong, Singapore, or both.

Second, competition is starting to
emerge in the provision of services in
Southeast Asia's developing countries.
Modernization plans for existing
terrestrial networks are making it
easier to get tail circuits from
international gateways to ~ustomey
sites. At the same time, alternative
service formats such as privately
operated satellite services are finding
a foothold.

Throughout the region, governments are
recognizing that good telecommunications
services go hand in hand with other
incentives to encourage foreig:
investment, such as the creation of tax-
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as new service providers appear in
the Philippines,

and Thailand.

free zones for manufacturing facilities.
As a result, multinational corporations
are flocking to Southeast Asia and
telecommunications spending is set to
grow at a compound annual rate of 20
percent in the next five years,
according to a recent study by Northern
Business Information/Datapro (New vork),
a McGraw-Hill market research
consultancy.

The spending forecasts for Southeast
Asia also are reflected in major
modernization programs by PTTs. By 1995,
the vast majority of the region's lines
will be digital. 1In Hong Kong,
Singapore, and Thailand, digital lines
will make up more than 90 percent of the
total.

In addition, private operators are
developing new services throughout
Southeast Asia, and multinational
companies and operators of international
value-added networks {VANs) are making
significant investments in private
networks.

Motorola Inc. (Schaumburg, Ill.), for
example, is beefing up its entire Asia-
Pacific network, in step with its plans
to increase manufacturing and design
activity in the region. "we're getting
away from just supporting business
communications over the network," says
Lucien Wang, Motorola's director for
corporate communications systems in the
Asia-Pacific region. "We want to provide
more cormunications to our manufacturang
and en¢ineering community." By 1996,
Motorola expects to have five T1 (1.544-
Mbit/s} links connecting Hong Kong,
Singapore, Tokyo, and Phoenix, Ariz..
plus one between Singapore and Western
Europe. The rest of the Asian network
will be served by 64- or 256~-kbit/s
links.

Similarly, international VAN operator
Infonet Inc. (E1 Segundo, calif.) has
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built a fully meshed network that
directly links points of presence in
Hong Kong, Singapore, and the
Philippines. In addition, customers can
access Infonet via gateways in China
Indonesia, Macao, Malaysia, and '
Thailand. "What we've got in Europe,
we've also got in southeast Asia," says
Jose Collazo, Infonet's president and
chairman.

Motorola's development of 1ts network
illustrates the trend toward hubbing
private networks within Southeast Asia.
Until two years ago, communications
lines between the company's sites in,
say, Hong Kong and the Philippines were
routed via a Motorola hub in the U.S.
Today, Motorola's Asian sites are linked
via one of two hubs--one in Hong Kong
for traffic to northern Asia and the
other in Singapore for southern Asia.
"In most of the countries, [a leased
line to] the U.S. is in the same pricing
zone as any other Asian location," says
wang. "For example, Hong Kong to
Singapore is the same price as Hong Kong
to the U.S., or Hong Kong to Malaysia."
Thus, it's less expensive to rent a
single line between Hong Kong and
Malaysia, because traffic routed via the
U.S. takes up capacity in two leased
lines--one from Hong Kong to the U.S.
and another fiom the U.S. to Malaysia.
Hong Kong vs. Singapore

Singapore's efforts to rival Hong Kong
as the region's leading business center
include the provision of telecommunica-
tions--and fierce battles over hubbing
corporate networks are already being
fought between the British colony's main
public network operator, Hongkong
Telecommunications Ltd. (Hongkong
Telecom), and Singapore Telecom.

The competition covers a wide range of
issues, including general ones such as
government incentives for foreign
investors and the potential for
political instability in Hong Kong,
which is scheduled for return to Chinese
rule in 1997. Despite assurances from
the Chinese government that Hong Kong
will continue to exist as a free
econcmic zone for at lzast 50 years
after that, investors and many Hong
Kongers remain wary.

Because of these issues, a number of
major private network Operatogs are
expanding their presence in Singapore.
One of them 1is Societe de Telecommunica-
tions Aeronautiques (SITA, Pari;),.which
operates a global network for airlines.
SITA inaugurated its third-largest .
ccmmunications center in Singapore in
N>vember, citing favorable investment
terms as one reason for its locatloq.
Two oparators of financial informat.ion
services, Telerate Systems Inc. (New
York) and Reuters PLC (Lcndon), already
have shifted Hong Keny operations to
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Singapore. "The prospect of changes 1n
1997 is what made us start thinking
about relocating, and then fingapore
offered such strong economic incentives
that it became cost-effective to move,"
says Richard Lim, network manager for
Telerate Asia Pacific Pte. Ltd.
(Singapore), a financial services
provider.

Spreading The Wealth

Other users are putting their eggs in
two baskets to spread their risks and
play Hong Kong and Singapore operators
against each cther. General Electric
Information Services Inc. (GEIS,
Rockville, Md.) maintains its main
regional hub in Hong Kong but is beefing
up its Singapore operations. "More and
more operational headquarters of
companies are moving from Hong Kong to
Singapore," says M.Y. Yeow, GEIS country
manager in Singapore. "Once the
decision-making people such as the
chairman and officers are here, the
communications hub usually is not far
behind. "

Another company sharing its business
between Hongkong Telecom and Singapore
Telecom is the Hongkong and shanghai
Banking Corp. (Hong Kong). Indeed, the
bank is keeping score on key telecommu-
nications issues, such as availability,
reliability, and cost of services. The
bank also is rating the two carriers on
their readiness to solve customers’
problems and respond to changes in the
regulatory environment.

Motorola's records on circuit delivery
indicate both Hongkong Telecom and
Singapore Telecom are slow in delivering
leased lines, but the delays are not as
severe as in many European countries.
Timing for delivery of circuits is on
par with Japan and better than
Australia--where it takes about four
months to get a circuit, according to
Motorola's wang.

In terms of tariffs, the battle between
the Hong Kong and Singapore carriers to
attract corporate customers has led to
an average reduction of more than 20
percent in leased-line rates between
1988 and 1991.

Hongkong Telecom also cuts better deals
than singaporz Telecom. "Hong Kong is
very competitive in tariffs," says Wang.
Still Hongkong Telecom's tariffing
sciteme could be improved, according to
the Hong Kong Telecommunications Users
Group. Late last year, tiie group filed a
formal complilaint with Hong Kong's
telecom authority, the Hong Kong General
rost COffice, abcut the operator's
proposed tariffs. Hongkong Telecom says
its pricing scheme will bring a 20
perc2nt decreese in the cost of regional
connections for digital leased lines
sperating at 64 kbit/s to 2 Mbit/s.
However, the highly complex schame

voon -
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offers discounts to new customers at the
expense of present-day ones, according
to Tim Cureton, chairman of the users'
group. "The net effect of the tariff
decrease is that communications costs
will increase by 11 percent," says
Cureton, who also is manager of group
telecommunications for the Hongkong and
Shanghai Banking Corp.

The new tariffs also penalize users who
want to retain analog circuits by
charging up to four times more for them
than for digital circuits. "There's been
tremendous invastment in digital
technology and hence oversupply in that
aspect," says Motorola's Wang. The
outcome of the users® group's complaint
is =st£ill pending.

Hongkong Telecom also has an edge over
Singapore Telecom in terms of the number
of outages, although the duration of
outages in Singapore is much shorter,
according to records kept by Hongkong
and Shanghai Banking Corp. Although
users never are happy with anything less
than 100 percent availability of leased
lines, both carriers' records compare
favorably with the achievements of many
European PTTs.

Corporate users also give Hongkong
Telecom a much better rating than
Singapore Telecom for meeting customer
requirements. "Hongkong Telecom is
generally very flexible because doing
deals is part of the Hong Kong culture,”
says Cureton. The attitude of Singapore
Telecom, on the other hand, is in tune
with the island nation's highly
disciplined environment, in which laws
prohibit gum chewing, among other
things. "Singapore Telecom's reaction to
customers is often paternalistic," says
cureton. "What they offer is technically
very good, but they offer what they want
to offer."”

This opinion is echoed by Telerate's
Lim, who also is interim chairman of the
singapore Telecommunications User Group
(STUG). Lim wishes Singapore Telecom
would offer several levels of service
for leased lines.

"yarious users have different service
requirements," says Lim. "Some can
afford downtime. Others can't and would
be willing to pay a premium for a higher
level of service quality and maintenance
on international links. But that option
is not available yet."

Cureton says Hongkong Telecom signed a
quality-of-service agreement with his
bank, but a request for a similar
agreement with Singapore Teleccm was
ignored.

In addition to the political uncertainty
surrounding Hong Kong's return to
chines= rule in 1997, the British coloay
faces an unstable regulatory situation.
Yongkong Telecom's franchise to proyide
domestic services expires in 1995; 1its
international franchise runs out in
2006. The government is reviewing the

regulatory envircnment, ard is
reportedly consideraing veariosis schemes
to introduce more ompetition. But no
decision has been made yet about further
market openings, and, a: Hongkong and
Sshanghai Banking Corp.'s Cureton pucs
it, "the whole place ic in a state of
uncertaxnty: competition or no
competition?" Pending the announcement
of the government's telecom policy, Hong
Kong users are paying the pracs of
uncertainty: "Hongkong Telecom wou't
invest in or intrcduce new services,"
says Cureton.

In Singapore, the government has
published a draft law proposing the
privatization of Singapore Telecom., and
shares may be traded by year's end. But
this corporate revamping will have
little, if any, impact on users since
Singapore Telecom will retain its
monopoly over everything except VANs and
terminal equipment. Moreover, the VAN
market in Singapore effectively has been
cornered by Singapore Network Services
Pte. Ltd.

While retaining its monopoly, Singapore
Telecom is investing heavily in future
services. This includes an outlay of
$250 million over the next three years
for undersea optical fiber cables
linking Singapore to the rest of the
industrialized world. Other examples of
new investments include Singapore
Telecom's virtual private network and an
ISDN service, both of which are being
attached to foreign networks for
international coverage.

Elsewhere, Many Needs

For all their technological might, there
is one regional issue that sophisticated
network operators in Hong XKong and
Singapore can't solve: the dismal state
of telecommunications in Thailand,
Indonesia, the Philippines, and to a
lesser degree, Malaysia. The bottom line
for users is that while circuits are
readily available for international
gateways in the region, it is still a
problem to go "the last mile" to build
domestic networks in these countries.
Most nations in the region still are
struggling to provide basic voice and
data services over inadequate domestic
networks. These countries are still a
long way from fulfilling the growing
demand for reliable data communication=<
but they are trying. The Asian
Development Bank (ADB, Manila), an
international organization that -offers
low-interest loans to developing Asian
countries for infrastructure projects,
has lent $600 million for telecommunica-
tions ventures since 1966, and it is
approving more and more telecommunica-
tions loans, according to ADB senior
economist Bruce Murray.
Malaysia 1s probably the best
to supply users with domestic
lines. Its telecom network is

positioned
leased
more
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developed than those of its neighbors,
with more pheones per customer and more
available leased lines.

Furthermore, the Malaysian government
launched an agressive economic
development program last year that will
further enhance the telecom
infrastructure. The country's operator,
syarikat Telekom Malaysia Bhd (STM,
Kuala Lumpur)--which was privatized in
1987 but remains under the purview of
the government--was awarded a five-year
(1991-95) budget to upgrade its
infrastructure. Projects include
expansion of STM's four main data
offerings: Datel, for low-rate links
sver the public telephone network;
Maypac. the packet-switched X.25 data
network; Maycis, the circuit-switched
service; and Telemail, an X.400
electronic-messaging service. STM is
also in the process of developing ISDN
services, which are scheduled to be
commercially available next year in the
capital city of Kuala Lumpur.

Next on the performance list is
Thailand, where an estimated 1.2 million
people and businesses are waiting for
phone lines. All domestic service is
controlled by the Telephone Organization
of Thailand (TOT, Bangkok), which has
undertaken several network expansion
projects, some of which will be handled
by private entities with foreign
partners. For example, Nynex Network
Systems Co. (White Plains, N.Y.)} has a
10 percent stake in a project with
Telcomasia Corp. Ltd. (Bangkok) to build
and operate a 2-million-line digital
network in Bangkok.

These projects are aimed at fulfilling
basic telephone needs, not at providing
sophisticated corporate data services.
Indonesia, which one telecommunications
manager characterized as "a last-mile
nightmare, particularly in Jakarta,"
also is seeking foreign help to upgrade
its network. The country's domestic,
not-for-profit telecom operator,
Perumtel (Jakarta), has defined a five-
year (1993-1998) plan to add 5 million
lines to its network. The Indonesian
government is allowing foreign
participation in the project, but only
for the building phase, not for
ownership or cperation of the network.
Nevertheless, a number of foreign
operators--including U.S. regional Bell
operating companies (RBOCs)} and PTTs
from Western Europe and elsewhere in
Asia--reportedly have expressed interest
in the project.

As for the Philippines, the country may
enjoy the fastest-growing telecommunica-
tions networks in Southeast Asia over
the next few years. Because the
country's public tervestrial network has
been so inadequate for so long, users
needing veliable domestic communications
have long employed creative solutions in
setting up private retworks. Cne of the
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country's largest food and beverage
conglomerates--San Miguel Corp.
(Manila), which has numerous
manufacturing plar<s, distributors, and
offices across the Philippine Islands,
built its own microwave towers and
operates its own links to ensure
reliable voice and data communications.
Furthermore, the Philippine telecom
market historically has been run by
private entities. The country's largest
operator, Philippines Long Distance
Telephone Co. (PLDT, Manila), which
controls 94 percent of the public
network, is publicly traded on the
Manila and New York stock exchanges. The
Philippine market is open to competitive
forces, even if competition is
controlled by the country's National
Telecommunications Commission (NTC).
There are three other main players, all
partly owned by U.S. or U.K. interests,
and about 40 small local operators.
Another major boost to Philippine
telecommunications could come from the
NTC itself, whch recently amended PLDT's
operating license to include data
services, according to Manila-based
telecommunications consultant Charles
Horne of Halidon International Holdings
Ltd. (Hong Kong). Until now, PLDT only
could provide voice services to
subscribers; for data, it acted solely
as "a carrier's carrier" by leasing
lines to providers of data services,
Horne says.

The Satellite Solution

With its thousands of islands, Southeast
Asia is ideally suited for another
solution to poor terrestrial service:
privately owned satellite data networks.
These networks, most of which use very
small aperture terminal (VSAT)
technology, are springing up all over
the region, encouraged by government
policies that award VSAT licenses to
multiple private operators.

But there are only two regional
satellite systems that provide
transponder services--Asiasat, owned by
Asia Satellite Telecommunications Co.
Ltd. (Hong Kong), which in turn is
partly owned by Cable & Wireless PLC
(London); and Palapa (Jakarta), owned by
the Indonesian government.

The Pacific Rim satellites of the
International Telecommunications
satellite Organization (Intelsat,
washington, D.C.) also carry some
intraregional traffic, and Thailand and
Malaysia each are planning to launch
tiheir own domestic satellite systems by
1994 . Tor now, however, capacity is
short oy about 60 to 70 transponders,
accoruing to Andrew Jordan, Asiasat's
marketing manager. About 20 percent tc
25 percent of Asiassat's current capacity
is used for VSAT systems, Jordan says,
and several transponders on Asiasat's
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second generation of satellites--to be
launched in 1994-95--already have been
earmarked for VSAT use.

"VSAT technology is particularly
applicable to the area” for two main
reasons, Jordan says. First, in island
nations such as Indonesia and the
Philippines, terrestrial networks are
either impractical or too expensive to
install, whereas a satellite system
easily can cover a geographically
dispersed area. Second, in countries
with poor terrestrial networks,
satellites are the only means to reach
distant locations.

In Indonesia, a public data network
service operator called Lintasarta
(Jakarta), partly owned by Perumtel, is
setting up a nationwide 250-VSAT network
with equipment supplied by Hughes
Network Systems Inc. (HNS, Germantown,
Md.), for public data network services.
In Thailand, four private operators are
operating two-way VSAT networks. One of
these, Compunet Corp. (Bangkok), has
already installed some 250 VSATs in the
country and plans to expand its network
by about 200 VSATs per year, according
to managing director Philip Richards.
For its largest customer to date, the
Bangkok Metropolitan Bank, Compunet has
installed and is managing a 63-VSAT
network in Thailand. Cable & Wireless
has a 40 percent stake in Compunet. The
other operators of VSAT networks in
Thailand are Samart Telecommunications
Cec. Ltd. (Bangkok), Thai Skycom Ltd.
(Bangkok), and Acumen (Bangkok).

VSAT networks also have a bright future
in the Philippines. NTC, the country's
telecom authority, has licensed four
two-way VSAT operators to carry voice,
data, and video services.

The largest player, Globe-Mackay Cable
and Radio Corp. (Manila), already has
installed 120 VSATs (supplied by HNS)
across the country, and plans to have
175 terminals up and running by the end
of the year, according to Angelo Molato,
the company's vice president for sales
and marketing.

Globe~-Mackay's basic offering includes
leased lines for voice and data and
equipment rental. Prices run 34,000
Philippine pesos (about $1,400) for a
9.6-kbit/s data link and 48,000 pesos
(about $1,975) for a 9.6-kbit/s data
plus a 16-kbit/s voice link. The VSAT
option is attractive encugh for American
Express Co. (New York) and Texas
Instruments Inc. (TI, Dallas) to
consider satellite links for their
Philippine operations.

san Miguel also has been won over by
VSATs. The conglomerate is phasing out
its microwave-based private network and
replacing it with a VSAT network tc be
implemented and managed by Globe-Mackay.
Plans call for 150 VSATs to be installed
over the next two years serving Scn
Miguel's data and voice needs. The other
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Philippine carriers with VSAT cservices
are PLDT, Liberty Brcadcasting Corp.
{Manila), and International
Communications Corp. (Manila).
Malaysia, too, is turning to
satellites—--but not to VSATs. The
Malaysian government has granted a
second license to private operator
Information Networking Corp. Sdn Bhd
{INC, Kuala Lumpur) for data services as
well as access to international
databases, all via the Asiasat
satellite. The system, which is hubbed
in Kuala Lumpur with an international
gateway in Hong Kong, is one of the few
in Asia to incorporate FDDI technology,
according to Ron Cattell, director of
marketing for Datacraft Asia Ltd. (Hong
Kong), the network integrator that is
implementing INC's system.
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The Future of Value-Added Networks in the Pacific

Mr. Bruce Willey,
Vice President, International Relations
MCI International
Rye Brook, New York, USA

U.S. telecommunications services companies view the Pacific as a fertile, untapped
marketplace for value-added services. While certain nations already have telecommunications
networks capable of supporting value-added services, many do not; the latter nations will be
the focus of telecom development in the near future. In order to prepare themselves for value-
added telecommunications and the economic benefits it can deliver, such nations must consider
liberalizing their networks or risk falling further behind.

I am delighted to have an opportunity to speak to you today
about the tuture of value-added networks in the Pacific.

It's a perfect topic for MCI, because we're vitally concerned
with all three -- the future, value-added networks, and the
Pacific.

With respect to the future, we are one of the most forward-
looking companies I know. We are actively preparing for a
future that will benefit our users and our shareholders, by
making substantial investments in our network, technology and
people.

Second, we are dedicated to value-added telecommunications.
We learned long ago that telecom companies that define
themselves only as carriers have limited impact and limited
prospects for growth. Consequently, we built MCI as the
premier supplier of value-added telecommunications solutions,
and we will continue to be just that.

By the way, it's important to make sure that we  all mean the
same thing by "value-added telecommunications,” so let me tell
you exactly what these words mean to me. They mean
telecommunications that transcends the mere transport of
electronic signals. They mean the storage and processing of
information and the addition of unique features possible only
on a digital, intelligent network like MCI's.

Believe me, I understand that not all Pacific
telecommunications systems are ready in a technical sense to
support value-added communications. But I believe they will
be soon. Multinational corporations crave value-added
communications. Global commerce demands it. am
convinced that today's underdeveloped communications
systems will find ways to accommodate the need...and soon.

Consider this: Five years ago, we were still rolling out
Common Channel Signaling System #7 across the United
States. For those of you who don't know, SS#7 is the out-of-
band enabler of all value-added services. Five years ago, we
just didn't have the digital switches and ports to deploy it
nationwide.

Today in the United States, nearly two-thirds of all of the
traffic on MCI's network is value-added traffic. All of our
domestic and international Friends & Family and Friends of the
Firm calls are value-added calls. Personal 800 is another
service that we rolled out recently, and it, too, is value-added,
as are network management. time-of-day routing, store-and-

forward fax, data bases, electronic messaging, call-detail
reporting, virtual private networks, packet-switched data and
the other 50-plus services available from value-added service
suppliers like MCI.

And that brings me back to my opening statement. 1 said at the
opening that MCI is concerned about the future of value-added
networks in the PACIFIC. Let me talk for a moment about our
interest, and the interest of value-added suppliers everywhere,
in this marketplace.

Simply put, the Pacific represents enormous opportunities for
telecommunications services companies worldwide.

Together, the 34 countries that encircle the Pacific and the 23
island states scattered across its 70 million square miles
account for more than 50 percent the world's population and
half its total wealth. Its 3+ billion people speak more than
1,000 languages and display the richest religious and culture
traditions of any region on Earth. Pacific nations possess 21
percent of the world's oil resources, 63 percent of its wool, 67
percent of its cotton, 87 percent of its natural rubber and 97
percent of its natural silk. And now, they have established new
monopolies over information technology in semiconductors,
superconductors, audio and video systems, and are rapidly
moving on to establish dominance in artificial intelligence and
satellite launching rockets.

And don't forget that the Pacific isn't just Asia, the South
Pacific and Micronesia, but also most of the countries of
North, South and Central America.

It's an immense area -- with some of the most important
economic and communications links of the future.

When companies like MCI view the Pacific, we see thousands
upon thousands of businesses and billions of individuals who
are potential users of the value-added services we provide.
And, because so r.uch of the Pacific is not yet hooked in
meaningtully to the global network, it represents a tremendous
underdeveloped marketplace that MCI plans to address.

I've mentioned the potential of the Pacific marketplace. What
about the accomplishments that have already been madz? U.S
suppliers are encouraged by the dramatic steps that have been
taken by our Pacific neighbors in the last five years. For
example, Japan has one of the world's most advanced and open
networks, with three domestic network control centers
competing for local traffic and two international long distance
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carriers competing with KDD. In Malaysia, the Philippines,
Australia, Mexico and other countries, free competition has
created modern telecommunications systems and an almost
insatiable demand for value-added services. And New Zealand
has what may fairly be described as the most competitive
marketplace of all.

In each of these marketplaces, value-added telecommunications
has helped to deliver economic benefits. For with value-added
communications, there has never been a greater array of
methods for attracting foreign investment -- without spending
billions in the process. The opportunities lie equally in service
and manufacturing industries.

In services, for example, the personal computer, fax machine,
and telephone form a trio of highly affordable communications
devices that allow engineers, architects, economists, writers,
researchers, accountants, programmers, attorneys, insurers,
environmentalists, physicians — virtually all professionals — to
win contracts wherever they may be located.

When these professionals have access to a value-added
network, they can electronically send and receive funds, x-
rays, reports, manuscripts, charts, blueprints, market updates,
spreadsheets, data bases, contracts, photographs and other
information -- and they ca.: bring hard currency to any nation
where they're working.

Along with this goes the idea that hospitals, financial centers,
office buildings, libraries, laboratories, communications
centers, teleports, and similar facilities can now be located --
very practically — in many places once considered "remote. "

This means that every nation's uniqueness can be seen as an
advantage -- the traditional industrialized model of economic
success need no longer be the only model. Even tourism is
enhanced when visitors to a country know they can easily stay
in touch with loved ones and business associates back home.

The possibilities to profit from value-added global
telecommunications are endless. But let me sum up what I'm
saying with this thought: value-added telecommunications
offers huge opportunities for those who grasp its potential
today. You can measure these opportunities in increased hard
currency, improved balances of trade, diversification of
economic development, as well as "spillover” benefits such as
improved residential phone service, expanded education and
healthcare facilities, and so on.

There's another, more ominous half to my thought, how~ver.
Nations that don't aggressively embrace the opportunities
created by value-added telecommunications risk falling even
further back in the economic race. And this threat of falling
behind grows each day as technological advances and
international telecommunications agreements -- like those
concerning ISDN -- continue to race forward.

Fortunately, service providers -- and I'm proud to number MCI
among them -- stand ready to provide virtually any country
with sophisticated value-added services. MCI, for example,
already brings most if not all of these services to the many of
the over 200 nations we serve. We're ready to discuss doing
even more to help spread the wealth of the telecommunications
resource.

Before anyone accuses me of taking a simplistic view of things.,
however, let us share a hard look at reality. Today's Pacific

telecommunications scene is a striking study in contrasts. In
some pl.ces - like Hong Kong -- satellite conference calls, fax
machines, electronic mail, and private networks are taken for
granted, while in others -- like Vietnam -- the distance of the
average person to the nearest telephone can be measured in
miles — and in years.

While residential users in Japan access a host of information
and financial services through their telephones and personal
computers, many Vietnamese are unable to fulfill the simple
human need of quickly phoning for help in an emergency.

The social and economic implications of these imbalances are
clear -- and far-reaching: In places without value-added
networks, capital investment will be slight, and businesses,
hospitals, universities, and other vital institutions will be
scarce.

The question that we at MCI must constantly address is how to
turn this around — how to make it possible for anyone,
anywhere to have access to the benefits of value-added
telecommunications. C.ne of the ways to achieve this end is
through competition.

Indeed, competition has generated remarkable results wherever
it has been introduced. In the U.S., competition has resulted
in a fundamental overhaul of what was already considered the
world's most advanced telecommunications network. In the
years since divestiture in the U.S., the telecommunications
market in the U.S. has grown by more than 60 percent, into an
almost $200 billion industry. The competitive tong-distance
market along is more than a $55 billion industry -- despite
average rate reductions of more than 40 percent since
divestiture.

In the U.S., competition has made available a full range of
value-added services: videotext, video conferencing, virtual
private networks, store-and-forward fax, electronic mail, data
base services, network management and security services, data
transmission, electronic data interchange, ANI and a host of
others. All of these can be available in any nation willing to
open their networks. In every instance where countries have
opened their networks, it has led to positive resuits.

At MCI, of course, we believe that competition is healthy and
in the natural order of things. As a matter of fact, we have --
by virtue of our acquisition of Western Union International and
RCA Globcom -- about as much experience in the area of
cooperation as we do in the field of competition.

Especially in areas such as the Pacific Rim, where political and
economic systems range from unbridled capitalism to military
dictatorships -- we are seeking ways to cooperate in addition to
seeking ways to compete. We do not seek to impose our
competitive legacy on others. However, we do seek
empowerment of the end users.

"Empowering the end user” requires the right balance of both
of these elements. Sometimes this is a little tricky to achieve,
but history, both recent and distant, shows us that we can do it.

For example, a century and a half ago, agreements were
reached that allowed telegraphy to blossom into a powerful,
worldwide communications tool. Likewise, thousands of other
cooperative decisions. on issues ranging from the shape of
phone jacks to the X.400 communications standard, have been
required to allow people to talk to each other.
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Through good-faith negotiations and regulatory progress, these
uecisions have been worked out. And today more than ever —
with ISDN on the horizon -- it is important to note the
regulatory progress I'm speaking of requires the right
combination of cooperation and competition. Cooperation in
realizing the goals of universal access and global connectivity
-- competition in the traditional business sense of striving
always to bring the best possible offerings to the marketplace.

These are not frivolous concerns. In a recent examination of
telecommunications in the Pacific, the respected Columbia
Journal of World Business put it this way: A country cannot
be an economic power without a strong and efficient
telecommunications network. Conversely, people who have
access to value-added telecommunications can expect
intensified economic activity and prosperity.

For developing countries throughout the Pacific, the message is
clear. The establishment of a value-added telecommunications
infrastructure is vital to success in attaining economic
development goals.

Value-added telecommunications means business. It means
jobs and an opportunity to participate in the mainstream
economy. And it mexas that participation in the world
economy -- orought about through better telecommunications --
can break the ground for other improvements... better roads,
housing, schools and medical care. Value-added
telecommunications enables whole regions to lift themselves up
by the bootstraps.

The nations of the Pacific Rim are counting on us, you and me,
to spread the benefits of value-added telecommunications. To
make this happen, we must talk to each other, sharing our
visions and goals and plans. Only in this way can we work out
the myriad details that confront us and thus bring ourselves
closer to the ideas of universal connectivity and prosperity.
World events have ushered in an era of great promise for
value-added telecommunications, and we must cooperate
closely as partners, providers and users if we are to realize that
promise.

Now, let's take just a few moments to take a glimpse of the
future. Everywhere throughout the Pacific, exciting and
historic things are happening in value-added
telecommunications.

The most obvious trend is the rapid improvement of networks,
and I don‘t just mean in countries where networks have not
previously existed.

Thanks to competition, the PTTs of Japan, Mexico and New
Zealand, to name just three, will spend a total of some $100
billion on systems modernization by 1999. Japan, in fact, is
~bout halfway into a 15-year, $150 billion project to digitize
and fiberize its network -- an effort that many other developed
nations will soon have to consider undertaking. And in the
United States. it appears from recent court rulings that CATV
will provide wide-band access to American homes and
businesses without the need for re-wiring the nation. The
result, of course, would be still further proliferation of value-
added services in that marketplace.

Even for Pacific countries like Singapore that have not yet
privatized, the introduction of competition in the region has, at
the very least, acted as a catalysts to accelerate the re-
examination of government monopoly and led to networks

capable of delivering value-added services.

There are other exciting trends in the Pacific, as well. For
instance, in the next decade, we will -- thanks to cellular
technology — empower millions of once-isolated people and
businesses. It's particularly important to island states like the
Philippines, Canaries or Marianas, where the main island may
have fiber connections but outlying isiands may have no
service at all. And here's more good news: In the near future,
new technology will enable cellular systems to deliver many of
the value-added capabilities of traditional systems.

Another driver of value-added communications in the Pacific is
affordability. Unfortunately, at the moment, Pacific
communications are not as cost-effective as they should be.
For many big multinational companies, private networks are
the ONLY kind of network available. However, the
development of modern public switched networks in places like
Japan, Australia Singapore and Hong Kong is allowing
suppliers like MCI to deploy much-more-efficient, software-
defined international virtual private networks. We have
learned that companies are much more willing to expand
operations in areas where the local network will support virtual
networks, which is another reason we urge Pacific nations to
get ready for value-added services. By providing a public
switched, intelligent network, you not only help customers
avoid the expense of private networks, you allow them to
install and use a whole host of money-saving, productivity-
improving applications.

As different economies in the Pacific grow and deregulate, you
will see the bigger carriers looking for opportunities to
compete on a regional basis -- carrying intraregional traffic.
Thus, it may be possible for carriers like MCI to compete for
value-added traffic between, say Japan and Australia -- traffic
that has no U.S. leg. Such truly global competition, when it
occurs, is sure to generate reduced prices and better services
for Pacific users, everywhere.

Another trend in the Pacific is driven by the relatively high
cost of circuits in developed nations like the U.S. and Japan.
In the next 10 years, we are going to see a much higher
percentage of hubbing emanate from the Pacific. This is
especially costeffective for, say U.S. or Japanese companies
that have substantial operations in the Asia Pacific area. These
companies are aiready discovering that they can send all of
their traffic to a hub where circuit costs to the rest of Asia are
lower, and then disperse the traffic around the world from
there. It's another example of how a company like MCI,
working with its Pac Rim partners is adding value to the
Pacific telecommunications scene.

Naturally, there are still many question marks -- and some
caution signs — about the future of value-added
telecommunications in the Pacific. Few movements in history
have marched straight forwad, never zig-zagging. But it is
precisely in times of uncertainty that we need to remember our
guiding visions, and adhere to the basic principles of
liberalization, competition and cooperation.

These principies will help the Pacific Rim to successfully blend
together the interests of the American and Asia
telecommunications systems so that everyone benefits. These
principles will also help us decide on other basic regulatory
and policy issues like licensing, Open Network Provisicas, and
regional standards.
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I, for one, am confident that the industry we're all part of is up
to facing these challenges, just as we are all eager to explore
the unimagined opportunities yet to come. After all, very few
fields can compare with telecommunications in terms of the
challenge and excitement offered to all of us today. You and |
are privileged to be living at this time, with the responsibility
of shaping such a basic component of humanity‘s economic and
social happiness.

We can not and will not Jet them down.
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1.

ABSTRACT

The Advanced Communications Technology Satellite (ACTS) represents the next

generation of NASA's advanced satellite communications research.

The primary

objective of the ACTS Program is to develop and demonstrate revolutionary

technologies that may be incorporated into future operational systems.
advanced features include onboard processing and switching; fast-hopping,

ACTS

high-powered spotbeams; Ka-band components, and a steerable antenna. To
compliment the capabilities of the satellite, NASA has developed an extensive
system of ground stations and interfaces designed to maximize commercial

applications experiments.

The NASA ACTS Experiments Program makes the ACTS

system available to the public and private sectors for conducting experiments
of potential applications.

The Pacific Space Center (PACSPACE); a team of industry, university.
government, and non-profit affiliates; is a participant in the ACTS

Experiments Program.

PACSPACE intends to utilize a NASA-developed T-1 VSAT
and a High Data Rate (HDR) terminal for experiments.

Potential experiment

opportunities are available to interested organizations in the Pacific region

under the guidelines established by NASA.

Telecommunications will be

instrumental in shaping future global economic development in the Pacific

region.

2. INTRODUCTION

From its inception some thirty years ago., we
have seen communications satellites evolve
from a reflecting balloon in space which gave
us the first, albeit faint., transoceanic two-
way voice transmission via satellite to
today's high-powered, sophisticated
satellites which provide voice, data, and
video telecommunications services on a world
wide basis.

Thrcugh much of this period, NASA., together
with a host of U.S. industry partners,
developed the rockets and spacecraft called
Echo, Telstar, Relay., and Syncom., thereby
introducing to the world., the basic
spacecraft building blocks: batteries, power
conditioners., solar arrays., attitude control.
spacecraft structures, orbit insertion
techniques, and communication payload
components: which spawned a satellite
communications industry. Following Syncom.
NASA sponsored U.S. industry in the
development of a series of Advanced
Technology Satellites {ATS) that introduced a
host of new telecommunication applications
such as: land, aeronautical,
mobile communications; position location:
data collection: disaster communications;
direct video and audio broadcast: and others,
many of which are being exploited today. It
is difficult to imagine that many of the
satellite-enabled telecommunications services
we enjoy today were drawing-board concepts a
decade ago. They've become such an integral
part of our lives that we often wonder how we
ever got along without them. But what about
the future?
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and maritime .

The advanced technology represented by the ACTS system holds key
economic opportunities for the future.

Future expectations for the telecommu-
nications market in general, and satellite
communications services in particular, are
optimistic. Financial institutions are
predicting an explosion in the telecom-
munications industry in the 90's;: voice,
data, and video network services--local and
long distance, domestic, and international--
will emerge as one of the great growth
industries of all time.{(l) This industry is
expected to grow at three times the rate of
the overall industrial economy.(2) The
annual global sale of telecommunications
equipment will grow from $135B in 1990 to
about $235B by the next decade.
Telecommunications services enabled by this
equipment will have an estimated value in the
trillions of dollars, of which hundreds of
billions of dollars can be contributed to
satellites. Satellites will therefore
continue to be a key element of this industry

despite strong competition from other
transmission media.

Migration of certain satellite voice services
to fiber optics will more than be made up by
the demand for telecommunications services
which are unique to satellites. Very-Small
Aperture Terminal (VSAT) networks have
become, and will continue to be, a major
application of communications satellites.
Mobile satellite services will soon be
introduced in the U.S. and have already been
introduced elsewhere. Video and audio direct
broadcasting satellite services will also
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begin to emerge over the next decade.
Satellites with onboard processing capa-
bilities have already been demonstrated in
space, albeit for military applications.
Major enhancements of this technology are
being readied and will be validated in space
during the 90°'s for commercial applications
of the early 21lst century. These advanced
space systems will feature onboard switching
and multiple hopping spotbeams that will
provide opportunities for smaller-sized VSAT
to VSAT (direct) connectivity. direct
station-to-station mesh interconnectivity,
and networking that is dynamically
reconfigurable to adapt to changing types and
rates of traffic; and it will be provided on-
demand. We will see future satellite systems
which will help provide personal
communications on a global basis. The future
for the satellite communications industry
continues to look promising, and NASA will
continue to be a part of it. This paper
examines NASA's Advanced Communications
Technology Satellite (ACTS) program, an
experimental satellite program that will
usher in the next generation of satellite
comnunications technology. )
3. ADVANCED COMMUNICATIONS TECHNOLOGY
SATELLITE (ACTS) AND EXPERIMENTS PROGRAM

To accommodate the expected increase in
demand for greater telecommunications
services., technology innovations are needed
that will provide these services on a cost
effective basis. ACTS accomplishes this by
developing and demonstrating on-orbit,
revolutionary technologies that may be
incorporated into future operational systems.
The on-orbit validation of the technology
establishes the confidence that is needed for
embracing and applying the technology to
operational systems. The benefits realizable
from this program include the introduction of
new services, more cost-effective delivery of
existing services, growth in the capacity of
satellite systems, and effective utilization
of spectrum and orbit. Key spacecraft
technologies to be validated as part of the
ACTS program include:

« High EIRP fast-hopping spot beanms

- Spectral
diversity

reuse through spatial

- Higher throughput VSAT's (T-1 rate)
- Smaller ground terminals

- bk.ficient capacity assignment to
geographically non-uniform demand

¢ Xa-band components

- Opening a new frequency band

- 2.5 GHz bandwidth

- Dynamic rain fade compensation
¢ Onboard processing and switching

- Switching and routing on-board at
individual voice circuit level

- Single-hop mesh voice network

- Improved signal-to-noise ratio

4. ACTS OVERVIEW

The ACTS system consists of a flight segment
and a ground segment. The flight segment
will be launched on June 30, 1993 aboard the
Space Shuttle and placed in geostationery
orbit at 100 degrees W. longitude. ACTS will
measure 46.5 feet from tip to tip along the
solar arrays and 30 feet from one antenna to
another. The on-orbit configuration of the
satellite is shown in Figure 1.

3.3-m,
20-GHz
transmitting

anenna

Figure 1.

ACTS Spacecraft Configuration

During the operational mission phase., the
spacecraft is stabilized in three axes with
the large antenna reflectors facing the earth
and the solar array panels rotating once per
day to remain facing the Sun. Given the
experimental nature of the spacecraft,
batteries are provided to supply power during
eclipse periods to essential bus loads only.
The flight segment is comprised of two
sections: the advanced technology payload
called the multibeam communications package
(MCP) and the spacecraft bus which provides
support functions to the payload. Prominent
features of the MCP are the use of elec-
tronically hopping multiple spotbean
antennas, onboard storage and baseband
switching of communication traffic, and Ka-
band transmission.

Separate Ka-band (30/20 GHz) antennas are
provided for transmitting and receiving
signals. The antenna system provides two
hopping spotbeam families (east and west)
plus three fixed beams. The east and west
families are discriminated by polarization.
Eigure 2 identifies the coverage area
associated with each family. The east family
of beams comprises an east scan sector and
six additional spotbeams for isolated
location coverage outside the contiguous scan
sector. The west family comprises a west
scan sector, seven additional spotbeams for
isolated location coverage outside the
contiguous scan sector, and a steerable

spotbeam to provide Hawaii and Alaska
coverage.
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Figure 2.
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ACTS Multibeam Antenna Coverage

The multibeam communications package provides

the means for receiving, processing,
switching, amplifying. and transmitting
signals that carry high-speed digital

communications traffic in a TDMA network. A
functional overview of the ACTS flight system
is shown in Figure 3.

Microwave
swilch malrox
Trhres MSM Three
channed channed
( receiver ransmatier
Proceseos
22,30 Gz 88p 33-m, 20- GHz

Figure 3.

ACTS Flight Segment

Two types of switching, one at baseband with
storage and the ot»er at an intermediate
frequency (IF) have been incorporated into
ACTS. The baseband switch, which is referred
to as the Baseband Processor (BBP) provides
single-hop interconnectivity between all
spotbeams. Hopping beams are most useful for
serving areas where traffic is spread
geographically and for isolated areas having
insufficient traffic to justify the use of a
stationary spotbeam. Beam hopping aggregates
the traffic from such regions. In this mode.
communications to the satellite will be by
demand-assigned multiple access (DAMA). The
IF switch, which is referred to as the
Microwave Switch Matrix (MSM), is based on
satellite-switched time division multiple
access (TDMA) and is primarily used to
interconnect the three stationary beams of
the ACTS satellite, although it may also be
used to connect the hopping beam locations
during predetermined periods of time. The
three S0C MHz bandwidth channels of the MSM
provide the flexibility for a variety of
communication investigations. Microwave
switch positions may also be fixed to allow
frequency demand multiple access (FDMA)
communications.
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A major feature of the ACTS system is its use
of a dynamic rain fade compensation
technique. Rain fades can be detected by
monitoring the amplitude levels of the flight
syste beacons. The ACTS flight system will
incorporate three beacons for real-time fade
measurements: two in the downlink frequency
band and one in the uplink frequency band.
Signals from all three beacons wili cover the
full continental United States. The downlink
frequency beacons at 20.185 GHz (vertical
polarization) and 20.195 GHz (horizontal
polarization) are modulated with telemetry
and ranging information, but they also double
as fade beacons. The uplink frequency beacon
at 27.505 GHz (vertical polarization) is
unmodulated and will be used for power
monitoring (fade information) of the ACTS
spacecraft. The beacons, however, are not
derived from the same local oscillator and,

therefore, are not coherent relative to each
other.

To complement the capabilities of the
satellite, NASA has developed or is in the
process of developing an extensive ground
system infrastructure that is comprised of
three elements: the NASA ground station
(NGS), the satellite control center (ScC),
and several classes of experimenter
terminals. A functional overview of the
ground segment is shown in Figure 4. The
NGS, located at YASA Lewis Research Center,
Cleveland, Ohic¢, will include the Master
Control Station (MCS), a low-burst rate
terminal for BBP mode of operation and a Link
Evaluation Terminal (LET) for MSM mode of
operations. The SCC located at GE Astro-
Space in East Windsor, New Jersey, will be
linked to the NASA ground station via
terrestrial voice and data circuits.
Transfer orbit support and operations back-up
to the SCC will be provided by a C-band
command, ranging, and telemetry (CR&T)
station located at Carpentersville, New
Jersey.

Sateitite control NASA ground station

Satelde control Masier conkrol

canter

Faght system

conrol
— [N
E Windsor, KJ

Faght system
o MSM-LET
Experimenter terminals
Cleveland, Otwo

T~ .
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Figure 4. ACTS Ground Segment

5. EXPERIMENT PROGRAM OVERVIEW

The NASA ACTS program offers a unique
opportunity to the U.S. public and private
sectors (corporations, universities, and
government agencies) to experiment with
satellite communication technology that is
expected to be operational at the turn of the
next century.

L
koo




Q

ERIC

'

A two-year period of experimentation is
planned after the launch of <the ACTS
spacecraft, following a nominal one-month
period for on-orbit checkout. Sufficient
propellant will be carried onbtoard to provide
station keeping for at least four years. If
sufficient experimenter interest 1is
identified and additional operation funds are
allocated, the experiment period may be
extended an additional one or two years.

In addition to performing tests and
experiments that verify the on-orbit
performance of the advanced technology
components of the flight system and that
characterize the transmission medium. NASA is
emphasizing the selection of experiments that
demonstrate the commercial viability and
market acceptability of new voice, data, and
video networks and services.

This experiment emphasis is based upon a?
industry recommended focus for the experiment
program that would address a number of
potential high-payoff application areas:

¢ 1.5 Mbps voice, video. and data networks:
¢ 300 Mbps supercomputer and HDTV networks:
¢« Aeronautical voice and data applications:
« Integrated services digital networks: and

e 2 kbps control and data acquisition
networks.

In conjunction with aeronautical
applications., industry advisors have also
emphasized the importance of obtaining a
characterization of the
transmission path.

The experiment terminals being developed to
provide an experimenter capability in these
application areas are under development. The
experiment terminals are classified into five
types:

e Very Small Aperture Terminals (VSAT) for
digital networks which provide on-demand.
full-mesh connectivity at T-1 rates over a
single hop:

e High Data Rate (HDR) Terminals for point-
to-point or point-to-multipoint networks
at 1 Gigabit per second rates:

e Ultra Small Aperture Terminals (USAT) or
*personal® terminals for low data rate
(kilobits per second) supervisory control
and data acquisition (SCADA) type
networks:

« Mobile (both land and aeronautical,.
narrowband and broadband): and

e Propagation Terminals for characterizing
the transmission media at Ka-band.

Under a 1990 NASA Research Announcement grant
awarded to the Hawaii Pacific Space Center
(PacSpace)., experimental concepts utilizing
ACTS technologies were designed that
addressed four major applications areas. The
PacSpace application experiments require the

propagation
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use of the NASA developed T-1 VSAT and HDR
experimenter terminals described in Figure 5.
The T-1 VSAT, which has an Integrated
Services Digital Network (ISDN) capability,
will be loaned to PacSpace for approximately
a six-month period during the first year of
the experiments program. PacSpace has
committed to the purchase of an HDR terminal
and will place the terminal in operation at
the conclusion of experiments conducted with
NASA's T-1 VSAT.

Communications
—

Services

HAWAI'S ACTS INITIATIVE: EXPERIMENTAL FOCUS

Figure 5. Hawaii Application Experiments

6. PACSPACE/HAWAII OVERVIEW

Hawail provides an ideal environment in which
to test and validate ACTS technologies. The
State's strategic mid-Pacific location has
secured its role as a hub for international
telecommunications and places it well within
the footprints of numerous communications
satellites serving Pacific Rim nations.
Local industry is developing an extensive
inter-island and fiber-optic network to
complement the existing inter-continental
network linking Hawaii with nations around
the region and maintains collaborative
research programs with the University of
Hawaii that continue to pioneer state-of-the-
art communications systems and protocols.
ACTS' state-of-the-art technologies will
enable Hawaii to utilize <these unique
strengths and capabilities to advance
methodologies for data networking,
management, and analysis, thus enabling the
State to serve as both an innovator and

testbed for advanced space communications and
information systems.

The Pacific Space Center (or PacSpace) is
ci.rently mobilizing industrial, academic,
and governmental resources to support
Hawaii's ACTS Experimentation Program. The
academic branch of this triad is led by the
University of Hawaii., which provides an
eXceptionally talented faculty and
outstanding on-campus facilities to support
research and development in space science and
technology. The industrial element is
represented by the Pacific International
Center for High Technology Research (PICHTR),
whose ongoing programs in energy research,
information technology, and educational
training are helping advance international
cooperation and development in these areas.
Finally, governmental interests are being
promoted through the Hawaii State Office of
Space Industry, which has been working to
both expand and diversify Hawaii's space-
related activities with special emphasis on
business development and technology transfer,
aerospace education, public
information/community outreach, international
Cooperation through joint space ventures, and

the development of Hawaii's commercial space
launch potential.
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7. PACSPACE EXPERIMENTAL FOCUS/OBJECTIVES

Recent advances in the areas of information
collection, high-speed communications, and
high-performance computation are revealing
new opportunities for commercial applications
in these areas. Intelligent satellite
communications will effectively complement
terrestrial networks by offering high-speed
channels to remote areas of the world and by
providing dynamically reconfigurable networks
for specializea purposes. Similarly,
developments in image processing and
management will expand the productive use of
captured images and provide new paradigms for
computer/user interactions. These
capabilities facilitate applications which
will enable humans to observe, model, and
eventually manage earth and ocean resources
and their dynamic processes. An outgrowth of
this remarkable expansion in human capability
will be a rapid proliferation of new
information concerning our world and our
relationship to it. Advanced communications
technologies will also facilitate access to
remotely situated information. thereby
creating a new marketplace in information
services for each basic information type.

In light of these significant technological
developments and opportunities, PacSpace will
explore experiments in four major areas that
will validate ACTS technologies and promote
utilization of these technologies through
commercial and governmental applications.

7.1 ADVANCED SATELLITE COMMUNICATIONS

While telephony-based communications have
developed with a speed and capability that
would hardly have been imaginable only 25
years ago, advanced satellite communications
will take this technology to a higher level
of efficiency and productivity through the
1990s. Satellites will help bridge the miles
in providing high-speed communications
currently offered by terrestrial networks.
This type of enhanced communications
capability is required to speed the transfer
of remotely collected data to processing
centers and to move large amounts of archived
data to remote users. NASA's ACTS, with its
associated Ka-band capacity., Gigabit
transmission speed, and steerable antenna, is
id=ally designed to service these needs.

7.2 EARTH OBSERVATION SYSTEMS/GLOBAL CHANGE
RESEARCH

The task of monitoring the Earth's resources
has proven to be formidable, especially as
the desired data often resides in remote and
inhospitable environments. There 1is a
continuing need to extend the reach and
quality of scientific and commercial data
collection to these areas using sensors
developed for atmcspheric and wind current
measurements, remotely-operated
instrumentation, and autonomously-operated
underwater vehicles. ACTS® wunique
communications capabilities will prove
instrumental in addressing these needs es
they will facilitate both the remote
geographic access and high-capacity
transmission capabilities required for global
monitoring. The methodologies being
developed through ACTS-related experiments to
support image processing. management, and

visualization will, in turn, enable users to
make sense of the enormous amount of remote
sensing data being collected.

7.3 REMOTE INFORMATION SERVICES

Remote locations (e.g.., within the Pacific
islands and rural communities of North
America) are largely limited to low-speed
phone lines for data communications that
significantly constrain the types of
information transfer which can be offered.
Moreover. areas of lower industrial density
will tend to have fewer high-end computing
resources than urban areas. ACTS' advanced’
communications and 1image processing
capabilities will provide the enabling
technologies to facilitate the transfer of
much larger streams of data for remote
information services.

7.4 TIMAGE PROCESSING AND MANAGEMENT

In addition to enhancing data collection ard
transmission from earth- observing
satellites, there is a need to develop
efficient methodologies for processing and
retrieving these data so they may be put to
productive use. There are 1literally
terabytes of information being collected
about the earth. demanding that compression
schemes be employed to reduce the system
bandwidth required of an image for
communication and storage. Key features
should be extracted and recognized to enable
processing of the image at higher levels of
abstraction, thereby increasing throughput
and user understanding. The image/data must
be organized into image databases, where
issues of distributed access and personalized
browsing, as well as centralized processing
and organizational management, are handled
intelligently and responsively. Finally,
there is a need for enhancing intelligent
image analysis capabilities so that
incomplete information can be inferred for
more complete image reconstruction. Hawaii's
ACTS experiments team will give heavy
emphasis to these types of improvements

which, collectively, should both complement
and enhance ACTS data transmissions
capabilities,

8. DESCRIPTION OF EXPERIMENTS

Experimental ACTS projects to be addressed at
PacSpace focus on developing. validating, and
transferring technologies in remote image
processing, management, and communications
for applications in earth observing, data
communications, and remote/rural information
services. The proposed projects are

categorized under the four major categories
presented above.

8.1 ADVANCED SATELLITE COMMUNICATIONS

Modern communication systems increasingly
rely on a combination of terrestrial and
space-based communications networks for
efficient operation. As the demand for the
transmission of high resolution images and
full motion wvideo grows, flexible and
reliable communications networks will become
essential. Intelligent satellites such as
ACTS. with controilable switching and
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steerable linkages, provide both the
complementary coverage and critical backup
required to help achieve this level of
performance.

In order to establish truly complementary
satellite and terrestrial communication
networks, many underlying technological
issues will require both research and system
development. To address this need. PacSpace
will conduct industry-supported R&D in hybrid
networks and satellite communication
technologies. It will also explore novel
concepts in the modulation. coding. and
multiple access of data that can be used with
ACTS-like systems.

8.1.1 HYBRID SATELLITE/TERRESTRIAL NETWORKING

Satellite networks can be used to connect a
nunber of surface networks or to augment a
singular network. A terrestrial network is
organized into multi-node local area networks
(or LANs) connected by short-uistance cables.
Each LAN can also contain one node with
access ty a satellite. The surface network
normally carries traffic between nodes.
diverting it to the satellite system only
when its capacity 1s exceeded (this routing
is wusually desirable if satellite
transmissions experience long delays). On
the other hand. satellite links might have
such low operating costs that it becomes more
economical to route traffic through the
nearest satellite node (even if the number of
communication “hops” is thereby increased).

To explore these alternatives, Hawaii's ACTS
team is designing a series of experiments
which will investigate flow and congestion
control in communications networks. routing
algorithms., buffer and network management.
and network topologies. Flow and congestion
control techniques can be used in terrestrial
networks to augment the possibility of
diverting traffic to satellite networks when
congestion occurs or when the data can
tolerate satellite transmission delays.
Routing algorithms can be designed to
nmaximize <throughputs of network using
terrestrial and satellite links. Buffer and
network management will be needed to allocate
buffers in the network nodes to hendle
“bursty~ traffic. Finally. network
topologies can be developed to partition
communication architectures into different
network types., as well as to allocate
satellites to appropriate partitions within
these networks.

The Maul Research and Technology Center
(MRTC) was recently awarded a $19.5 million
grant to establish a supercomputer Image
Information Center on Maui. In addition, the
Hawaii State Legislature has appropriated
$549.,000 to establish a supercomputer-
compatible ground station on Oahu. Together
with microwave and fiber-optic links between
Maui and Oahu. these facilities will enable
the State to test and validate hybrid
satellite/terrestrial networking. It will
also position Hawaii to make a significant
contribution to networking supercomputer
testbeds through the National Research and
Education Network (NREN) -- a major emphasis
of the President's Initiative Program on High
Performance Computing and Communications.

BEST C3TY AVAILABLE
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8.2 EARTH OBSERVATION SYSTEMS

Unprecedented volumes of remote sensing and
in situ data will be collected over the next
25 years to help scientists unravel the
system attributes of Earth. This will
require state-of-the-art advances in a
variety of areas. including information
extraction, data and information management,
mass storage., high performance computing. and
telecommunications applications. Data
systems for earth system science are expected
to acquire data at the rate of terabits per
year over this period and will involve
communications and collaboration among
thousands of investigators world wide. To
support this effort. Hawail's ACTS team will
actively pursue new and better systems for
satellite instrumentation. space-based
communications, and information management.

8.2.1 ATMOSPHERIC RADIATION MEASUREMENTS
USING ACTS

The U.S. Department of Energy's Atmospheric
Radiation Measurement (ARM) Program is a key
component of the DOE's global climate change
research activities. The central purpose of
ARM is to improve the predictive capabilities
of General Circulation Models (GCMs) for
regional and long-term climate change in
response to increasing atmospheric
concentrations of greenhouse gases.
Specifically, ARM will enhance our
understanding of important cloud and
radiative processes, ultimately providing for
near real-time processing of data and
execution of atmospheric models.

A fundamental objective of ARM is to
establish four to six permanent observational
base sites, with the first site located in
the center of the continental United States.
The second site will be situated in the
Pacific near the equator. This latter site
(scheduled for completion by the fall of
1993) will undoubtedly pose some severe
communication problems for ARM, since large
volumes of information (between 1 and 2
Gigabytes ¢f data) will need to be
transferred daily to the Experimental Control
Center (ECC) at the Pacific Northwest
Laboratory in Richmond, Washington.

Argonne National Laboratory (ANL) has been a
principal participant in DOE's ARM program
from its early stages. ANL has also been
working closely with key institutions in
Hawaii for nearly three years, including the
University of Hawaii., the East-West Center,
and PICHTR. The Jjoint ANL-Hawaii team
proposes to use the Pacific ARM site to test
the high data rate capabilities of ACTS in
the region (even using the wide bandwidth
available through ACTS, however, it is
expected that collected data will be stored
and broadcast in daily bursts, with a total
transmission time of about one hour per day).
This testing will include transmission from
the Pacific site to the ECC, located at the
Pacific Northwest Laboratory in Richmond,
Washington; from the ECC to the Central
Archive at Oak Ridge National Laboratory: and
from several non-ARM cooperative experiment
sites to the ECC.
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If ACTS remains functional throughout the
life of the Pacific site (currently scheduled
to operate for five years), the satellite
would be used daily to transmit all ARM data
from this location. If the Pacific ARM/ACTS
test proves successful, it may also be
possible to develop another experiment based
upon the mobile observing system planned for
the ARM program. In all, this dynamic
research opportunity will (1) test ACTS'
unique communications capabilities; (2)
integrate the ACTS network with envircnmental
studies instrumental to DOE's research
activities: (3) demonstrate the value of
Hawaii's potential contributions to our
nation's High Performance Computing and
Communications Initiative: and (4) enhance
the potential of future international
connections with other high performance
networks by using Hawaii as a vital
communications bridge to the Pacific.

8.2.2 DEVELOPMENT OF AN OCEAN ROBOT SERVICE
CENTER (ORSC)

Over two-thirds of Earth's surface is covered
by water. As such, the ocean plays a
critical role in the development of Earth's
weather patterns and affects wirtually all
ecological systems. Furthermore. the
underlying sea floor and subsurface contain
vast and largely untapped sources of energy
and mineral resources. Yet the ocean's
bottom remains a relatively hostile
environment for human exploration.

A technology that would afford humans safe
access to the oceanic environment involves
the use of a robot designed for undersea
applications. This device (known as a Remote
Operated Vehicle, or ROV) could be semi-
autonomous to the extent that it remains
tethered to a "mother® vehicle while being
electronically controlled through a remote
human/computer interface. Several ROV

systems currently exist or are under
development.

The goul of the Hawailii ACTS team 1is to
develop an Ocean Robot Service Center (ORSC)
which would utilize ACTS to relay data from
the ROV to analysts at a remote location.
This project, which would receive support
through an NSF-funded project at FICHTR and
the University of Hawaii, is being developed
around an acoustic communication and sensor
fusion simulation environment, where the
computer can perform machine learning during
the ROV teleoperational mode so that docking
functions can subsequently be performed
automatically during an AUV {(autonomous
underwater vehicle) phase.

8.2.3 PACIFIC OCEAN INITIATIVE (POI)

PacSpace is establishing POI to provide a
unique technical, organizational, and
research structure to help meet specific
challenges of the U.S. Global Change Research
Program in the Pacific region. This
initiative explicitly recognizes the growing
interest in small satellites for remote
sensing of the Pacific Ocean environment, as
well as the growing need for rapid
acquisition., processing and distribution of
Pacific Ocean data. The PacSpace Ocean
Initiative includes a broad spectrum of
activities involving information transfer and
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data management to support Global Change
research. Specific examples include:

(1) Transfer of real-time, archival data
from small satellites with earth-viewing
missions. Data from small satellite
programs such as DOE's ARMSAT, the
commercial SEAWIFS program, and
Pathfinder programs for NASA's Earth
Observing System (EOS) are being
considered in this initiative.

(2) Developxent of local area coverage (LAC)
high-bandwidth data handling
methodologies for such programs as
Landsat. ERS-1, and eventually EOS.
This activity also includes the
development of interfaces to NASA's EOS
Data Information System (EOSDIS).

(3) General education applications such as
interactive displays of environmental
information for students in grades K-12.
Thig initiative would incorporute
interactive TV with local area fiber-
optic networks. ACTS* high-bandwidth
capabilities would be used to provide
links to the U.S. Mainland.

(4) Assessment of the potential use of data
from Earth-viewing satellites for
shipping. sport fishing and other ocean-
pased industries in Hawaii.

8.3 REMOTE INFORMATION SERVICES

ACTS' high-speed, high-bzndwidth
communications channels will facilitate &
whole new class of remote information
services. Hawali ACTS team members plan to
use this innovative technology to develop and
propagate advanced applications in such areas
as telework/teleconsulting (using multimedla
and computer-supported collaborative work).
simulation and data visualization (using
remote supercomputing resources), and
te1eoperatiuns/te1escience (using virtual
pcrception and multimedia feedback) .

8.3.1 HIGH PERFORMANCE
COMMUNICATIONS

COMPUTING AND

While conducting its experiment programs.
PacSpace will have access to some of the
world's most powerful computation resources.
Using ACTS, Caltech is planning to link its
Touchstone Delta System (~30 Gflops. and
currently the world's most powerful
computer), as well as the CASA Gigabit
network testbed, with Hawaii's supercomputer
facility on Mauli (providing access to
supercomputer resources at Los Alamos
National Laboratory. the San Diego Super
Computer Center, and JPL). MRIC will also be
able to interface with other supercomputing
stations nationwide. including Argonne
National Laboratory's Intel Touchstone (~500
MFlops). The combination of widely-dispersed
supercomputing resources, high-speed
satellite communications. and Gigabit
computer network linkages will ultimately
create a natural testbed for researching and
developing technologies required for advanced
national communications networks, especially
the NREN.
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8.4 TIMAGE PROCESSING AND MANAGEMENT

Technological advances such as ACTS. which
dramatically enhance bit-rates and bandwidth,
will inevitably place increasing demands on a
variety of communications subsystems. For
example, the transmission of image sequences
such as video remote sensing data from
satellites and reconnaissance aircraft
already requires such advanced communication
techniques as data compression, feature
extraction, object recognition, model-based
scene analysis, image understanding., data
archiving, and overall image/data management.
One promising area in which these advanced
techniques can be effectively integrated with
ACTS technologies is the field of medical
imaging.

8.4.1 REMOTE AND COOPERATIVE MEDICAL IMAGING

The use of medical imagery is expected to
expand dramatically with the development of
higher definition imagers, displays, and
intelligent multimedia technologies that are
interfaced with high performance computers.
The combination of imagery with text, patient
information, and doctor's diagnostic
annotations will become useful electronic
patient records that will enable and enhance
remote access, on-line processing, and
cooperative diagnoses among various medical
experts at geographically disparate sites.

A Hawaii-based team (comprised of the
University of Hawaii, PICHTR, Tripler
Hospital, the MRTC, and PacSpace) has been
working to develop the medical imaging system
technologies and infrastructure required for
an advanced heelth care system. One of the
sites proposed for this program is the
Tripler Army Hospital in Honolulu, which is
scheduled to become a center of excellence as
a Medical Diagnostic Imaging System (MDIS)
teleradiation hub (it already serves as a
center for military operations in the Pacific
region).

The long-term goal of Hawail's medical
imagery experiment will be to establish the
technical feasibility and economic viability
of satellite-based communications for medical
imagery. Hawaili's geographical separation
from other medical resources on the U.S.
Mainland, along with its potential for
providing medical services to other regions
in the Pacific, makes it an ideal test site
tor this type of investigation. Specific
objectives for this experiment will include
(but not be limited to): (1) demonstrating
the feasibility of using ACTS for remote
medical visualization; (2) ascertaining the
ability of ACTS technology to facilitate the
participation of remotely-situated experts in
critical medical situations; (3) developing
new techniques for real-time., user-steered
segmentation (allowing remote experts to more
precisely investigate structural damage
following natural disasters); and (&)
introducing and testing emerging sensor
technologies in trauma aid to disaster sites
(with significant implications for maximizing
survivability for vascular damage and head
trauma).
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In summary. NASA's ACTS Experiments Program
and PacSpace/Hawaii experiments initiative
are founded on the belief that a cooperative
alliance of academia, government, and
industry will foster a scientifically sound
and commercially viable approach to
validating ACTS technologies and that this
unique pooling of resources., in combination
with Hawaii's strategic mid-Pacific location.
will afford the ACTS network a unique testbed
for pioneering innovative applications in
advanced communications. We therefore would
welcome the interest and inquiries of
potential investigators who would like to
consider PacSpace/Hawaii as a potential
partner in developing experimental ACTS-
tivities.
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For the 1993 Pacific Telecommunications Conference

Database Of The world:

Winston R. Hindle,

Converging Technologies

Jr.

Digital Equipment Corporation
Massachusetts, USA

This presentation is a high level overview of the socioeconomic impact of the
convergence of the information technology and telecommunications in our society today
with unlimited potential for the future.
Business, Education, Environment and Space Exploration.

1. CONVENTIONAL MAP OF HAWAIIAN ISLANDS:
(FAMILIAR LITTLE DOTS OF
LAND -- FLAT, UNIFORMLY BLUE PACIFIC)

We all recognize this view - the Hawaiian
Ages ago, people had to get familiar with
islands themselves. They built roads and
to get around on the surface. They navigated
between the islands. They even explored far and
wide across the uncharted Pacific. They
established transportation networks.

Islands.
the
highways

Many of us here today, of course, arrived at PTC
by plane instead of by sea, but we basically used
the same transportation network that was pioneered
by our predecessors. Now... just imagine how much
more of the same territory we could explore if
that huge stretch of ocean could be made
transparent.

2. TOPOGRAPHICAL MAP - THE PACIFIC BASIN LOOKS
QUITE DIFFERENT: (EVERY FEATURE OF THE OCEAN
FLOOR IS DETAILED... PLAINS, VALLEYS, AND
GORGES CAN BE SEEN THROUGHOUT
THE PACIFIC BASIN)

Once we make this vast body of water transparent,
we can see very graphically that these isolated
parts of the surface, which we call "islands", are
part of the same continuous expanse of land. The
configuration of the ocean’s vast floors becomes
as familiar. as navigable, as rich in resources
and possibilities as the land surface that we’re

used to., The more we could explore it, the more
information. resources, and capabilities we could
gain.

And that is the point of my illustration.
Increasingly today. islands of information have
become connected by networks of communication.
The convergence of Information Technology and
Telecommunications has already given us a
transparent ocean. a continentally unified planet
for the full, free exchange of information
anywhere .

Converging technologies have given our societies
the power to explore their resources as never
before. In fact. *his 1mage of the ocean floor
surrounding Hawai. was literally produced by
converging technologies. It was made using
Ceographic Information System (GIS) software
called EarthVision from Dynamic Graphics., which
runs on Digital VAX, Ultrix., or Alpha AXP

Examples are drawn from Health Care,

workstations. GIS implementations like this have
wide environmental uses in such markets as natural
resources management, infrastructure and
transportation, and a variety of modeling and
mapping functions. These are important to
government and industry worldwide.

3. GIS-TYPE TERRAIN MODELING:
(UNUSUAL ANGLE ON THE HAWAIIAN ISLANDS AS
SEEN FROM UNDERSEA)

Here is an illustration that makes another point
about converging technologies. By showing an
entirely different depiction of the Hawaiian
islands. It was also produced on the EarthVision
product from Dynamic Graphics. Technology makes
it possible today to construct visualizations from
viewpoints that can’t be experienced by real
people in real time and space.

The convergence of Telecom and IT gives us the
ability to create and transmit complex,
data-intensive imaging such as the pictures I have
been showing you. We also use it in a wide
variety of applications, such as the GIS
implementations I have mentioned in order to
explore our surroundings and optimize our use of
resources.

~

4. CONVERGING TECHNOLOGIES:
TELECOM & IT

GIS is one example among many others, of our
theme. Telecom and IT are & perfect match of
complementary technologies. Both of these
technologies are rapidly expanding. Professor
Michael Dertouzos, who is director of the
Laboratory for Computer Science at Massachusetts
Institute of Technology, has estimated that...

“computing and communicating tools have been
improving at the annual rate of some 25 per cent
for at least the past two decades."

Of course, there are many different ways to
calculate such a general measurement. But it‘s
true that if we take the speed of communications
20 years ago, when telephone wiring capacity
generally was around 10.000 bits of information
per second and compare it to today’'s
fibre-optic capacity of approximately 1 billion
bits per second -- we get a factor which is well
above professor Dertouzos’ estimate —- an annual
growth rate of 78%! And we would find a similar
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ratio in comparing the cost of information
processing 20 years ago. I might have spent over
1 million US dollars for a mainframe having less
computing power than a desktop device today. A
computer would cost only about $2,000 US dollars
today!.

Today, complementary technologies are a part of
the infrastructure of all industrial development;
in the developing economies as well as the
developed economies. Converging technologies
enable us to offer new, improved services that
have become essential to the world’s peoples.

They open up substantial business opportunities in
many worldwide industries, including finance,
menufacturing, health care, education, and
environmental management. But what has all this
really meant in terms of people’s everyday lives,
today? Wwhat is the impact of converging
technologies on people themselves, and the quality
of life?

5. SAVING LIVES (HEALTH CARE)

We are already seeing very striking examples. One
of the most significant that I‘ve seen is called
MBS, or Media Broadband Service, from NYNEX. MBS
is an intelligent-network-based visual
communications capability that allows
collaborators who are located in geographically
dispersed areas to share high resolution images.

The most dramatic application
many lives. Currently, it is running on Systems
from Digital at two hospitals in Boston, part of a
multi-hospital test site where MBS is being used
experimentally, MBS allows doctors to exchange
not only medical images, but voice and text as
well. And it gives them access to full
information contained in a patient database.
will allow smaller hospitals to share the
resources of larger ones allow doctors to
access critical medical information from remote
sites and support critical opinion-sharing and
decision-making among medical personnel, no matter
where they may be located.

of MBS could save

MBS

I believe MBS will prove to be especially
important in the Asian Pacific, with its widely
dispersed geography and resources. Incidentally,
there will be a presentation and a video about MBS
right here at PTC ‘93, given by Mr. Cas Skrzypczak
on Tuesday morning. In the future, I believe we
will see MBS and many other medical applications
used to link the healing skills of physicians
around the globe.

6. WORKING PRODUCTIVELY

Next. I‘d like to speak about converging
technologies’ impact on the world of business.
we know, the world marketplace is changing
dynamically. Globalization and decentralization
are major organizational trends in many
industries. Working relationships themselves are
changing. and this is where our converging
technologies are playing a big part in supporting
our customers’ new business needs.

AS

Most visibly, the proliferation of wireless
communications, supporting mobile voice and data
networks. has meant that field workers in many
industries can not only exchange messeges. but
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also retrieve and process information from
databases anywhere. Manufacturers and insurers;
transportation companies and automobile rental
agencies: and field workers ranging from emergen:y
repair crews to journalists benefit from this nes
generation of mobile systems.

Such mejor insurers as the Prudential Company of
America are among leading US users who are already
relying on wireless communications to streamline
their field employees’ tasks. The impact of
wireless communications is recognized as so
critical to automobile rental agencies, that they
will soon be offering mobile telephone facilities
in most rental vehicles.

All this has contributed to another visible trend.
the decentralized office, with people doing their
work easily and efficiently from remote sites, as
needed. "The wireless office," we might call it.
Trials of "wireless office" systems are under way
in major US companies today, including AT&T and
Hallmark Cards, among others. Because this entire
new business within Telecom requires new forms of
IT support... Many suppliers are bringing a new
generation of wireless office products to market.

One product, “The Vvirtual Office," represents a
cooperative develoyment of several partners,
including Nippon Electronic Corporation (NEC),
Digital, and SKYTEL, a US paging company. The
virtual Office is currently being tested by
leading customers in the US, including Xerox, MCI,
and PACTEL. Using the virtual Office, any person
anywhere has office tools at their fingertips -
including E-mail, bulletin board, voice mail, fax.
vaging, and other essential services. With the
virtual Office, mobile workers in certain jobs can
gain from 15 to 100 per cent in productivity.

The virtual Office is one among many examples of
how Information Technology suppliers work
cooperatively with telecommunications vendors
worldwide in order to deliver total solutions.
For example. we are currently working with

Ericsson, a leading supplier of mobile networks,
switches, and other mobile data communication
products, to integrate Ericsson’s Mobitex radio

networks with Digital IT networks. The Mobitex
intelligent network technology is based on an open
architecture standard and is widely operational
today in a number of countries in Europe and North
America.

We are also working with service providers. This
past year, we teamed up with RAM Mobile Data and
BellSouth Enterprises to develop mobile data
solutions worldwide. RAM’s Mobitex network is
operational in Europe and North America. A trial
in Digital’s services organization is currently in
progress, using Mobitex in a dispatch service
application. The operator is CANTEL, a major
Canadian wireless operator.

Another important wireless application that is
being discussed here at PTC ‘93 is Digital‘’s
G*STAR. a product which enables wireless service
providers to improve customer service quality by
providing automated, structured trouble call
reporting and management functions. A
presentation of the G*STAR product will be given
at PTC 93 by Mr. Chandan Seernani on Monday
morning.



7. WORKING COOPERATIVELY

I‘'ve mentioned cooperation repeatedly in these
examples. It°s a theme I want to emphasize. On
many fronts around the world today, working
relations between companies are changing. We see
partnerships, alliances, and other collaborative
ventures between Telecom Service Providers., IT
suppliers, and equipaent manufacturers.

Certainly in the case of our converging
technologies, IT and Telecom; we at Digital
believe that cooperation is the fundamental key to
success in our growing markets and success in
making a positive, long-lasting impact on our
global society. As an example, let me mention a
very challenging project that Digital took part
in, for a leading clieant here in the Pacific
region. Recently the Nomura Research Institute
(NRI) needed to build a global network to support
a wide range of functions.

NRI‘s Global Network System had to support not
just messaging: not just traditional transaction
processing; but real-time trading and
risk-management functions for such NRI
institutions as the Nomura Group, which is the
largest financial organization in the world.
Building NRI‘s Global Network System meant
conforming to international standards, and
integrating the efforts of different IT and
Telecom companies. As a result, the network was a
joint effort of a number of world-class IT and
Telecom providers, including Digital. Instead of
seeing ourselves as competitors, all of us worked
together and got the job done. Today, as a result
of this cooperative effort, virtually all NRI
users benefit from NRI’s Global Network System,
using the network for functions which range from
securities bonds trading to system research.

8. LEARNING GLOBALLY (EDUCATION)

Let me turn next to the world of education.
converging technologies have had a clear and
obvious positive social impact. T can cite
examples of long distance learning programs that
are operating today in different parts of the
world.

Here,

There‘s a project in the Canadian province of
Ontario. linking 3 schools that are 50 to 1GO
kilometers apart (30 to 60 miles apart). They can
share writing, math, and history activities as
well as computing and environmental projects. A
system like this increases the number of available
learning opportunities, offers a richer
educational experience and reduces the isolation
of teachers in geogrephically dispersed areas.

Glnbal networking is also transforming
institutions of higher learning: extending the
university beyond all traditional boundaries -
even those of nations., coatinents, and cultures.
For example. academic libraries inrreasingly play
the part of a "knowledge center" serving as the
hub of a widespread information system in which
the schnlar can search not only the holdings of
the immediate library but catalogs: statewide.
regionally. nationally - even across the Pacific

Let me mention a project that has been taking
place at Sonoma State College in California.
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Using the software developed at Sonoma State, any
user accessing the Internet on a Digital Equipment
system can browse through hurdreds of library
catalogs frem 36 states and a number of countries
worldwide with transparent ease of use.

In addition to these on-line card catalogs other
library systems are being developed that offer
keyword searching and database access.
Implementations like these open the way for the
network to become an increasingly rich information
retrieval utility with the eventual goal of
delivering full text and imaye, exactly as
originally published, to users anywhere on the
system.

An example of this capability is a large-scale
commercial electronic library of image data which
has been in use for several years, in Japan. 1It’s
called the Electronic Library and it was developed
by an alliance including the Electronic Library,
Digital Japan, and Toshiba. Hundreds of business
and government subscribers today receive over
2,000 articles daily from the Electronic Library.
Users can also order any particular item from an
archive containing more thaa a million articles.
within 3 minutes, the subscriber receives the
exact image of the original article on ¢ fax
machine, complete with all photos and graphics.
with services like the Electronic Library, today’s
converging technologies are helping libraries
accomplish their historical purpose: converting
information into productive knowledge.

9. PROTECTING THE ENVIRONMENT

Finally. let us consider technology in support of
environmental issues., I think we would all agree
that an important area of social impact today is
the global environment. Here too, I am glad to
say that our converging technologies are being
harnessed in positive and far-reaching
applications that bring hope for the future.

For example, one of today’s critical issues is to
gain frll understanding of the consequences of
environmental problems such as the "greenhouse"®
effect, ozone depletion, deforestation, and a
diminishing water supply. And yet, in order to
reach this goal. earth scientists need data
storage that are 3 to 4 times larger than what is
currently available. They also require massive
information access capabilities and they require a
means of collaboration among scientists who are
working at remote Sites.

Today. a project known as Sequoia 2000 aius to
creatz the solution; linking together global
change researchers and computer scientists on 6
campuses of the Urniversity of California, and
other institutions. Sequoia 2000 proposes to
build a huge information storage and retrieval
system that can hold the equivalent of 150,000
hard disks, and develop methods for rapid data
retrieval. The project is a model of cooperation,
bringing earth scientists, who have information
storage and management needs together with
informatior scientists., who are building the
technology to make it happen.

Let me briefly mention another example of a
significant implementation that is making an
important contribution to environmental
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protection. As you know, air pollution is an
environmental problem of worldwide proportions.
Today, however, an advanced air quality modeling
system, called GEMS (Geographic Environmental
Modeling System) provides a way to evaluate
different options for environmental control. It
has been developed at Carnegie Mellon University
in the United States. Because GEMS involves very
large, distributed databases, it is a very good
illustration of how harnessing converging
technologies is necessary for success. GEMS
currently focuses on air pollution, but it is easy
to foresee that many of its aspects will be
applicable to other environmental problems that
confront us today. Some problems are water
pollution, ground water contaminaticu, hazardous
waste disposal, and climate change.

10. "THF. DATABASE OF THE WORLD" HARNESSING
CONVERGING TECHNOLOGIES

In all the areas I’ve mentioned today, the role
played by converging technologies is fundamental
and highly positive. Our two industries,
converging with such speed and power, are today
laying the foundations of a unified, global,
intelligent network and giving the world’s people
fuller access to what I might cail the "database
of the world."

How can we continue to harness the converging
power of our technologies? Let me offer some
simple, basic suggestions. I believe that our
joint mission is: First, to work together
building infrastructures. Second, to collaborate
on standards. There are promising examples of
both, taking place today, here in the Asian
Pacific region.

A far-sighted instance of the first is t¢ be found
in Singapore, which has articulated a vision of
itself as an "Intelligent Island" by the year 2000
-- a networked nation destined for economic growth
and high productivity ... and a global hub for
research & development, manufacturing, and
transportation. Singapore’s vision is entitled
“IT 2000." 1Its strategic cornerstone, as many of
you know, is the building of a National
Information Infrastructure supporting high
bandwidth communication. To quote the words of
Singapore’s National Computer Board, IT 2000
promises to help turn Singapore into a "highly
efficient switching center for goods, services,
capital, information, and people."®

Singapore’s IT 2000 vision is central to a
national economic strategy for business, services,
and transportation development. Its high-capacity
infrastructure will be the foundation for such
added value as advanced business functionality,
extended distance learning capabilities, and an
integrated airport information network - a “smart"
airport. IT 2000 is a forward-looking plan which
actively embraces the full potential of multimedia
and promises to facilitate the growth and
effectiveness of a wide range of industries.
Digital has been involved.as an advisor to
Singapore‘s National Computer Board on the
architecture that is essential to the projected
information infrastructure. We are also involved
with the Telecom service providers in consulting
on IT2000°s planned multimedia capabilities.

I also mentioned the vital importance of
collaborating on standards. An example of this
took place recently when Nippon Telegraph and
Telephone (NTT) formed a consortium to work out
the technical standards for a procurement
specification for general purpose computing.
development consortium consisted of NTT, NEC,
Fujitsu, IBM Japan, Hitachi, and Digital. By
using a consortium, NTT achieved vendor agreement
on the requirements, and participating vendors
were able to influence the results. In the same
spirit, the next-phase consortium will include
additional vendors and users. With the adoption
of this procurement specification by NTT, Digital
and its collaborators took a major step towards
global standardization.

The

As I reach the conclusion of this talk, let me sum
up my support for the general theme of this
symposium. By harnessing converging technologies,
the world’s peoples will at last gain full access
to what I have called... the "database of the
world" - optimizing the world’s rich resources for
present and future generations.

11. DISCOVERY
(DRAMATIC PICTURE OF EARTH, SEEN FROM
SATELLITE)

So far, I've considersd converging technologies as
globally based . which they certainly are. Yet
it’s very dramatic to realize that our vision is
not even limited to earthbound communications.
Today, communications encircle the earth .
tomorrow, they will span the universe. Think of
today’s complex automated space missions.

In tbe past year, IT and Telecommunications have
successfully sent an unmanned mission which will
send us information about Pluto, the virtually
unknown outermost planet of our solar system as
well as a mission to explore the nearest planet,
Mars, in greater detail than ever before. Haven't
the world’s past, present, and future space
missions ranked among the supreme achievements of
converging technologies?

After all, this image was transmitted, received,
enhanced, and distributed to the Earth’s
population thanks to Information Technology and
Telecommunications. If it were not for converging
technologies, we would never be able to
contemplate and study our own planet as it sppears
in space.

As we behold it, let me conclude . with the
words spoken by the Saudi Arabian astronaut Sultan
Salman al-Saud aboard the Discovery space shuttle
several years ago, as reported in the press at the
time.

"The first day or so, we all pointed to our
countries. The third or fourth day, we were
pointing to our continents. By the fifth day we
were aware of only one Earth."

Today we have talked about these converging
technologies as they apply to our earth. At some
future PTC conference, we will no doubt be looking
beyond the earth, and discussing societal
applications pertaining to exploration and
communication throughout the universe. what
exciting opportunities lie ahead!
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Telecommunications Development in Taiwan, ROC

A Study Case for Modernization

by P. Y. Lee
Director General
Directorate General of Telecommunications
The Republic of China

1. Introduction

In recent years, the worldwide trend
moves toward political democracy, econo-
mic liberalization, and social diver-
sification. Consequently, the capability
of the economy and trade has become one
of the major measurements of a nation’s
strength. The economic achievement in
Taiwan, ROC has been widely cited as one
of the "economic miracles"” of develop-
ment from a poor, heavily agricultural
dependent economy to one of the most
remarkable New Industrial Economies
(NIEs) in Asja. DGT,; Directorate Gene-
ral of Telecommunications, is a govern-
ment owned organization and responsible
for promoting network construction and
operation as well as introducing satis-
factory telecommunications services to
the ROC. It has been playing a strate-
gic and vital role in contributing
to the dramatic economic growth of the

ROC. On this special date, I am very
honored to be here and would like
to take this opportunity to share its

outstanding experiences with you.

2. Current Status of
Telecommwunications in The ROC

The

To keep pace with the rapid economic
growth in our country, the development
of telecommunications was astonishing
during the past forty years. As of June,
1992, several milestones were reached
and the result could be seen from the
following statistics:

1) The number of telephone subscribers
is over 7 million, ranking 16th in
the world.

2) 97.71% of all families have telephone
service.
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3) There are 34.5 telephone
for every 100 people.

main lines

4) The number of direct international

telephone circuits is over 5,600.
5) The International Subscriber Dialing
(ISD) service has been available to
197 countries/areas, and the
international outgoing traffic
reached 329 million minutes in the
fiscal year of 1992.

6) The number of radio pagers is well
over one million, accounting for a
21.8% growth rate over the last year.

7) The number of cellular mobile phones

is about 300 thousand, amouunting to a

117% growth rate over the last year.

8) The local telephone switch has

million lines, of which 58.7%

digital.

10.4
is

9) The toll switch has 0.56 million
lines, of which 96.8% is digital. It
is expected that all toll switch
lines will be completely digitalized

by the end of 1994.

DGT'’s Experiences in The Development
of Telecommunications

DGT hag encountered many difficul-
ties during the past four decades, for
example, the shortages of capital funds,
technologies, materials, and skilled
workers, the rapid growth of subscriber
application, higher trouble complaint
rate, etc. However, it has successfully
launched a variety of dynamic,
innovative strategies and efficient mea-
sures to overcome the obstacles. The
specific experiences accumulated by DGT

over the past years are briefly stated
L1,
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follows:

Under the self-supporting policy, DGT
has adopted a tariff policy of
levying high installation charge and
low monthly rental on local telephone
subscribers so as to enhance its
financial structure. Such revenue has
been used for expanding the domestic

telecom infrastructure to expedite
the development of local areas.
Today, DGT’s debt ratio is only

14.51% that indicates an evidence for
sound and strategic approach.

In 1968, 1976, and 1984, DGT
introduced cross-bar electro-magnetic
switching, analog ESS, and digital
switching equipment respectively.
These introducticns have created many
good opportunities for the develop-
ment of local telecom industry and
thus encourage the establishment of 2
cross-bar manufacturers, 2 analog GsS
manufacturers, and 3 digital switch-
ing manufacturers in respective
phases. Their products have satisfied
the urgent demand during the rapid
growth period that the annual growth
rate is over 20% from 1968 to 1981.
DGT has spared no efforts in imple-
menting a series of the Four-year
Mid~term Telecom Development Plans
since 1953 to expedite the Telecom
Modernization Plan and thus achieve
the goals of providing modern telecom
services in urban areas, popularizing
the telecom services at countryside
and rural areas, and upgrading the
network infrastructure islandwide.
The achievements were fruitful in
forming a sound fovndation for the
future development. At present, the
Tenth Mid-term Telecom Development
Plan is under way. In addition, to
cope with the Six-year National
Development Plan, DGT has already
mapped out the consecutive Mid-term
Telecom Development Plan to be
launched in the fiscal year of 1994
in order to realize the goal of com-
pletion of ISDN in 2000.

DGT, not only completed the goal of
providing the telephone service at
every countryside in 1975, but also
achieved the target of installing the
telephone sets at every village in
1980. Since then, the telephone
service is available throughout.the
whole island in the ROC. Meanwlile,
at the villages of remote areas, the
local telephone switching equipment
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5)

6)

7)

8)

was installed and the old equipment
was replaced with a view to provide
the enhanced services and thus

balance the development of all areas.

DGT introduced the International Sub-
scriber Dialing (ISD) service in June
1978. It has facilitated the local
people to make overseas calls,
increased DGT’s revenue, and relieved
the heavy load of the operator-
assisted service. Moreover, the CAMA
(Central Automatic Message Accounting
)system, which was developed by the
Telecom Laboratory, one of DGT’s
subordinate organizations, has even-
tually provided the <C400 cross-bar
telephone switching equipment with
the automatic billing mechanism and
thus stimulated the tremendous growth
of the ISD service.

To reduce the subscriber’s burden for

making telephone calls, DGT merged
280 business basic tariff rate areas
into 16 ones in June, 1990. Mean-

while, the measurement of calculating
local telephone calls on a five-
minute basis has been implemented and
thus laid a stable foundation for the
development of the dial-up services.

To meet with the economic develcpment
and the demands from the subscribers,
DGT completed the single tone type
radio paging system in 1976,
introduced the numeric display type
radio pager in 1988, and opened the
Chinese character display type radio
paging service in August, 1992. DGT
introduced the cellular mobile
telephone service to the public in
1989, and inaugurated the handheld
mobile telephone service in July,
1990. Since the introduction of the
mobile telephone service, the annual
growth rate has been skyrocketing.
Besides expanding the radio channels
and installing the additional base
stations, DGT is currently accele-
rating the plan of digitalization so
as to meet the markzt needs and pro-
vide the firm foundation for opening
more data communication services to
the information society of the ROC.

The success or failure of an enter-
prise lies greatly on the use of its
human resources. Every year, DGT
spends about US$ 20 million for
training its 37,000 employees. Each
employee receives about one week of
training in a year on the average.
Besides on-the-job training, the
R
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employees are also given the career
planning. The human resource culti-
vation will continuously remain as

one of the major tasks to DGT.

4. DGT's Restructuring Plan

Under the impacts of globalization
and liberalization, DGT realized that in
addition to accelerating its network
construction, the organization structure
itself needs to be changed to fit the
more competitive environment. In doing
this, the existing Telecom Act and the
relevant regqulations must be revised
first. DGT will be segmented into two
separate parts. The regulation function
will remain in DGT as a government
organization. On the other hand, the
business operations will belong to a
state-owned telecom operating company
with more flexibilities and autonomies
in personnel management, procurement of

equipment, budgetary and auditing
systems, The draft proposal including
the "Laws for Chinese Telecom
Corporation®, the "Regulation for DGT'’s

Organization", and the "Telecom Act" has
been submitted to the Legislative Yuan
for approval.

=

5. The Major Development Plans of DGT

As the telecom industry is getting
more important for Taiwan to achieve its
goal of becoming an Asia-Pacific
regional financial center, as well as an
int‘’l cargo transport hub, in line with
the Six-year National Development Plan,

DGT has launched the Intelligent
Multi-dimensional Network Development
Plan which consists of ten wmajor

projects in 6 categories, namely,
digital switching system, optical fiber
system, optical fiber submarine cable
system, personal communication system,
intelligent network and integrated
services digital network. The plan will
require a total investment of US$ 4.8
billion during the period from 1991 to
199e.

It is assuwmed that after the
completion of the plan, DGT can provide
higher efficient mobile communications
and upgrade the telecom services on the
offshore areas such as Kinmen and Matsu
islands and develop high-quality and
diversified telecom services.

6. Conclusion

The above presentation summarizes
the past forty-year development of the
telecommunications in the ROC. it
provides the valuable experiences for
the developing countries to plan their
telecom strategies when they face the
similar difficult situation. I sincerely
hope that through the sharing of these
experiences, the mutual understanding
and close relationship between us may
step further.

Thank you for your attention.




Development of Multipoint Teleconference
System Using Multipoint Control Unit (MCU)

Tatsuhide Arakaki, Etsuo Kenmoku,
Toyonori Ishida and Masanori Sawai

NEC Corporation
Tokyo, Japan

1. ABSTRACT

This multipoint teleconference system
pictures, documents, VCRs, and audio.
Control Unit (MCU), Master Controller (MAST CONT), and multiple conference
terminals (Visualinks AD series). The multiple conference terminals located in
remote locations are connected by video, audio, and data multiplex transmission
digital lines in a radial network with the MCU and MAST CONT in the center. Each
MCU can connect up to 8 locations and can simultaneously handle the multipoint
teleconferences of two groups that are independent of each other. (The MCU can
connect up to 14 locations using a cascade connection.)

This system provides functions that enable all participants at all locations to
see the video of a person speaking. It also provides various modes which allow
video selection at any location and automatic screen switching to the video of
the person speaking. Also, audio functions can be selected for simultaneous
discussions at all participating locatioms.

can be used for teleconferences with motion
The system is comprised of a Multipoint
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The multipoint teleconference system is much more effective than conventional

point-to-point teleconference systems.

2. INTRODUCTION (3) Makes simple system configuration possible
by its application of the MCU and
The teleconference system mérket environment has Visualinks AD series.
been improving rapidly of late due to changes in (4) Allows wireless remote control of almost
user outlook, down-sizing, price reduction, all its functions during a conference.
development of communication networks such as (5) Enables setting and clearing of desired
ISDN, and recommendation of CCITT standards for type of conference easily from any of the
video CODEC. conference rooms.
While teleconference system installations are (6) Enables simultaneous discussions at
becoming widespread, their applications are no multiple locations by the use of an echo
longer limited to conferences only. canceller system.
Teleconference systems are widely used for (7) Superimposes the menus of operations
numerous purposes such as company education and (required during a conference) on the
training (for employees) and remote lectures. screen for smooth handling. The feature
As a result, there is an increasing demand now takes the man-machine interface into
for systems with various capabilities to cope consideration.
with diverse applications. (8) Provides various modes, such as selection
To meet such needs, we have developed the of conference room picture to be received,
multipoint teleconference system which can run voice activation control, operator, and
(in addition to conventional point-to-point local conference room transmission.
conferences and broadcasts) an audio-visual These modes allow-.video reception to be
teleconference which all participants at selected according to the type of
multiple remote locations can join in. This application during a multipoint
document introduces the features, configurations teleconference.
, and functional outline of the multipoint (9) Provides three camera control methods.
teleconference system that uses the Multipoint These are the manual mode, the automatic
Control Unit (MCU). mode using voice activation control, and
the preset mode which moves the camera to

3. SYSTEM FEATURES preset positions.

(10) Allows extra functions such as electronic

The features of the multipoint teleconference
system are summarized below. Table 1 gives the
main specifications of the system.

(1)
(2)

Uses video CODEC complying with CCITT/TTC.
Handles a wide range of communication
speeds and various communication lines.

132

board and graphics system to be added
easily.
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4. SYSTEM OVERVIEW

This =ultipoint teleconference system consists
of a Multipnint Control Unit (MCU), Master
Controller (MAST CONT), and multiple conference
terminals (Visualinks AD series). The multiple
conference terminals located in remote locations
are connected by 1l.5Mbps video, audio, and data
multiplex transmission digital lines in a radial

network with the MCU and MAST CONT in the center.

The system configuration is shown in Fig. 1.
The configurations of conference terminal and
peripheral equipment are shown in Fig. 2.

simultaneously handle the multipoint
teleconferences of two groups that are
independent of each other. Two MCUs cascaded
each other can connect up to 14 locations. The
MCU is shown in photo 1.

4.2 VISUALINKS AD SERIES
(TELECONFERENCE TERMINAL)

The Visualinks AD series is a compact, all-in-
one type teleconference terminal configuration
consisting mainly of the video CODEC (VL5000)
which complies with the recommendation of CCITT

/TTC standards;

the teleconference controller

4.1 MULTIPOINT CONTROL UNIT (MCU)

The MCU performs simultaneous network control
(communication line setting, video switching,
and audio mixing) of communication line
connections to multiple remote locations in the
multipoint teleconference system which uses
video, audio, and data. .
Each MCU can connect up to 8 locations and can

(TC5000) which is equipped with a high-grade

man-machine interface;

terminal (TV5000).

and the teleconference
The Visualinks AD series is

is shown in photo 2.

The video CODEC VL5000 complies with CCITT
recommendations (H.221, H.230, H.242, H.261,
H.320) related to picture phone and
teleconference. The video CODEC processes video
and audio signals used-for picture phones and

Table 1}

Communication interface
Communication speed
Applicable line

Audio system
Control system
Transmission band
Video CODEC
Input TV signal
Resolution
Coding algorithm
Audio coding system, speed

Data port

Video system
Video transmission display
Monitor

Camera

Control system
Video switching control during
multipoint teleconference

Line switching control

Line setting control
Conference operation control
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MAJOR SPECIFICATIONS

56K to 1.92Mbps (B8ZS)
o High-speed digital leased circuit
o INS 64/1500

o Echo canceller system simultaneous two-way)
o Broadband (7KHz)

NTSC

480 lines x 352 pixels (NTSC)

Complies with CCITT H.261 recommendation.
o SB-ADPCM (CCITT G722 7KHz)

o 64Kbps

o MLP interface (RS-232C)

o 4.0Kbps or 6.4Kbps

1 screen transmission/display
o 33-inch monitor
o Picture-in-picture display for receiving/sending screens
o Camera (Remote control functions using remote controller)
(Voice activation control)
o Documents camera (manual)
o External camera (manual)
Recording and playback

Automatic switching by voice activation control
Operator control

Reception selection control

Local couference room transmission control
Point-to-point connection

One-way connection (broadcast)

o Multipoint connection

Control using terminal

Control using wireless remote controller
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teleconference systems by compression coding,
multiplexes the signals together with various
data signals, converts the signals into digital
signals of 56Kbps to 1,920Mbps, and transmits
these digital signals. The VL5000 is shown in
photo 3.

The teleconference controller TC5000 controls
the camera, audio, picture-in-picture screen,
superimpose functions, field multiplex function
for two full-screen images, still-picture
graphics transmission function, and voice
activation control function. In view of
conference operating efficiency, almost all
controls during a conference can be performed
with a wireless remcte controller. The TC5000 is
shown in photo4.

The teleconference terminal TV5000 consists of a
portable structure system rack which holds audio
and video input/output devices such as monitor,
camera, microphones, speakers, and peripheral
equipment.

4.3 MASTER CONTROLLER (MAST CONT)

The master controller controls communications,
such as various conference setting information
between MCUs, in accordance with the information
specified at conference terminals installed in
each conference room. It also controls system
operating statuses and network management.

The MAST CONT mainly handles all the procedures

for starting and ending a conference and also
keeps a record of the system operatioms.

5. SYSTEM FUNCTIONS
5.1 CONFERENCE MODE

This system has functions for setting and
clearing of the desired type of conference,
which can be done easily by looking at the
terminal (personal computer) screen installed in
each conference room.

The types of conferences which can be held using
this system are the multipoint teleconference
(connects conference rooms in up to 8 locations
, conventional point-to-point teleconference
(connects conference rooms in two locations),
and broadcasting (performs simultaneous
transmission from any one conference room to
multiple conference rooms). The system allows
having different types of conferences
simultaneously within the permissible
combination range. (When having multipoint
teleconferences, however, up to two independent
groups can simultaneously hold conferences
using this system.)

The media used for teleconference consist of
audio and video data which is transmitted and
received between conference rooms.

The available conference modes and the media
used for each conference mode are summarized in
the table below.

Table 2 CONFERENCE MODE AND MEDIA

Point-to-point

Picture of connected remote

Voice of connected remote conference
roou.

teleconference conference room.

Broadcast Simultaneous transmission of leading
conference room picture to all
participating conference rooms.

Multipoint o Selection mode for conference room

teleconference reception

Each participating conference room
selects the desired picture of
another conference room taking
part in the conference.

o Voice activation control mode
The picture of the desired
conference room is automatically
selected from participating
conference rooms using the voice
activation control function (point
detection) and transmitted to all
conference rooms.

o Operator mode
The conference room acting as
leader of conference selects the
picture of the desired conference
room and transmits it to all
conference rooms.

o Leocal conference room transmission
mode
Transmits the picture of local
conference room to all conference
roous.

135

Simultaneous transmission of leading
conference room voice to all
participating conference rooms.

Mixed voices of all participating
conference rooms will be distributed
to each conference room. (The voice
in the local conference ruvom will be
excluded, however.)




5.2 CONFERENCE CONTROL

Almost all operations required for running a
conference, including start-up of system power
and various camera controls, can be performed
during the conference using a wireless remote
controller which is basically same as the ones
used for home electrical appliances.

70 enable participants to ~oncentrate totally on
conference proceedings without having to bother
about conference equipment operations, this
system offers a number of useful control
functions. For example, the preset function
moves the camera to preset positions simply when
a key is pressed on the remote controller. The
cazmera voice activation control function
automatically moves the camera to a person
speaking by responding to the person's voice
over the microphone. The system also provides
an automatic point switching function which
automatically switches the screen to the picture
to be received during a multipoint

Table 3 MAIN FUNCTIONS OF TELE

Video system (1) Monitor display screen sele

(2) Picture-in-picture

(3) Superimpose

(4) Transmission picture select

(5) Reception picture selection
(during multipoint teleconfe

Audio system (1) Microphone ON/OFF

{2) Volume adjustment

Control system (1) Local conference room camer
control

(2) Remote conference room came
control
O
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teleconference when a different person in a
different conference room starts to speak. The
superimpose function provided clearly displays
the operation conditions and system status on
the monitor.

The main functions of conference operations are
given in the table below.

CONFERENCE OPERATIONS

Description

ction | Selects the video to be displayed on
the monitor from receiving picture,
transmitting picture, VCR, local
conference room document, and remote
conference room document.

Displays the transmitting picture on
the receiving picture, using the same
monitor screen.

Displays the remote conference room
name and system status text on the
monitor.

ion Selects one picture from pictures of
notion picture, documents, VCR, and
moving camera and transmits it to the
remote conference

rooms.

Sets either reception selection mode,
rence)| voice activation control mode, or
operator mode in accordance with the
type of conference to select the
picture to be received.

Enables mute control of local
conference room microphones.

Enables volume control of local

speaker units.

a In addition to the normal manual
operations, this function automatically
moves the camera using voice level
detection to a person who is speaking.

ra Enables control of a remote conference
room camera which is transmitting the
picture.




6. CONCLUSION

Facsimiles and personal computers brought great
changes to the business system. The
teleconference system will revolutionize it.

To have more teleconference systems installed
and to make them popular, we are working toward
reducing the unit prices, creating the optimal
system which can cope with various applications,
and making arrangements to provide network
functions such as reservation management.
Through such efforts, we hope to develop a
teleconference system that will be even more
user-friendly.

L~ SITITTY
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THE NEW GENERATION OF ISDN APPLICATIONS AND BEYOND

Dale T. Rogers - AT&T
Jerry Nowicki - ESI Systems

ABSTRACT

A great deal of energy has been focused on ISDN
deplovment to provide advanced technology solutions for the
business environment. The emergence of Global ISDN
interconnectivity coupled with newer technologies such as
frame relay. SMDS. and eventually ATM networks, will
provide new applications which will benefit society as a
whole. These applications are mainly in the following areas:
health care, education. travel and recreation, and enhanced
entertainment.

We are witnessing several new emerging applications in
Catifornia and elsewhere whose benefits can be extended
throughout the ISDN equipped countries of the Pacific Rim
and the world. Ubiquitous applications are important to
PTT's worldwide because it will help them better serve their
multinational customers as well as allow them to take
advantage of their investments in ISDN, frame relay. and
other wide band technologies. Cur effort explores some of
these applications and addresses the expanding data needs,
the principle drivers, and the key elements to successful

deployment and mass marketing of these techno-applications.

1. INTRODUCTION - DATA IN A CHANGING
WORLD

Today, the world’s the socio-economic structures are rapidly
changing and so are the trends in data networking which
provide the important informational linkages between
peoples. In fact there are those who argue that the
proliferation of technological advances and deployment of
data networks is having a direct impact on changing world
events. Some recent well known examples include events at
Tianamin Square, the outcome of the Gorbachov coup
attempt followed by Yeltsin's rise to power. and the short
duration of the Kuwait-Irag war. In all three events, the role
of fax. email and other data network services to rapidly
communicate important information via non-traditional
means is now recognized as having had an important impact
on the outcome of these events.

Coincidental with the emerging trends in data
communications is the merging of voice and data networks,
and the shifting of data trends from centralized process
networks toward user-to-user networking. The rapid
dispersion of powerful. high speed computing applications

down to the individual's desktop is simultaneously driving
users toward more data intensive network application
requirements, We have observed that advances in
computing, audio, and video technology is driving this rapid
trend toward networking “global data-tization™ as shown in
figure 1.
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NOTE
THE USE OF PACKET-BASED AND SWITCHED DIGHAL SERVICES TO LINK LAN'S WILL
GROW. ACCORDING TO THE YANKEE GROUP TYPES OF SERVICES USED FOR

LA INTERCONNECTION ESTIMATED IN 1991 AND PROJECTED 1995 8Y PERCENT
DO NOT TOTAL 100 DUE TO ROUNDING

SOURCE COMMUNICATIONS WEEK 9/14/92

Figure 1
Global Data-tization

Today almost 40% of data traffic is carried via low-to-
medium speed modems over the traditional analog voice
network. Approximately 50% of this traffic and 10% of the
private network traffic is expected to shift to higher speed
circuit and packet type networks that are publicly accessible.
We see this shift occurring over the next five years. Clearly,
data networks are changing and the application requirements
for more bandwidth and integrated voice/data capabilities is
creating increased demand for standardized advanced
services such as ISDN, frame relay. SMDS, and ATM by
users in the major industrialized countries. We believe that
any country wishing to enter the global economy or to
remain economically competitive in the 21st century must
make a commitment to depioy these advanced
communication networks as infrastructural necessities.

For example. the ease of use and economic advantages of a
single integrated 1SDN interface to multiple networks
(including frame relay, SMDS and ATM) is an important
factor in ISDN’s success globally. In the computing world,
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ISDN is beginning to gain favor as an element in meeting the
challenges of cluster-server applications and user-to-user
network applications. These applications are principally
found in the small and medium business markets. However a
new trend for telecommuting is emerging which will impact
the need for advanced services at the residence. Many large
corporations are decreasing the size of their payrolls through
outsourcing work to low cost cottage industries which
typically work at home.

These rapidly growing market segments are driving the
changing data network market needs which in turn are
driving changes in the role of Information Systems(IS)
management. The move away from centralized legacy
applications is shifting IS managers fccus from overseeing
private data domains toward helping their data users build
more efficient and dispersed data networks. As a result we
are observing more Information Systems focus on: LAN-
LAN, LAN-MAN/WAN, multi-media conferencing, file
server-LAN, and countless other flexible and widely
distributed data needs. Besides data networking, the new
role of the IS manager now includes network management
and integrated voice/data management applications. In such
an environment the IS manager is beginning to recognize that
ISDN and other public network services can offer many
immediate and cost effective solutions that are compatible
for use with both existing and future advanced networking
techrologies.

2. CHANGING USER NEEDS

Recent trends indicate that it is not business as usual any
more. Data users have more options and are more
knowledgcahle an how to use those options. Additionally.
costs are becoming more and more of an issue and purchase
decisions are moving down the scale in terms of years
required before payback. f.quipment investments once
calculated between 3-5 ycars are now required to break even
in 1.5-3 years. The increasingly <hort payback requirements
are necessary to the success of husinesses despite the fact that
investment decisions are often further complicated by
lagging tax depreciation laws.

We find that networking trends are just as dynamic as
computing trends. Voice and data users are beginning to
ook beyond commodity transport services towards value
added networks. They are discovering that value added
networks are giving them strategic advantages with their
suppliers and customers. These intelligent networks are
capable of running applications instead of just carrying raw
data and are becoming more cost effective than provisioning
expensive proprietary customer premise equipment on the
ends of a rigid and static pipe.

What is driving this phenomena? The driving forces come
from the application requirements of both the strategic
planners in corporations and the departmental user as
depicted in figure 2. Network speed. flexibility and low cost
are key decision elements for all applications over time.

Application Performance is Critical Driver
622 —
155 — B Scientific Computing
100 — B Medical Imaging
ZQ? @ Compound Document Processing
Q ® B Multimedia
\3: ” Il LAN Interworking
. Il CAD/CAE
g 10 Il Advanced Office Automation
Q Il LAN Interworking
w
4 — Il Fie Transfers
B Order Processing M AN Interworking
] —
W Electronic Mait
06— [l Office Automation

1985 1990

1995

Figure 2

User Applications Require and Often Demand Higher Bandw idih

e
+

139




Some of the corporate stritegic decision elements include: 3. CHANGING DATA NETWORKING

ENVIRONMENT
# shifting data networking and frequency requirements
from centralized computing 1o shared files amongst The changing data networking environment of today has its
individual PC or workstation users. and roots in the evolution of computer processing (see figure 3).
As such, historically most businesses developed embedded
€ changing corporaie business strategies, re-engineering legacy systems centered around main frame computing
corporate structures to decrease costs, improve systems. These horizontal systems dictated how users
customer access. ind to prepare themselves for a new operated and were not usually interdependent. As computing
business eny ironment. advanced toward more vertical infrastructures new data
trends emerged where users needed access to multiple
Conung from the departmental user perspective, the key systems. Today file servers have emerged to help fill this
clements include: growing need by individuals to download and process
individual requests. Todays advanced business environment
4 departmental managers finding value in personal requires virtually instantaneous and unplanned individual ad
computing (PC) proli‘zration with the corresponding hoc inforrnation queries and processing to meet rapidly
need for PC-PC inter: onnection not necessarily in the changing business needs.
same physical or geographic location, and
€ proliferation of workstations, LAN's and associated
interconnect devices such as bridges, routers and
brouters.
Probably the single most important factor in data networking
is the dramatic increase in low cost bridges, routers, and
inverse multiplexers with ISDN interfaces and other public
network services that can easily link the thousands of
existing LAN's in todays corporate world.
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Changing Data Networking Environment
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PERCENTAGE

1970 1980 1950

Figure 4

& 1970’s: 10% User Dollars
Spent ory Data

& 1980°'s: 20% User Dollars
Spent on Data

¢ 1990, 40% and More Spent
on Data

& Data, irnage, and Video are

Strateqgiz Dnvers - CAGR
25 to %%

SOURCE internatcr o »g:o, ce Leveiopment

Strategic Drivers Shifting Toward Data Intensive Applications

This requirement for instantaneous information that often
resides on widely dispersed PC’s or microcomputers is
spurring the growth of data networking. Data intensive
applications requiring resource sharing are now
accomplished by drawing upon all information resources
available both within and outside an organization. This trend
toward data intensive applications is apparent when tracking
percent of user dollars spent on data and voice between
1970-1990 as shown in figure 4. By the year 1995 we expect
that the funds spend on data communication will surpass
traditional voice communications.

The merging of information systems and networking presents
a challenge to both IS and telecommunication managers to

effectively respond and to coalesce their functions so that the
best of both worlds can be effectiveiy achieved. We see
successful organizations carefully blending the best private
and public network offerings to craft hybrid solutions that
provide the productivity and flexibility needed for future
information networks.

The challenge that faces the telecommunication industry is
the provisioning of value added networks to support the cost
effective transfer of integrated voice. data. and imaging
applications. The “need for speed™ is a key driver. Users are
seeking new applications that offer standardized. low cost.
and widely available public networking solutions to mect
their strategic business needs (see figure 3).

MAGE INFORMATION TRANSMIT TIME
CONTENT Ordinary+ | One ISDN 24 ISDN
Phone Lline | B-Channel |B-Channeis*
Digitized Photo 1 Megabit 1.7 min 15.6 sec 0.7 sec
CAD/CAM 2 Megabits 3.4 min 31.2 sec 1.4 sec
| *  fauisen of one 11 e
CT Scan * 5.2 Megabifs 9 min 1.4 min 33 sec bR Tegen consngten
T + 9600 bouo moge™

X ray * 12 Megabits 21 min 3 mn 8 sec

. Source: Ascend Commumcations 10.12 92
Figwme 5

The Need For Speed = 1ISDN Data And Beyond
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New Generation Example: ISDN On-Line Journal Customer Application

The realization of on-line journals (figure 6), and other new
types of data transfer. data sharing, and imaging industries is
only possible on a cost effective basis by the continued
deployment of ISDN both on the local and global level
public networks today. These industries can then continue to
develop and flourish followed by expansion of bandwidth
into SMDS/ATM frameworks as they become available in
the future.

4. NEW CHALLENGES

Muny new data networking challenges on the horizon will
involve some sort of client-werver computing applications.
Such applications tend to be more distributed, demand
standard application programming interfaces and usually
share data on servers. Faster and more powerful desktop
devices will require faster and widely accessible data
nctworks which can effectively handlc many varieties of
image. audio, video and live animation in & low cost manner
for use by the general public. This is an important point to
remember since the large corporations of the past are
outsourcing some of their work out to smaller business units
and individuals who generally depend upon the public
network for their telecommunication needs.
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ISDN can play an important role in meeting these growing
user needs and the telecommunication providers who can
supply these user needs will reap the monetary benefits of
this growing market segment. Additionally, as certain user
applications require more and more bandwidth, ISDN will
pley an important low cost access or bridging function to
various higher speed private and public networks that will
evolve in the future. Despite all the press regarding
widespread future ATM deployment the fact remains that
most of these higher speed networks will probably be
directly accessible by the general public on a very limited
basis and in only selected metropolitan areas. Publicly
accessed ISDN BRI and PRI CCITT standardized interfaces
will provide users cost effective access to these higher speed
backbone networks and the applications will run at far
greater data speeds and with higher quality than possible with
currently available modem type technology.
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One U.S. local exchange carrier has been trialing such an
application with a major university with excellent results (see
figure 7). A similar “next generation™ ISDN application
scenario may also be tested with ISDN and SMDS. The
actual data throughput speeds exceed those of LAN's since
there is no contention for service. Data throughput on a
simple BRI-D channel usually exceeded that of a 10Mhz
LAN for this simple reason. The idea of linking all parts of
the widely distributed campus and off campus residences to
the campus frame relay backbone network is very exciting to
the customer. They will be able to provide virtually all

(.
Q "

university personnel with high speed ISDN BRI or PRI
interfaces 1o access any university computer system for a cost
of as little as $30.00 US per month v ia the public network.
The university could not provide this type of service any
other way since the cost of extending private LAN, WAN
network infrastructures is o1 prohibitive.  Additionalty.
users will be able (o access the umversities powerful
computer systems from any ISDN connection worldw ide.

TA

ISDN ISDN <
CPE Performs
CIRCUIT SWITCHED Frame Relay
NETWORK Encapsulation
O
lT""“ "AT ISON DS 485D
e — Frame Relay . Router |

CAMPUS NETWORK

Figure 7

NEXT Generation Example:
University Campus Network ISDN-Frame Rely LAN Intciconnection
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Another next generation application addresses the chattenges This system is now on line and represents a new und very

of secessing widely distributed datbase systemis of vanving cont eftective approach to automating their sales ofiice
tpes. Inthis case Pacific Bell sades teams are accessing funcuons throughout Califormia, This is an important step
various hey data bases which allow it 1o serve ats customer towzard Pacidic Bell's wbitity o use new technology 1o

hase with the highest quality standards. This configaration is mediate cost effective adv anced technology solutions for
fucilitated by a software system designed by ESI Syteins their castomers. Instant aceess to national business profile
which incorporates numerous BRi and PRI public and data bases as well as separate access to their own customer
private network interfaces 1o the various data bises as hilling. ordering and provisioning data sources allow the
displayed in figure 8. Pacitic Bell sales teams to call on critical information and

resources 1o better serve their customer base,

PACIFIC BELL HEADQUA

San Ramon, Californ

o
/ —
CUSTOMER ORDERING TECHNOLOGY CUS}OMER
BUSIFIESS / ChoTOMER AND PROFILE AQUISITION
PROFES PROVISIONING RESOURCES

FOR
INFORMATION SYSTEMS CUSTOMER

. g ~ (Ex DC. Dotaguest:
z S Connecticit
fal S
2 S
£
AUTOMATICH
SOFTWARE
SALES SALES SALES L SALES
OFFICE [ """ """ """ OFFICE OFFICE { ~ """ "> """ OFffFICT
AN i d
.0 L L -
== — 2 == 5 —
USER USER USER USER USER USER

Figure 8
NEXT Generation Example:
Pacific Bell Sales Office Automation Application
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5. CONCLUSION

Throughout the modern world. the appetite for data rich
applications is enormous and growing. With all the available
networking choices there is no one single answer for all data
networking needs. One can summarize this concept with the
following equality;

NEW APPLICATIONS = INTELLIGENT NETWORK
SOLUTIONS = INDUSTRY PROFITS + CUSTOMER
SATISFACTION

ISDN will play an important role in satisfying many of these
applications. It is available today and with selective network
augmentation will satisfy the needs of users for m.ny years
in the future.

The telecommunications industry challenge is not only to
assist in applications development and support, but to also
effectively sell these applications. Most important to all
industry partners and customers is the ability of the public
and private network service providers to meet the growing

appetite for high bandwidth services through the deploy ment
of N-ISDN, frame relay. SMDS. and eventually Broadband-
ISDN on a globalized basis. Integrated elements will be
critical to the success and effectiveness of voice and data
networks. The importance of integrating these elements
within Asia is necessary toward making the Pacific Rim
strategy a competitive one for its customers. It is important
for users and providers to better understand how data
applications can be served by various network applications as
illustrated in figure 9.

Users needs will untimately drive network capabilities and it
is important for the Asia Pacific Region telecommunicationa
service providers to incorporate user needs into their network
provisioning decisions. Formalized user groups both
regionally and locally can help to assure that technology and
applications investments are meeting the expectations of the
regions customers. The power of economics continues to be
a major factor in how rapidly networks and applications are
built and this can be best accomplished through regular
cooperation to assure that everyone’s objectives are met.

APPLICATIONS LAN | CENTRALIZED OFFICE AUTOMATION CAD/CAM | POINT | TRANSACTION/ | VIDEO | IMAGING/ | DISASTER
INTER- 1/S DATA AND PERSONAL PRODUCTIVITY | SCIENTIFIC | OF RESERVATION GRAPHICS RECOVERY
CONNECT| APPLICATIONS MODELING | SALE SYSTEMS AND DATA
SERVICE TYPE PC/WORKSTATION | MAINFRAME CENTER BACKUP
ISDN o 00 Q0 OO0 < [ ® Q0 Q0 O
Point-to-Point 0 00 00 Q00 ® QOO 000 o
Multi-Point Q00 OO0 G330 OO0 Q0
Bridges and Routers Qo0 Q QOO0 o QOO0 QOO0 Q0
CPE Multiplexer [x] OO0 00 OO0 QO |000 SO0 Q00| O00 S00
CO-Based Mux Service| @ Q00 o OO0 [x] 000 OO0 Q00 00
Public X.25 o 0O o OO0 QOO0 o0
Public Frame Relay Q00 Q 00 000 OO0 o0
Private Frome Relay Q0 Q Q0 o QO ® | O00 Q0
SMDS O00 ® 00 SO0 ; 000 QO
@ POOR MAICH - Technically feosible but rarely used and performance is not good
& FAIR MATCH - Ccn be used but performance may suffer
QG GOOD MAICH - Offen used with good performance
QOO PERFECT MATCH - Most often used and optmal iar application

Figure 9

Data Applications and Various Network Types
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Optimization of VSAT Systems
and Application in Asia-Pacific Area

Kazuyoshi MIYOSHI
Mitsubishi Electric Corporation
Tokyo, Japan

1.

ABSTRACT

n a satellite communication system having VSATs (Very Small Aperture Terninals},

a set oi equations to determine

the optimum antenna gains of VSATs, are

introduced to minimize total system cost including the transponder and earth station

cost. Using these equations,
communication system are studied.

2. INTRODUCTION

Since our presentation on the Pacific regional
satellite system at PTC '83 [1], 10 years has
passed and available satellites have been increasing.

From now on, VSAT systems will

be ubiquitous
in Asia-Pacific area, too.

Satellite trasponder power has been increased
due to powerful solar arrays on satellites. Smaller
dishes than before of VSATs can receive

information from a satellite.

Also, voice compression technology will contribute
to reduce space segment cost of a VSAT system
[2). Basic PCM requires 64 kbps and the latest
digital mobile telephone does only several kbps.

3. MULTIMEDIA SHOPPING SYSTEM

3.1 OUTLINE OF THE SYSTEM

Shopping terminals which are connected to VSATs
are installed in stores, shopping centers, train
stations, and everywhere easily accessible by

consumers.

VSATs are linked to a hub station in star-shaped
manner as shown in Figure 1.

COMMUNICATION SATELLITE

] e

501
VSAT 1

a multimedia shopping system and a voice/data

VSATs are receiving only.,and the hub station
transmits multimedia shopping information upon
request of users. An user will touch the screen
of a shopping terminal to access wanted

information and the access signals are sent to
the shopping data base through ground lines.
The shopping data base will findout the wanted
information and transfer it to the hub station
to send it to the VSAT. Now, the user will see
the wanted information on the screen of the
shopping terminal.

The multimedia information 1is time division
multiplexed (TDM) at the hub station with a
terminal identification number to make it possible

to pick the information up at the terminal (Figure
2).

For a store having the more terminals, the
transmission bit rate is the higher, to utilize the
transponder effectively.

By the varying bit rate mechanism, rain attenuation
might be also relieved knowing the attenuation
of the link to the terminal through ground lines

(31, (4]

HUB
STATION SHOPPING
AFORMATION SHOPPING TDM FRAME PERIOD
TERMINAL ! ot |
SHOPPING | |
DATA BASE
l l ....... l
AN

GROUND PACKET NETWORK

ACCESS SIGNAL

Figure 1 MULTIMEDIA SHOPPING SYSTEM
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TERMINZ.LS

T\~ REFERENCE BURSTJ
SHOPPING INFORMATION

TERMINAL IDENTIFICATION

figure 2 TDM FRAME CONFIGURATION
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The

3.2 SYSTEM OPTIMIZATION

annual expense £y of the portion of a
transponder used by this system is given below.

b D soi ti Tf
E = —4/— § 22t - (1)
t ko5 8i TP T

Where,

2

number of VSATs

annual expense of a transponder
per T¢ below

k:  TDM burst rate per g;/tj of a VSAT

8; receiving antenna gain of the i-th

VSAT

t.: receiving system noise temperature

' of the i-th VSAT

s_.: average busy hour traffic of the

°' i-th VSAT in bit rate.

T TDM frame period (see Figure 2)

.. total period of ali over-heads as

° preambles and guard times of each
burst.

Total annual expense Ee of all VSATs is assumed
as

n
Ee=nEo+cl£ gg+d z NIy (2)
i=1 i=1
Where, Eg fixed expense of a VSAT
c: proportional coefficient to antenna
gain of a VSAT
d: proportional coefficient to channel

capacity (number of shopping
terminals) of a VSAT

hi: channel capacity of the i-th VSAT

Summation of E¢ and Ee is minimized at the
antenna gain g; determined from the following
equation.
; t
g = (D 2i BT s a0 (3
i ck

3.3 LINK BUDGET CONDITION

The up link from the hub station is not critical
as the station can easily have sufficient EIRP
(Effective Isotropic Radiated Power). Then the

down link to VSATs should be studied.

The received power of the i-th VSAT has at least
to be equal to a threshold value Q4 times the
receiving system noise power of the” VSAT. As
a conclusion, k has to satisfy the following equation.

S
k = —=2>—+— (4)
ko La 94
Where S : satellite EIRP
ko: Boltzman's constant (= -228.6 dBK)
Ld: total down link loss including

propagation, atmospheric absorption,
rain attenuation losses and required
margins.
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The q is determined from required BER (Bit Error
Rate).

3.4 AN EXAMPLE OF SHOPPING SYSTEMS

A shopping system consists of 10,000 VSATs is
studied. The satellite communication frequency
is Ku band.

5,000 VSATs have a shopping terminal each and
the rest have four terminals each. Then total

terminal number is 25,000.

The system and cost parameters are assumed rather

arbitrarily but not too far from the real world
and shown in Tabie 1.
Table 1., System and cost parameters
S : satellite EIRP 52 dBW
k : Boltzman's constant ~228.6 dBW/K
Ld : down link loss 214 dB
Qy down link threshold 8 dB
Y . noise temp, VSAT 26 dBK
i : traffic to a VSAT 0.5 kbps
To : duration of over head 1 ms
T TDMA frame period 10 ms
b ¢ transponder exp./~:f 4:(108 $/y
Eo . fixed VSAT expense 2:(103 $/y
c : VSAT expense/gain 0.1 $/y
d : VSAT expense/channel 2x103 $ly

The average traffic is obtained assuming two users
will occupy a terminal in a busy hour for ten
minutes (average) each. During the ten minutes,

an average user receives ten pages of text and
two photographes.

From the equation (4),

k = 52 + 228.6 - 214 - 8 = 58.6 (in dB)

Then, from the equation (3)

8 = 0.5 X (86 + 27 + 26 - 20 + 10 - 58.6) = 35.2

(in dB for I terminal

and =
for 4 terminal VSAT).

VSAT) 38.2 (in dB

Obtained system parameters are show-. in Table 2.

Table 2 SYSTEM PARAMETERS OF THE SHOPPING SYSTF A
Parameters 1 terminal VSAT 4 terminal \’SATJ
VSAT antenna gain 35.2 dB 38.2 4o I
g/t of VSAT 9.2 dB/K 12.2 dB/K ‘
TDMA burst rate 6.0 Mbps 12.0 Mbps l:
VSAT antenas diameter 0.6 m 0.8 m 3
__anpual expense of YSAT $1,600 . $2,900 ‘
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Assuming the annual expense of the hub station
is a million dollars, the cost of the hub station
and the transponder per page of text and per
photographs is ¢0.2 and ¢4 respectively for 1
terminal VSATs.

4. VOICE/DATA COMMUNICATION SYSTEM

4.1 OUTLINE OF THE SYSTEM

A voice/data VSAT system js studied here. The
voice traffic is dominant and is compressed by

the voice codec.

VSATs are linked to a hub station in star-shaped
manner as shown in Figure 3.

COMMUNICATION SATELLITE

kK

HUB
STATION

VOICE/DATA

Figure 3 VOICE/DATA COMMUNICATION SYSTEM

The communication scheme is SCPC (Single Channel
Per Carrier) and the EIRP of the hub station
is controlled in inversely proportion to the receive
sensitivity of the communicating VSAT to utilize
the transponder effectively.

The transponder is operated in the power limit
condition in outbound links from the hub to VSATs
and in the frequency limit condition in inbound
links as the hub station has sufiiciently high
receiving sensitivity.

The hub station has the VA (Voice Activation)
function to increase EIRP per channel of
transponder to VSATSs.

The EIRP control mechanism can also relieve
rain attenuation to a VSAT [5}(6][7].

4.2 SYSTEM OPTIMIZATION

The annual expense E, of the portion of a
transponder used by the system is given below.

n e s_. n
E =%(a T 2%,z Sio) (5)

P i=) g/t i=1

Where, n  : number of VSATs
Er : annual expense of a transponder
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Pg : maximum liner output of a
transponder

a,b : proportional coefficients

e : reference EIRP of the hub station
o per channel

s .s. : outbound traffic {channels) to
oi,"io

the i-th VSAT and inbound one
from the VSAT, respectively.

g; receiving antenna gain of the i-th
VSAT
t. : receiving system noise temperature

of the i-th VSAT.

Total VSAT cost Ee is assumed as same as the
equation (2). Summation of Et and Ee is
minimized at the antenna gain 8; determined from
the following equation.
ae Eisgiti Li=1,2-—-n (6
&= |7 <cp,

4.3 LINK BUDGET CONDITION

Similar to the shopping system, only the critical
down links to VSATs are studied. Corresponding
to the equation (4),

k L,r q
ael_)_____odod
Gt

(N

Where ro: bit rate per channel

Gt : satellite transmission antenna gain

4.4 AN EXAMPLE OF VOICE/DATA COMMUNI-
CATION SYSTEMS

A voice/data communication system of 100 VSATSs
is studied. The satellite communication frequency
is C band.

50 VSATs are single channel capacity and the
rests are 4 channel capacity.

The system and cost parameters are assumed

rather arbitrarily but not too far from the rea!
world and shown in Table 3.

Table 3. SYSTEM AND COST PARAMETERS

Gt : satellite ant. gain 25 dBwW
F}Z : linear TPD. power 7 dBW
Ld : down link loss 201 dBW
qy ¢ down link threshold 5 dB
Y ! noise temp. of ES 23 dBK
6, bit rate per channel 10 kbps
E( : TPD. expense 2x106 $/y
Eo ¢ fixed VSAT expense 2:«'103 $/y
c : VSAT expense per gain 0.38/y
d * VSAT expense per chan. 2x10° $/y

TPD.: Transponder
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The traffic to 1 ch VSAT is 0.4 and to 4 ch VSAT REFERENCES
is 1.6 with VA. factor of 0.4.

(1] N. Takasaki, T. Yamagishi, K. Miyoshi,
H. Tanaka, A. Kawamura, "A Study on the
Pacific Regional Satellite Communications
System". Research Institute of
Telecommunications and Economics, Japan.
January 1983 (presented at PTC '83)

From the equation (7)

ae, = -228.6+201+40+5-25 = -7.6  (in dB)

From the equation (6)

8; =05 x (-7.6 + 63 -4+ 723 +52-7) {2 K. Miyoshi, S. Egami, M. Tsuchiya, "A Study

on Feasibility of Mobile Satellite
Communication Systems", Proc. Fourteenth
Annual Conf.. PTC, 1992, pp. 239-243.

36.3 {in dB for | ch VSAT) and
39.3 (in dB for 4 ch VSAT).

Obtained system parameters are shown in Table 4. (31 M. Yamamoto, N. Hamamoto, Y. Matsumoto,
Y. Hashimoto, L Nishiyama, "Variable
Table 4 SYSTEM PARAMETERS OF THE VOICE/ g;ffgn? Sror sg:ﬁe Ea{ﬁMétatgﬁgmﬁé’;;ﬁfn’j
DATA COMMUNICATION SYSTEM National Convention Record, S25-1, IECE
Japan, 1986. (in Japanese) :
Parameters 1 ch VSAT 4 ch VSAT
[4] Y. Matsumoto, M. Yamamoto, N. Hamamoto,
VSAT antenna gain 36.3 dB 39.3 a8 Y. Hashimoto, "Result  of  Satellite
Communication Experiment with Variable
g/t of VSAT 13.3 dB/K | 16.3 dB/K Transmission Rate TDMA System", Spring
VSAT antenna diameter 20 m 2.8 m National Convention Record, B-200, IECE
Japan, 1988. (in Japanese)
Annual expense of VSAT $5,300 $12,600
[5] T. Atsugi, M. Morikura, S. Kato, "A Study
on Uplink-Transmission Power Control Scheme
for Satellite Communication Systems", Paper
Assuming 7 KHz per channel using QPSK (Quadure of Technical Group, SAT84-52, IECE Japan,
Phase Shift Keying) total inbound links occupies 1984. (in Japanese)
1.7 MHz of a transponder band width. From
the equation (5), the transponder expense for this [6] H. Kazama, K. Ohtani, S. Kato, "Transmission
system is 211K$/year. Power Control Scheme for Satellite
Communication Systems", Paper of Technical
When the hub station expense is 500K$/year, the Group, SAT87-10, IECE Japan, 1987. (in ‘
total system expense is 1.6 M$/year. This Japanese)
corresponds to $540/month/channel. With this
network, 2400 bps data transmission will be {71 T. Inoue, T. Mizuno, "Transmission Power
possible, too. Control  Using Hybrid Modulation®, Paper
of Technical Group, SATS91-50, IEICE Japan,
Possible interference to adjacent satellites due 1991.

to the small dishes is not studied here.

5. CONCLUSION

By optimization equations, the antenna gains of
VSATs to minimize system cost are easily obtained.

As an example, a multimedia shopping system
consisting of one way VSATs and a high power
Ku band satellite is studied. Very high speed and
less expensive data transmission than any ground
services is possible.

The other example is a two-way voice/data
communication system using a C band satellite
and it is economical when the distance is more
than 40 km comparing with Japanese leased line
rates.

For a two way C band VSAT with a small dish,
interference with adjacent satellites and ground
microwave stations has to be studied or adoption
of spread spectrum technology will solve the
problem,
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Busiress, Legal, and Technical Implications
of the Proliferation of Global Data Communication Networks

Hyung-Min Michael Chung
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This paper examines business, legal, and technical issues
application of global data communication networks.

ABSTRACT

in the
We describe

that commitment in terms of cost, time, and personnel which turn

out to be substantial.

The diverging standards adopted by the
national PTT's need to be harmonized.

The burden to create

industry standards falls on organizations like CCITT to provide a
worldwide standard for greater efficiency and lower cost.

1. Introduction

As the world transforms into the
information age, the collection, proc-
essing, storing and retrieval of infor-
mation have become a paramcunt issue for
survival in the business world. Since
the value of a particular piece of
information is directly correlated to
its timeliness, the efficiency in locat-
ing and retrieving needed information is
crucial. Coupled with the emergence of
a global economy where businesses form
worldwide alliances or have scattered
offices around the globe, the construc-
tion of global data communication net-
works has proliferated. Thus, we can
see a stockbroker in Chicago buying
European petroleum company shares
without going through a trader in New
York, and hundreds of thousands employ-
ees at a multinational company communi-
cating via an electronic mail using a
global network that spans 145 countries
and moves 3 trillion characters of
information a year (Keller et al.,
1988).

Due to their geographical scope, global
data communication networks pose unigque
issues that were not apparent when
networks were limited to a building or a
country. The network developers have to
contend with a multitude of technical
standards and government policies in
each of the country that the network
spans. This paper discusses issues
related to the proliferation of global
data communications network.

RIC
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2. Business and Legal Isaues

Global data communication networks have
had a great impact on the way business
is conducted. It has also altered the
legislative and enforcement power of the
government. The relationship betwszen
business ané government is discussed in
the following sections.

2.1 The Financial Sector As An Example

A good example to illustrate issues in
this area is the financial industry. It
is an information intensive industry
whose size and scope have expanded to a
point where the financial systems of
many countries are now interrelated. For
example, a rumor that Japan is tighten-
ing its monetary policy will cause bhond
prices to drop in New York. Global
networks have sprung up to service this
industry. Information databases where
information can be bought include Feder-
al Reserves' Flow of Funds, World Bank's
World Debt Tables, International Mone-
tary Fund's Balance of Payments and
International Financial Statistics,
Chase Econometrics Foreign Exchange,
Reuter's Economic services, Standard &
Poor's and Moody's, amcng others. Tele-
matics developments in financial markets
to facilitate financial exchanges in-
clude Fedwire, BankWire, CHIPS (Clearing
House Interbank Payment System), SWIFT
(Society for Worldwide Interbank Finan-
cial Telecommunications), Euroclear,
Cedel, Reuters, Telerate, and Instinet.

232N
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These projects reguire a large invest-
ment and a high degree of legal and
political coordination.

The development of global networks among
the financial markets have opened up
opportunities for new ways of doing
businesses. Many institutions are now
operating on a 24 hours a day around the
world basis. Trading on the world's
stock markets can be carried out via
international links like Chicago Mercan-
tile Exchange/Singapore International
Monetary Exchange (CME/SIMEX) and be-
tween the COMEX and the Sydney Futures
Exchange (Jussawalla and Dworak, 1989).
This increase in the fluidity of the
flow of international capital has in-
creased the efficiency of the matching
of the availability of funds to the
needs for funds.

Taking advantage of the development in
global communication together with a
wealth of information that no other
organizations possess (e.g., customer
specific information), banks have also
diversified from their traditional money
lending role to become information
service providers. In much the same way
the distinction between hardware manu-
facturers and common carriers blurs as
the former gets into telecommunication
business and the latter starts manufac-
turing hardware after deregulation in
the United States, this new development
has also started to blur the distinction
between banks and the traditional pro-
viders of information services, such as
Reuters (Spero, 1989). Large corporate
customers of banks can now, via termi-
nals in their offices, access foreign
exchange information, initiate electron-
ic funds transfer and letter of credit
transactions. Banks that do not have the
necessary investment to provide these
non-credit services are in danger of
being abandoned by their multinational
corporate customers. Reuters, on the
other hand, is also encroaching on the
banks' territory by entering the busi-
ness of arranging transactions, other
large companies are also beginning to
expand from simply supplying data into
providing data analysis services. These
new phenomena give rise to some inter-
esting issues that will be further
examined in the next two sections.
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2.2 Implications FPor Developing Coun-
tries

The customers' desire to have non-credit
services from their banks mean that
competition in bankiig will favor big
banks with huge communication resources.
This may exclude even the biggest bank
in a small country, especially those in
the developing world. The strategy that
the small banks can pursue then, is to
seek access to the big banks' networks
through a correspondent relationship.
Correspondent relationship is currently
prevalent among domestic United States
banks. It works as a chain of relation-
ship from small banks through larger
local banks and regional banks to those
in the money market centers. These
correspondent banks provide clearing
facilities, participation in loans, and
other services that the small banks find
financially infeasible to provide on
their own (Mey, 1989). 1In the face of
internationalization of banking serv-
ices, this form of alliances may become
an attractive option in international
banking.

However, the banks that have the direct
and full access would still have the
edge in marketing their services. This
raises the possibility of the smaller
countries closing off its domestic
market to protect its own industry. The
resistance from these countries can be
illustrated by their reluctance to open
up their market for transborder services
despite pressure from the Organization
for Economic Cooperation and Development
(OECD), this has become an important
issue in the General Agreement on Tar-
iffs and Trade Services (GATT) negotia-
tions (Aronson, 1989). However, cutting
off their own access to international
financial networks also means the termi-
nation of access to new development
funds from foreign investors. More and
better information on the developing
countries' market, made available
through the global financial networks,
would be needed for the international
investors to make investment decisions.

These governments could have two choices
(Aronson, 1989): One is to overcome
national jealousy, resolve questions of
equity and adjustment across borders,
and accept the reality of global inter-
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dependence. Or, they can retreat from
these complexities in order to improve
control on domestic policies, but risk
future trade growth and job creation.

This, of course, is a potent issue.
strlklng a balance will depend on the
ingenuity and creativity of each coun-
try.

2.3 Implications For Government Policies

Since the operatiors of the financial
sector have serious implications on the
financial health of a country, it natu-
rally invites government regulations.
The new flexibility provided by global
networks though, has created new chal-~
lenges to the framers of national eco-
nomic policies and those responsible for
regulating the industry. Much of the
existing regulations were created long
before the information revolution and
are inadequate to control the effects of
the innovative ways that banks have come
up with to conduct transactions on these
networks.

The flexibility and speed with which
transactions can be conducted on the
communication networks on a global scale
have severely negated the ability of
current legislations to regulate the
financial matters of each country. For
example, high speed fund transfer allows
illiquid asset to become liquid and the
ability of a bank to tap into offshore
funds results in monetary growth which
reduces the efficiency of some domestic
monetary policies designed to restrict
monetary growth. The financial markets
have also become so interdependent that
the ability of individual government to
pursue particular monetary and fiscal
policies within its own borders is
reduced.

The global networks also provide banks
with a low cost and high speed access to
speculative markets. They may engage in
risky behavior without a fear of detec-
tion. This change in the risk charac-
teristics of the banks may undermine the
integrity of a country's financial
structure.

These issues characterize the ongoing
process of conflict between the regula-
tors' attempts to regulate and the
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attempts of the regulated to lessen the
burden of the regulation. Two opposing
points of view emerge—regulators are
“or economic stability, financial system
integrity, efficiency and equity, where-
as banks are concerned with profit and
the ability to remain competitive
(Jussawalla and Dworak, 1989; Chung and
McGowan, 1992).

All in all, governments may find it
difficult to keep pace with the constant
flux in information technology develop-
ments since their reactions are usually
based on past experience and necessity,
not on future trends or the need for
planned action. To complicate the
matter further, constant changes in
technology makes permanent equilibrium
impossible. Given the situation, gov=-
ernments can no longer afford to take an
isolationist stance. Greater effort in
arranging international cooperation is
needed. In this respect, four broad
stages of approaches t. cooperative
arrangements among governments can be
characterized as Krommernacker (1989)
described: The first stage is the peri-
odic meeting between nations to discuss
about common problems, to review the
development in each country and to
listen to explanations of actions that
have been taken. However, ultimately,
each country still stands alone to fend
for itself. The bulk of current interna-
tional efforts remain at this level.

The second stage of development goes
beyond the first in requiring consulta-
tion and justification on measures that
will restrict international data flow on
the networks. Greater international
supervision is involved in order to
promote a freer but regulated orderly
flow of data. The OECD has achieved this
level in some respects.

The third stage entails bilateral or
multilateral approaches for closer
cooperation in the information technolo-
gy policies. The governments have de-
veloped sufficient confidence in the
pollcy judgments c¢f their counterparts
in other countries to make them wllllng
to share legislation. The experience
between the United states and Canada,
and the GATT trade negotiations are in
this direction.

The last stage of development comes when

Yer-
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countries have a high degree of agree-
ment on the information technology
policies and have close coordination to
avoid regional divergence in these
policies. The close cooperation will
guide the countries as a whole towards
its information technology objective.
This situation would prevail to a large
extent in the European Economic Communi-
ty after 1992 as time elapses. There
would be no barrier to the movement of
capital, labor, goods, services and
information.

The evolution of international coopera-
tion shall depend on the individual gov-
ernment's willingness to change their
way of governing. They need to realize
that in the new global economy, no
nation can accomplish all its regqulating
needs alone. Liberalization with ade-
quate amount of control seems to be the
current trend, this may mean a monitor-
ing role instead of an active involve-
ment role for the governments. However,
going against the trend could mean being
left behind in the rapidly changing
technological environment, that will
have grave consequences for the coun-
try's growth pctential and competitive-
ness.

3. Technological and standard Issuec

Technological difficulties and the
issues of system development management
for an undertaking as big as a global
communication network is enormous. In
addition, the system designers have to
deal with a variety of proprietary
technology offered by different vendors.
The situation is further aggravated by
restrictions imposed by the different
countries. State-run phone
authorities—Postal Telephone and Tele-
graph (PTT) in most of Europe and the
developing countries still inhibit the
development of private network by con-
trolling the type of equipment that can
be used and used by whom. They also
enforce strict control on the flow of
data across borders, this has forced
companies to set up duplicate computer
centers in different countries at a very
high cost.

The issues of system development will be
discussed in the context of the develop-
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ment of the Society of Worldwide Inter-
bank Financial Telecommunications
(SWIFT) II. The working of standard
setting bodies like the Consultative
Committee on International Telegraph and
Telephone (CCITT) will then be examined.

3.1 The Case of the Society of World-
wide Interbank Financial Telecommunica-
tions (BWIFT)

SWIFT is a good erample of international
cooperation. It wzs conceived by a group
of major European community banks to
provide an international version of the
United States' BankWire. It was de-
signed to provide an automated interbank
fund-transfer message system and went
operational in late 70's. In about 10
years, it grew from a membership of
several hundred founding banks in 11
countries to more than thousand members
banks in above sixty countries. The
daily volume of messages grew from
27,000 to 1.12 million (Murphy, 1988).

SWIFT was widely regarded as a success.
It was fast, reliable and affordable
(e.g. A US$0.43 charge per message in
1988) and offered some security to the
users by assuming responsibility and
liability while messages were in its
hands. But more importantly, it set up
a common set of standard for use in
sending messages. Language barriers
between banks in different countries
were eliminated and all communications
could be handled using the common codes
of SWIFT.

However, the crunch came when SWIFT Il
was proposed. SWIFT II was meant to be
the successor to SWIFT as the latter was
running out of capacity. It would have
greater security features, including
acknowledgement of safe receipt of a
message, and storage of information in
more than one place so that malfunction
in one area would not lead to a loss of
information (Boult, 1988).

The SWIFT II project ran into trouble in
mid 80's. The implementation date was
delayed when it was found out that the
new network control software supplied by
a computer company was toco complicated
to handle. The project was then delayed
again due to a combination of factors:
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Concerns of parties wanting to make
SWIFT II as reliable as possible placed
a lot of demand on the development team.
The functionality that the design called
for was too complex for the environment.
The new system was supposed to be able
to allow new bank onto the system at any
time of the year, instead of the current
quarterly system, that posed great
problems in controlling the needed
updating processing. Suggestions were
also made to add value to the services,
SWIFT II would perform back-office
processing, use expert system for mes-
sage processing and bring on non-bank
institution. When the eight projects
that made up SWIFT II came to be inte-
grated, they were still far from suc-
cessful. The mismatch between the parts
were so severe that it indicated abysmal
project management effort (Murphy, 1988;
1989)

The SWIFT II debacle, a $40 million
project that was 3 years overdue,
illustrates some potential pitfalls in
managing a big system project. First, a
good appreciation of the size and com-
plexity of the project was lacking.
Expectation of the end users was also
unduly built up with excessive publicity
of the project. An executive of SWIFT
conceded that "We wrongly changed the
focus of SWIFT II from a strategic tool
for new services to a visiting card
demonstrating SWIFT's technical ability.
As a consequence we created expectations
that have come back to haunt us" (Mur-
phy, 1988). An external factor also
came into play. When SWIFT II was being
designed, the company had to ensure that
they comply fully with the regulations
of the various European PTTs, this led
to the idea of decentralized processing
centers. However, this requirement
added further complexity to the project.

Global system developers can learn from
the experience of SWIFT. A global
system adds on a lot of extra require-
ments compared to a organization-wide or
even a national system. A good under-
standing of the peculiarities of legis-
lation of each country is helpful, but
most important of all, project manage-
ment skill must be utilized to take on
such an undertaking.

3.2 Consultative Committee on Interna-
tional Telegraph and Telephnne (CCITT)
As A Standard Setting Body

In glcbal network projects, a standard
procedural logic discipline and birding
legal rules are necessary compliments to
the technical equipment. However, in
the arena of standard setting, things
were generally being carried out in an
ad hoc manner. Most existing interna-
tional telecommunication arrangements
were negotiated between national monopo-
ly PTTs, mostly done without much con-
cern of compatibility to existing stand-
ards of other countries. Quite often,
telephone, data sets, switching equip-
ment, private branch exchange and trans-
mission equipment designed for America
may not work in Europe without some
modifications and vice versa. Worse
still, in Europe, not only is it hard to
leap over national boundaries on public
networks, but transmission is often
poor. Big companies and other consorti-
um of companies and alliances had also
set up their own standard, mostly for
their own advantage. Others in the
industry had to follow because of these
companies' wide installed base, however,
these followers were at a competitive
disadvantage in terms of technical
know-how and the control of the direc-
tion the indust:y is going.

Users, on the other hand, have long
urged manufacturers to produce standard
based systems in order to increase the
connectivity of their hardware and
software in which they had made substan-
tial investment. Banks were particular-
ly hard hit as they tried to digest the
multiple systems that they inherited
during the intensive period of merger
and acquisition in the 80's (sSwift,
1990).

After the American Telephone and Tele-
graph (AT&T) divestiture, some changes
in the attitude and motivation can be
seen among the vendors, especially among
the telephone companies. Because of the
increased competition in the telecommu-
nication industry, they need to commit
themselves to provide the best service
at the best cost. To do so, they are
vigorously seeking out the best techno-
logical sources without regard of na-
tional boundary. The incompatibility of




Q

foreign equipment can only hinder the
pursuit of the best technology.

With both the United states purchasers
and worldwide vendors striving for more
universal recommendations on telecommu-
nication equipment, the situation may
demand the expanded role of the CCITT.
It is a permanent body of the Interna-
tional Telecommunication Union with the
aim of harmonizing the technical, opera-
tional and tariff aspects of interna-
tional telecommunications services. One
of its principal mechanisms is drawing
up study questions for consideration by
expert groups around the world who will
then draft recommendations that will be
submitted to the CCITT plenary assem-
blies for approval (Williamson, 1989).

However, in the process of defining a
standard, the CCITT may encounter some
problems. As in the case of the Inte-
grated Systems Digital Network (ISDN)
standard, one of these problems is the
different level of development in dif-
ferent countries, some, like America, do
not have the interest, others, like the
developing world, lack the financial
resources to convert or to comply. It
should be mentioned that one of the
unenviable tasks in standards setting is
to balance the national interest of
different countries.

4. Conclusion

Global data communication networks have
changed the ways in which business is
conducted, notably in the banking sec-
tor. With the increased flexibility
that the global network provides, banks
have been able to circumvent govern-
ments' attempts to regulate the finan-
cial market. Greater cooperation among
nations are needed in defining a legal
framework in which financial transac-
tions can be conducted smoothly and
ethically.

Although a global communication network
may provide a lot of benefits to many
countries, the work entailed in the
development of one is phenomenal.
Projects could fail because of the
failure to realize the scope and the
range of issues involved in the process.
An excellent expertise in project man-
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agement is vital. Commitment in cost,
time, and personnel may also turn out to
be substantial.

On the technological side, the diverging
standards adopted by the national PTTs
may be hindering the development of
global telecommunications. With the
lethargic attitude of most countries in
agreeing on a worldwide protocol, devel-
opment of information exchange, may it
be for business, social or science, will
be hindered. The burden to create
industry standards falls on organiza-
tions like the cCITT. A worldwide
standard will mean greater efficiency
and lower cost for the consumers.
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ABSTRACT

Through the application of the Uruguay Round results, world

trade in goods and in services should expericnee

considerable growth and, consequently, restore employment and prosperity. A multilateral trading system that
facilitates adjustment to change through strengthened disciplines and meaningfu! commitmants to rules in the
context of the GATT and GATS texts will reduce uncertainty, smooth the adjustment process and enhance

the stimulus to economic growth from constant innovation.

The General Agreement on Tariffs and Trade - GATT - is a binding
contract between 105 governments which together account for
around 90 percent of world merchandise trade. The objective of the
contract is to provide a secure and predictable international trading
cnvironment for the business community and a continuing process
of trade liberalization on which investment, job creation and trade
can thrive. In this way, the multilateral trading system contributes
to economic growth and development throughout the world.

Since 1986, the GATT has been undertaking the most complex and
comprehensive trade negotiations ever, the Uruguay Round. One
of the objectives in the Punta del Esta Declaration that Jaunched
the Uruguay Round included the creation of a new sct of
multilaterally agreed rules for international trade in services, that is
a new contract among governments to liberalize scrvices trade.
After more than six years of ncgotiations, the governments have
before them a package of twenty-cight multilateral agreements in
goods and in scrvices, contained in a draft Final Act of over 400
pages. It is worth noting that among the twenty-cight agreements,
agriculture counts for one and services for another.

The draft rules of the General Agreement on Trade in Services -
GATS - add up to a code of orderly conduct of trade in all services,
including tcleccommunications, transport, construction, financial,
professional services and tourism.

Irternational trade in commercial services was worth US3865 billion
in 1991, and is cstimated to be growing at 6 per cent per year. This
figurc represents rcported trade between residents of onc country
with residents of another. But the negotiated scope of coverage of
the GATS include transactions =~ “ricd out by foreign corporations
locally, ie., through a commercial presence or cstablishment; this
includes, say, an American bank establishing itself in Paris and
sclling services to French residents. Although no precise figures are
available, GATT cstimates that the coverage of GATS including
transactions by forcign affiliates is probably far closer to USS2,000
billion.

Morcover, the total commercial services production potentially
covered by the GATS is many times larger (perhaps USS$15,000
billion worldwide). This is because the agreement contains general
obligations applying to government regulation of all non-
governmental services production whether provided by domestic
companies or forcign oncs.

The draft General Agreement on Trade in Services (GATS) consists
of three elements: (1) the multi-lateral framewark (or Articles of
the Agreement), (2) the scctoral annexes dealing with the
specificities of four sectors and (3) initial commitments to liberalize
trade in services.
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The first element, the Articles of the Agrecment, contains two main
sets of provisions. One set comprises gencral obligations which will
be applied automatically to all services by all parties to the GATS.
The most important obligation relates to the most-favoured-nation
treatment (m.f.n.), under which a trade concession granted tc one
country, such as allowing foreign banks or telephone companics to
operate locally, must be given on a non-discriminatory basis to ali
parties to the GATS.

Oth- 7 obligations of a general and automatic application relate to
(1) measures to improve transparcncy, (2) disciplines regarding the
implementation of domestic regulations, (3) measures facilitating
recognition of standards and qualifications, (4) disciplines on
monopolies and restrictive business practices, and (5) measures to
prohibit restrictions on payments and transfers.  In addition.
devclopment-related provisions throughout the GATS provide for
the increasing participation of developing countries 1n world traded
scrvices and  appropriate flexibility is allowed for individual
developing countrics in the process of liberalization.

The second set of specific obligations of a negotiated (as opposed
to a general and automatic) application provided in the GATS
rclates to market access and national trecatment. These obligations
arc not applied to all services sectors, but are agreed upon through
bilateral ncgotiations, with the implications that governments can
apply limitations on hc.. thesc obligations arc implemented.
Concretcly, this GATS approach means 4hat access to a foreign
market and the ability to compete on cn equal footing in that
market (which arc a bilatcrally negotiate process) will be realized
only where specific commitments are undertaken by individual
partics to the GATS.

Ultimately, the results of these bilaterally negotiated liberalization
undertakings with respect to market access and national treatment
will be cxtended to other parties to the GATS through the
application of the m.fn. treatment.  Rematning prosision in the
GATS deal with institutional and final provisions. including o
dispute sctticment mechanism.

The sccond clement of the GATS relates to the sectoral annexes.
the aim of which is to clarify. interpret or qualify the application of
the GATS provisions in the light of four scctoral peculiarities in
telecommunications, financial and air transport services, and on the
movement of personnel supplying a service.

The Telecommunications Services Annex substantially relates 1o the
question  of  providing access 0 and  use  of public
telecommunications network senvices. The Financial Services Anney
recognizes inter alia the right to keep or introduce discriminatory
measures for prudential reasons.  These reasons include the
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protection of investors, depositors, policy holders or persons to
whom a fiduciary duty is owed by a financial service supplier. The
Air Transport Services Annex, which exempts traffic rights, relates
essentially 1o the questions of aircraft repair and maintenance,
selling or marketing of air transport and computer reservation
services. The Movement of Personnel Annex cssentially provides
for the member countries to negotiate specific commitments on the
movement of all categories of natural persons providing a service.

The third element of the GATS relates 1o the package of "offers
concerning initial commitments™ negotiated among the parties to
the GATS, that is the opening of new business opportunities to be
agreed in bilateral negotiaticns. This means essentially that
countrics undertake t0 maintain or improve current levels of
openness of market access and operating conditions in  their
markets. Today, sixty-seven countries accounting for over 90 per
cent of world traded services have offered 1o liberalize in major
services sectors.  Other smaller countries are in the process of
circulating their offers. The extent of liberalization of world traded
services that will follow from the Uruguay Round, however, will
depend not only on the initial commitments, but also on the extent
to which partics to the GATS will seck exemptions from the m.f.n.
obligation. The rules in the GATS would have little operational
value in the absence of substantive commitments to liberalize world
traded services on the part of all signatories. And in the fina!
analysis, the question of time - bound exemptions from the m.f.n.
requirements of the GATS is one which has to be accommodated
without compromising the basic GATS itself. This is a very delicate
issue and the final commercial value of the GATS will, 10 a large
extent, be determined by how this question is resolved.

Subsequent negotiations will be directed to the further reduction or
climination of services trade restrictions. The benefits of the GATS
are that there can be rio discrimination in world traded services
between countries signing the Agreement and between national and
foreign services suppliers.

Essentially, the results of the Round can be divided into four
different kinds of trade accord which together form a cohesive
global package. First there are market-opening measures like tariff
concessions, the traditional business of the GATT. Second, there
are agreements which seek to strengthen the rules of the General
Agreement on Tariffs and Trade. Into this category can be put
stronger anti-dumping and subsidics rules but also trade in textiles -
which has been subject to a negotiated market-sharing arrangement
in the GATT for the past 20 years - and trade in agriculture which
has been subject to loose and partly-ineffective GATT rules.

The third clement in the package are agreements On new sectors of
economic activity not previously covered by GATT - notably, trade
in services and trade-related aspects of intellectual property
protection.  Finally, there arc undersiandings on institutional
matters; in particular, improvements to the dispute-setticment
system and the establishment of a new Multilateral Trade
Organization.

With the exception of the results of the tariff negotiations and the
rather similar liberalization commitments for trade in services,
largely-agreed draft texts on every one of these clements were
tabled, last December, by GATT Director-General, Arthur Dunkel,
in the so-called Draft Final Act of the Uruguay Round. This
remains the only negotiating document at the multilateral level.

Opening markets

The aim is 1o bring the average level of tanffs (customs dutics)
down by more than 30 per cent. After seven previous trade rounds
they are already low - around S per cent for the main industrial
countries. However, some high tariffs remain. [t 1s cxpected that
some industrial sectors will see import tariffs abolished altogether,
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while many developing countries should secure significant market-
access improvements for tropical products and natural resource-
based products. And not only wiil tariffs {all, many other kinds of
border restrictions - import quotas, for instz nce - will be wholly or
partly liberalized.

Re-writing the rules

Many of GATT's rules arc concerned with ensuring fair competition
within markets and between markets. Thus, agreements resulting
from the Uruguay Round wilf include new rules on anti-dumping
measures, new disciplines on the use of subsidies and the
countervailing duties which can be used to offset their effects, a
comprehensive agreement on emergency import control measures
where industries are under real threat from competition, and a new
code on the way in which the origin of imports are determined by
customs authorities. Many other rules of the original General
Agreement on Tariffs and Trade will also be clarified and improved.

The last big trade round, the Tokyo Round, resulted in a series of
agrcements on non-tariff measures. Most of these agreements will
be cxpanded and improved in the Urugeay Round. In particular,
the agreement on government procurement will be extended to
subject billions of dollars of extra government business 10
international competition.

The Uruguay Round will also lead to new disciplines on national
investments regulations which distort trade.

Bringing textiles and clothing trade back to the real GATT

The textiles and clothing sector has been governed by a system of
quota controls - affecting the exports of developing countries to
industrial countries - for more than 30 years. The Multifibre
Arrangement which provides the current framework for the system
has been in place since 1974. The Uruguay Round may be expected
to lead to the progressive phasing out of the MFA, and other
similar restrictions, over a period of probably ten years.

This does not mean that trade in textiles and clothing will be
completely free. It docs meaa that the same rules will ultimately
apply as apply 1o other sectors.

Fairness for farm trade

The draft agreement on trade in agriculture has four components.
The first three represent a programme of commitments for reform
which will lead 1o substantial changes in policics but very gradual
changes in cffective support for farmers.

The first clement is a commitment 10 reduce domestic support for
agriculture - and, in particular, to shift that support from payments
related to production to direct income support for farmers. The
sccond, will require a gradual reduction in the level of border
controls on agricultural imports - with current non-tariff barriers
being "ariffied” 1o ensure transparency and predictability. The third
clement scts commitments 10 reduce both the national budgetary
expenditure on subsidized farm exports and the actuaf volume of
such subsidized exports.

A fourth part of the agricultural deal will be an agreement on the
use of regulations related to animal and plant health and safety
standards. This should result in an overall improvement and some
harmonization in the use of such standards while ensuring they are
not used as arbitrary and unjustified barriers to trade.

Trading creativity and invention

The intclectual property protection covers matters hke patents,
copyright, tradcmarks, intcgrated circuit layouts, trade secreis,
geographical indications and appeliations of origin. The Uruguay
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Round agreement on intellectual property will create or reinforee
jointly agreed standards of protection in all these aress. It will
apply GATT principles, like non-discrimination, equality of
treatment and transparency, to that protection.

Other important aspects of the "TRIPS™ deal inciude provisions to
enhance the cnforcement of intcilectual property rights at the
aational level and the establishment of an international system of
dispute settiecment.

Among other things, the agreement will give governments a much
be ter opportunity to combat trade in counterfeit goods.

Reforming the institution of GATT

There are three major institutional agreements in the final package.
The first seeks 1o streamline and give more teeth to the dispute-
settlement procedure. Some reforms have already been introduced
during the Round, but a final package should provide even clearer
timetables and deadlines, ensure more automaticity in the process
(thus, preventing blockages), and improve the impiementation of
adopted dispute panel reports.

The Trade Policy Review Mechanism was introduced into the
GATT on a provisional basis in 1989 and should be confirmed at
the end of the Round. For the first time, it has permitted the
GATT to undertake comprehensive, detailed reviews of the trade
policies of individual members. Thirty reviews have already been
completed.

Finally, a new Multilateral Trade Organization is envisaged to
provide the institutional framework for the implementation of all
the Uruguay Round results. Thus, it will subsume the GATT
(including the various non-tariff agreements of the Tokyo Round)
as well as taking under its wing the agreement on intellectual
property and that on services. It is also expected to operate an
integrated dispute-settlement system.

Al the last meeting of the Tradc Negotiations Committee, on 26
November 1992, Arthur Dunkel has proposcd that governments
agree that substantive negotiations in Geneva be re-activated with
a view to achieving a successful political conclusion of the Uruguay
Round beforc the end of 1992, in the light of the understanding
reached between the United States and in the Commission of the
European Comities and basing himself also on intensive
consultations he had carried out with participants in the Uruguay
Round.

The early 1992 four-track approach remains valid as to the overall
strategy for concluding these negotiations: 1) negotiations on
market access, (2) negotiations on initial commitments in services,
(3) legal coherence of the Final Act, and (4) adjustment of the
package in certain places. Two basic concepts underpin this
approach: (1) the concept of globzlity imposing inter-linkages
between each of the four tracks and parallelism among them, and
(2) the concept that nothing is final until everything is settled.

A. Dunkel recognized that it would not be possible to formally
conclude the process in the next wecks regarding the negotiations
on market and on initial commitments in services. However, this
should not prevent participants from moving rapidly to a stage
where the overall shape, content and valuc of the trade
liberalization package in goods and services could be clearly
asscssed.
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ABSTRACT

A few countries, notably France and Singapore, pioneered in

developin

goals.

= information technology (I.T.} policy to support
their national development

different stages of development, followed.

oOther countries, at many
In late 1991, the

interim government of Anand Panyarachum reviewed I.T. policy

in Thailand.

The authors identlfy governance costs as a form

of transaction costs, propose a dynamic model, and apply it to
compare the effects of policy options in Thailand.

2. INTRODUCTION

This paper identifies an emerging need for
Thailand to shift its approach to formulating its
national information technology (I.T.} policies
which guide the acquisition, development, and use
of computers and telecommunications. This need
reflects an increasingly poor fit between a
traditional approach to development planning and
an evolving social and economic context following
its rapid development. While it is a temptation
to imitate success, and Thailand can learn from
the I.T. policies of nations such as Singapore
(M, the authors argue that both I.T. policy and
its formulation process in the two nations must
reflect sharp differences between their contexts.

3. APPROACHES TO FORMULATING I.T. POLICY

This section addresses two questions. First,
how do we discover which features of a specific
approach to formulating I.T. policies determine
its usefulness in the national context? Second,
how do these approaches resolve conflicting needs
for rational management of complex technology and
for timely responses to unstable external events?

Technology is a dynamic resource. When
national resources are scarce, the planners who
shape national I.T. policy often do so with little
input from stakeholders in industry. As I.T. use
diffuses, public and private dependence on I.T.
rises, and I.T. and other policies become tightly
coupled. And as external turbulence increases,
the national I.T. policy response to business and
other interests accelerates ‘). These linkages
are confirmed by a contingent model of I.T. policy
formulation, which is derived from a substantive
theory of I.T. planning grounded in field research
in Asia and North America ). 1Its extension here
to the policy arena follows a trend to adapt
practices drawn from corporate strategy to the
task of formulating national policies to gain and
sustain international competitive advantage

An approach to formulating I.T. policy is a
system for decision making, with technical and
behavioral features which (to varying degrees) fit
the demands of specific contexts. The task of
formulating I.T. policy reflects complexity,
variety, and uncertainty in the environment (%),
Formulating technology policy demands knowledge of
the forces acting on enterprises within the
nation's industries. At the level of the firm,
the focus is on production, the organization of
inter-relationships bhetween physical activities
and information flows in its “value systems" (),

RIC

Aruitoxt provided by Eic:

Each approach is a unique pattern of activity
designed to integrate diverse values and interests
in policy choices within a specific context. Each
context varies as to turbulence in the environment
and stakeholder interests in I.T. policy choices.

3.1. Environmental Turbulence

Environmental Turbulence (7 represents the
dynamic effects of exogenous change on demands for
information. Turbulence results from change in
the global economic and legal context (e.g.,
requirements for environmentally safe products).
Other sources include change in global markets
(competitors, consumer preferences, or shifts in
bargaining power) affecting demand for its goods,
shifts in the core technology for its critical
industries (in auto parts manufacturing, to EDI),
or changes in industry scope and scale due to
rapid exits or entries of firms into its markets.
A final factor is abrupt change in the boundaries
of these markets due to economic treaties (NAFTA)
or the emergence of new nations (Eastern Europe).

3.2. I.T. Heritage

The "I.T. Heritage ®“ describes a nation's
current ability to expand automation or redirect
information flows in its industries. It includes
access to technology such as computers, networks,
and systems software. Human resources to plan,
manage, develop, or operate I.T.-based innovations
are essential. The national inventory of current
types of I.T. applications is the base for further
diffusion. The appropriateness of current policy
governing acquisition and use of I.T. (e.g., its
public tendering traditions, intellectual property
and liability laws, etc.) and public support for
(or opposition to) I.T. use are subtler factors.

Figure 1 A THEORETICAL MODEL OF IT POLICY
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3.3. The fit between context and approach.

The model in Figure 1 defines the context for
I.T. policy as a function of these two variables.
It models the hypothetical relationship between
the decision context and four generic approaches
(Middle-out, Reactive, Top-Down, and Integrated).
The model suggests that while Top~down planning
may succeed in turbulent contexts, it will become
ineffective as dependence on I.T. increases (%),

Technology and technical change drive the
economic structure of production, generating new
opportunities for trade, increasing international
competitiveness, and accelerating national income
growth. Economic development applies technology
to efficient use of available resources, expands
the available range of goods and services, and
ultimately affects stakeholders in development.

4. I.T. AND TELECOMMUNICATIONS POLICIES

Computers and telecommunications are critical
to international competitiveness for countries as
well as firms. The development success storiesg of
the last two decades portray building capacity to
absorb modern technology and integrating it fully
into production and service sectors. Successes
followed policies which defined clear goals, and
channeled scarce resources toward those targets.

4.1. The Dynamics of the Thai I.T. Policy Context
The need for a new approach to I.T. policy
formulation stems partly from changing national
aspirations geared to economic restructuring.
This will rapidly lead the nation toward increased
dependence on its computer and telecommunications-
based I.T. services. The urgency of this need for
change reflects a pattern of lagging development
in I.T. capacity and capability (espec’ally in its
critical telecommunications sector), shifts in the
economic development roles of the public and
private sectors, and an approach to policy making
which may exclude future stakeholders.

4.1.1. A new role as a regional economic hub.

For many decades, South East Asia was a
leading source of agricultural products to the
region and the world. However, now the role of
agriculture as the leading sector in South East
Asian development is in decline. The Asian NIEs
succeeded by adopting economic policies to promote
industry and services as leading sectors. Most
countries in the region seek to transform their
economies in this manner. Thailand also sees an
opportunity to become a regional economic hub.

Three factors enhance its claim to this role:
First, its geographic location in the Indochina
Peninsula, surrounded by high population density
countries, is suitable for a business centre.
Second, Thailand's fairly large and diversified
production base in all sectors, combined with its
domestic market size (about US $ 56 million).
More significant is the GNP per capita of about
1,400 US dollars, an indicator of consumer
purchasirg power. Third, its open economy and
society, characterized by a free market economy,
political support for the leading role of the
private sector, fiscal discipline, and sound
macro-economic policy. These modern management
factors blend with a dynamic tradition as an
assimilative and racially harmonious society.
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However, Thailand faces increased competition
on two fronts in international trade. Buyers in
developed economies are moving to technologically
sophisticated, higher value-added, higher quality,
and differentiated products. Automated methods of
producing labor-intensive products (now export=d
by Thailand) may restore the comparative advantage
lost by OECD economies. Technolecgical advances in
new materials may reduce demand for Thailand's
traditional natural resource~based commodity
exports. Meanwhile, some less developed nations
offer cheaper labor, are now more export oriented,
and compete far more intensively in these markets.

4.1.2. Thailand's structural transformation.

The structural transformation of the Thai
economy over the past two decades reveals four ke
trends: accelerating production transformation, a
more diversified economic structure, reorientation
from import substitution to export for production,
and steady shifts in the roles of the government
and the private sector in national development.

Structural shifts from agriculture to industry
and services reflects production transformation.
The agricultural share of GDP fell by half, from
25 percent in 1975 to about 12 percent by 1990.
The manufacturing share of GDP rose from 20 to 26
percent (100 The trend to globalize manufacturing
operations, along with increasingly time-based
competitive practices (1), will increase the
dependence of this sector on I.T. capabilities.

A more diversified economic structure results
from more varied agriculture production, enabling
exports of non-traditional agricultural products
(such as fruits, vegetables, and flowers) and from
higher value-added products. Dramatic structural
changes in industry shifted output from resource-
intensive to labor-intensive activities. This
demonstrated the flexibility of Thai enterprises
and their ability to exploit emerging comparatiwve
advantages. In services, wide-ranging financial
liberalization and dereguiation measures (e.g.,
interest rate and exchange control liberalization,
promote Thailand as a reginnal financial center.
Establishment of the Bangkok International Banking
(BIBF) offshore banking facility places Thai
banking on an egqual footing in terms of tax and
regulation to other world financial centers. All
such information-intensive business services are
increasingly dependent on their I.T. capabilities.

Manufactured exports, whose share of total
exports rose from 36 percent in 1981 to 74 percent
in 1990, reflect a shift from import substitution
to export orientation, and an increasingly open
and international Thai economy 12),  The economic
efficiency of any trading enterprise is intimately
linked with its ability to acquire and disseminate
information through telecommunications services.

4.1.3. shifting national development role of

the government and the private sector.

The socialist regimes are learning that market
economies process and transmit more information
than do their centrally planned counterparts. An
efficient market minimizes information asymmetries
to reduce transaction costs. Thailand's public
sector was the prime mover for its development
over the 25 years to 1990. During the Sixth Plan,
guvernment transformed its role from controller
and regulator of economic activity to promcter and
facilitator: private interests assumed the lead.
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Its policies since May 1990 focus on boosting free
competition in the country's economic system, on
liberalizing foreign exchange, developing foreign
currency markets, floating domestic interest rates
and oil prices, and liberalizing trade policies.

4.1.4. Inadequate telecommunications gervices

Telecommunications capacity is inadequate.
Public agencies monopolize delivery of most Thai
telecommunication services. Constraints on public
investment force these agencies to rely largely on
foreign borrowing to fund new capacity. The
private sector, hampered by legal constraints,
rigid rules and regulations, and complicated
operating procedures, cannot readily invest in
service provision. The weak investment climate
delays much~needed new capacity, and thus slows
development of those sectors of the economy
dependent on telecommunications services.

Telecommunications service quality fails to
meet current needs. These needs (e.g., efficient
and effective international communication systems)
evolved in response to rapid economic development
and technological progress. At a policy level, no
central body coordinates individual networks into
a national system. At a service delivery level,
the Communications Authority of Thailand (CAT) and
the Telephone Organization of Thailand (TOT) have
poor coordination, overlapping responsibilities,
and duplicated services, yet do not compete ¢13),

Telecommunications pricing in Thailand is
neither flexible, responsive, nor economically
efficient. Pricing is a political decision,
unrelated to production costs. Despite rapid
demand growth, certain communications services are
subsidized. Also, the quantity and quality of
personnel in charge of basic service delivery are
inadequate, especially engineers, technicians, and
administrators. This human resource shortage
hinders service expansion and new development.

4.2. Development Planning in Thailand

While all six national development plans
issued by the Thai Government between 1961 and
today focus on different issues, each results from
the central planning process administered by the
National Economic and Social Development Board.

The First Plan (1961-1966) promoted private
investment, emphasizing industries using domestic
raw materials or substituting for imports. This
plan restricted new manufacturing activities by
public enterprises. The government focused public
investment on infrastructure, especially to
develop transportation and power capacity.

The Second Plan (1967-1971) continued the
basic emphasis cf the first plan. Main additions
included promoting employment-generating
industries, encouraging joint ventures between
Thai and foreign investors, and supporting small-
scale cottage industries.

The Third Plan (1972-1976) emphasized
correcting the balancr-of-payments difficulties.
It promoted exports thoough duty exemptions and
tax breaks. Equity :5cues received attention,
such as "investmen' promotion zones" outside
Bangkok. The govrrnment encouraged links between
agriculture and industry and promoted its labor
intensive, small scale industry in rural areas.
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The Pourth Plan (1977-1981) expanded these
themes. The trade regime remained protectionist,
promoted inward investment, and supported exports
via fiscal incentives, guarantees, and subsidized
lecans. The Export Servi~e Center, which assisted
exporters with marketing and disseminated product
information in overseas markets, was a key Thai
institutional development.

The Fifth Plan (1982~1986) focused on
restructuring existing industries, and creating
new industries that would be more efficient and
competitive in foreign and domestic markets. The
government intended to promote export industries
by improving incentives and removing various
obstacles to exports, and to promote small-scale
industries and industrial decentralization. It
presented plans to decentralize industrial
development, develop basic industries, and to set
up a system to develop basic industries related to
domestic resources. This was alsc the first plan
to emphasize telecommunications services.

The Sixth Plan (1987-1991) continued along the
path toward modernization, emphasizing export
promotion, marketing, efficiency and productivity,
raising standards of gquality in production, while
improving industrial technology. Policies were
for the first time revised in mid-plan, to address
trace and current account deficits and a widening
savings-investment gap. Budget for infrastructure
increased as a result of this 1989-1991 review.

The Seventh Plan (1992-1996) will seek to
overcome constraints to future development, by
expanding basic services, capital mobilization,
and rewriting obsolete rules ('*). This plan will
ease constraints and restructure national tax,
financial, and capital market systems for
international competitiveness. The government
will continue its liberalization policies to
facilitate the leading role of private business
operations in industrial development and foreign
investment. Protection of domestic industry will
decrease. The plan proposes measures to raise
productivity and the quality of export products to
enhance the competitiveness of Thai industries.

Policy support for technology transfer is a
recent duuenrion of Thai development planning.
The Seventh Plan hopes to lay a foundation for the
basic scientific development needed to absorb,
adapt and apply imported technologies. To support
competition by its private sector in international
markets, the plan relaxes rules and regulations
for greater flexibility and to encourage inward
flows of technology and capital. It encourages
private sector participation on the basis of joint
investment in state enterprises. Not all of these
changes can be concurrent. Thus, one key task for
I.T. policy planning and for the subsequent
implementation process is to mediate the dialogue
between the future stakeholders in these changes.
This is essential for I.T. policy in general, but
critical for its telecommunications element.

4.3. Role of Computers and Telecommunications

The computing and telecommunications elements
of I.T. work together. However, each plays its
own unique role and presents different challenges
for development. The private sector meets nearly
all demand for computers and software to process
information. Vendors differentiate their larger
computer systems (which are expensive for the




work they do) to high valua-added types of
applications (e.g., running a manufacturing, bank,
or airline database). Minicomputer systems for
general use are differentiated mainly by software
and are more economical. A retail commodity,
microcomputers generate strong public demand for
complementary products, particularly for software
and training in local languages. The low cost of
computing hardware, the ease of access to
commodity software, and the presence of a growing
computer industry in Thailand enabled a rapid
increase in national computing capacity.

In contrast, only state enterprises (with few
exceptions (35)) now operate communications
services in Thailand. Although telecommunications
infrastructure is a prerequisite to developing
other sectors of the economy, Thailand finds it
difficult to add services or increase capacity.
Also, a lack of provider coordination leads to
incompatibility and non-interoperability problems,
such as the lack of a Thai language standard (16?.

5. A TRANSACTION COSTS PERSPECTIVE OF GOVERNANCE

A nation's ability to compete for income and
investment rests largely on the efficiency and
effectiveness of private organizations operating
within its borders (77, Natural endowments or
other assets which are immobile across national
boundaries are not a primary source of economic
advantage in a global economy. Organizations add
value to location-specific resources, and their
competitive advantages stem from effective use of
endcgenous and exogenous resources to reach goals.
Policies to build sustainable national advantage
must raise the long-term value of the nation's
human and organizational assets, while reducing
non-productive costs associated with their use.

Strategy theorists identify six sources of
transaction costs: 1. Bounded Rationality (the
limited organizational capacity to acquire,
process, and use information); 2. Opportunism
(self-seeking behavior combined with guile);

3. Complexity and Uncertainty; 4. Small Numbers
Relationships (as in monopoly and oligopoly);

5. Information Impactedness (the distribution
asymmetry of knowledge); and 6. Asset specificity
(to the requirements of a specific transaction).
The sources of transaction costs are various
difficulties present in the exchange process (18),

Governments influence transaction costs for
technology transfers. Well-designed institutions
and organizations enhance individual capacity to
process information. Government technology policy
can reduce the uncertainty specific to technology
transactions (19, 1t may also influence the
ethical and legal standards for transactions.
Government agencies can improve the distribution
symmetry of knowledge about the availability,
performance, and terms of trade for technology.

The systems-based Control-Intelligence model
@0) jp Figure 2 maps transaction costs into static
and dynamic activity types for an I.T. innovation
cycle. Intelligence (1) refers to sources of
information for technology transfer decisions,
while the Locus of Control ¢%¢) identifies decision
domains. The two constructs bound the four cells
containing behavior affected by technology policy:

BEST COPY AVAILABLE

163

Figure 2: the Control-Intelligence Model
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The C-I model differentiates between static
and dynamic activities in the I.T. innovation
cycle. Activity within a single cell (e.g., as
computer operations in cel! B, or marketing in
cell C) influences system performance, but not its
state. Technology transfer or other state changes
are the dynamic activities on paths between cells.
ACQUISITION (technology scanning, selection and
transfer, between cells A and B) is a transactior
between source and receiver. Design and use ot
information technology requires MUTUAL ADAPTATION

’ petween technological (cell B) and core
business (cell C) activities. INITIATIVES must
alter organizational relationships with external
entities such as end users or suppliers (2%} to
generate strategic benefits. This involves
transactions between cells C and D. GOVERNANCEH
meditates power relationships between entities.
Cross-domain activities generate transaction c.:cts
for exchanges with external entities (25, for
internal integration activity (2}, and for
governance activities, as mapped to the model i-n
Figure 2. The next section applies the model ¢z
analyze how I.T. policy (Governance) influences
transaction costs for I.T. Acquisition, Mutual
Adaptation, and Initiatives in Thailand.

5.1. ACQUISITION AND GOVERNANCE COSTS

Technology acquisition involves searching foa
appropriate soluticns and sources, negotiazing tc
reach terms of transfer favorable to beth parties,
and completing legal and financial aspects of -he
transaction. Government may provide or encourage
services to improve the efficiency of technz..3y
transfer activities. Several governments in the
Asia~-Pacific region collect and offer informat:.cn
about available technology, and a few cffer other
services to assist organizations operating within
their borders to acquire and use new technology.

5.1.1. Reducing Technolcgy Acquisition Costs

As ats capability to develop tecknology 1s
limited, Thailand must continue to import various
forms of technology. Large-scale industries and
state enterprises, import equipment and materaials,
and rely on high technology from overseas. They
have the capacity to acquire technology, but may
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not recognize the need to build local capability
to select, acquire, and absorb new technologies.
Small and medium-scale Thai enterprises (SME)
often have weak capital resources, poor access to
technology information, and inadequate bargaining
skills. These factors raise transaction costs for
acquiring new technology to unacceptable levels.

5.1.2.

Thailand has several prcgrams which provide
technology information. The services include the
Department of Science Services (DOSS} providing
library services for public and private users, the
information section of TISTR catering to
researchers, the Thai-Japan Technical Promotion
Association (TPA) supplying practical engineering
information to the manufacturing sector, the
Thailand Industrial Standards Institute (TISI)
disseminating information on international
standardization activities, and a few specialised
information units guch as the Metalworking and
Machinery Industries Development Institute (MIDI)
and the MOSTE Technology Transfer Center. A few
private organizations, such as Siam Cement, have
organized internal technology information centres.

Reducing search and transfer costs

It may be necessary to differentiate services
to specific industries and to their levels of
industrial development, as technology cost and
performance depend largely on the context for use.
The effectiveness of current Thai efforts is
unclear. Few services are comprehensive, and as
most sources are passive holders of information,
the information may not be current. This is a
serious problem, as the features of a technology
and the performance of sources change over time.

5.1.3. Subsidies for consulting services

Another intervention, used in Singapore with
some success, is to subsidize consulting services
which offset the information asymmetries inherent
in technology transfer. The S.ngapore Economic
Development Board reimbursed SMEs for up to ninety
percent of their cost to engage a consultant to
assist in I.T. planning and acquisition. Thailand
promotes I.T. use by small and medium enterprises
through the Technology Transfer Center (TTC) of
MOSTE and the University-based Unisearch. TTC
provides receivers information about sources, but
not about the technical or legal implications of
transfer. Unisearch will act as a match maker to
link the private sector with consulting firms.

The parties to transfer pay all consulting fees.

5.1.4 Concessions to technology sources

A government desiring local market access to a
specific technology may find the foreign source
unwilling to commit the assets necessary to bring
in the technology. The Singapore TradeNet case
demonstrates that it may be possible to negotiate
even with a powerful source (IBM) 7

5.1.5.

A government may choose to protect local firms
from opportunism, or to raise the standard of the
local technology market. Singapore, acting
through its National Computer Board Industry
Development Programme, took the latter course.
Thailand relies on supervision to reduce buyer
transaction costs. Its TTC and Science and
Technolc jy Development Board (STDB) support the
private sector by supervising and monitoring

Supervising and monitoring sources
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technology sources, and by assisting local firms
to acquire foreign technologies.

5.1.6. Technolcgy planning services in context
Organizations engage external consultants to

assist in planning. Consultants should develop a
full range of planning methodologies, then use a
diagnostic tool to ensure a good fit between
methodology and the client context. In 1992, the
National Science and Technology Development Agency
(NSTDA) set up the industrial Consultancy and
Technology Development Services program to help
small and medium sized indugtrial enterprises
improve productivity and upgrade product quality.
NSTDA offers a range of services from management
advice to techneclogy research and development.
The NSTDA budget absorbs the major program cost.

The STDB Diagnostic Research Design Service
(DRDS) assists industrial firms in identifying
production problems and serves as a mechanism to
link consulting services, research organizations
and other STDB activities with producers. This
fundamentally important program has been delayed
by start-up problems. The Support for Technology
Acquisition and Mastery Program (STAMP) provides
technical, managerial, information and financial
support to Thai industrial firms to build their
expertise and experience in the acquisition and
assimilation of technologies important for their
continued success and growth. This program has
been praised by some external review missions (28),
However, its coverage and linkage to other
programs was still limited.

5.1.7. Technology demonstrations and comparisons

Demonstrations effectively convey tacit
information. Comparisons demonstrate the relative
performance of alternative choices, and clarify
the needs and preferences of receivers. The MOSTE
CAD-CAM Centre, equipped with gseveral sets of
computers, plotters, graphics tablets and other
specialized tools, is a facility designed to
encourage demonstrations. vVendors may use the
MOSTE centre to display their CAD-CAM software and
peripheral devices, and also to train customers.

5.1.8. Renting technoloqy for short-~term trails

According to the theory, renting reduces
information asymmetry and leads to a more gradual
transfer of assets from source to receiver. In
practice, renting or leasing is inefficient when
costs for technology installation and adagptation
are high, if local capability to assess, select,
adapt and improve technology are weak, or when it
will increase other transaction costs (e.g., where
provisions for protecting the property rights cf
the source are inadequate). In the Thai case, the
inadequacy of intellectual property laws inhibits
the ability of sources to offer short-term trials.

5.1.9. Training receivers in neqotiations

Receivers are able to specify the desired
outcome. They may be unable to negotiate
effectively with more experienced teams
representing the interests of the multinational
companies which are the source of information
technology. Receivers can acquire fundamental
negotiations theory and technique in properly
designed training courses. The Technology Transfer
center at the Ministry of Science, Technology and
Environment offers basic training in negotiations.
Few Thai universities include courses on
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negotiations in their curricula while even fewer
Thai law schools offer in-service training to
practicing members of the bar, or to managers.

5.1.10. Supporting receiver procurements

For many international technology transfers,
skills gaps between technology source and receiver
are wide. While a receiver may acquire foreign
technology only once, sources often have extensive
operating experience in overseas markets. Few of
the foreign firme operating in Thailand actively
transfer technology to local firms or build local
supplier skills. They have been less active than
expected in providing technical assistance to
receivers. Language is alsoc a barrier. A recent
study of several international transfers involving
South East Asian receivers and OECD sources found
English to be the language for technology transfer
negotiations and legal agreements in every case.
This implies transaction costs may be higher
(because of misunderstandings and failure to
optimize negotiations) when local lawyers do not
receive legal training in the English language.

5.2. INTEGRATION AND GOVERNANCE COSTS

Government can help receivers reduce cost of
use in two ways: supporting increased efficiency
(disseminating methods to consume fewer resources
or improve the effectiveness of their use), or by
assisting the reciever to allocate its use of
resources to a wider set of uses or users. Also,
a policy which shifts integration costs ocut and
benefits forward may support innovation, as many
costs for using technology are immediate, while
the stream of benefits emerges more gradually.

$.2.1. Subsidies for training and education

Informed buyers are the basis of an efficient
technology market, while trained users enable the
effective use of technology following acquisition.
Public subsidies for training in new technologies
are justified because many of the resulting
benefits are public. Thailand urgently needs
foreign expertise to rapidly strengthen its S&T
manpower development. Thailand is beginning to
involve the private sector in strengthering higher
education institutions, short courses, aid in-
service training programs, and Lo improve on-the-
job training for technical employees. Current
efforts to develop new technical universities
receive support from the Federation of Thai
Industries (FTI) and the Board of Investment
{BOI). The King Mongkut Institute of Technol.gy
established specialized training programs ror
industry and has explored the possibility of
setting up foreign-assisted training institutes.
MOSTE national centers offer specialised technical
training courses. These efforts will not fully
meet the steadily growing demand for industrial
skills, and are not focused on building the skills
critical to developing the national I.T. Heritage.

$5.2.2.

A government may reduce transaction costs for
receivers by offering low-interest locans to help
target firms acquire specific technologies. Most
incentives in Thailand, such as the Technology
Transfer Center's Revolving Fund (MOSTE) and the
newly established Industrial Finance Corporation
of Thaiiand (IFCT) program, focus on research and
development. Since 1989, the Board of Investment
(BOI) has allowed firms to bring in machinery and
equipment tax-free for research and development

Low interest loans for innovators
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use. A major problem is a lack of awareness among
small and medium-sized local firms of the need for
in-house technological research and development,
partly due-to the current industrial structure and
a lack of local competition. Usually, such firms
lack the in-~house capabilities needed to perform
development. Therefore, efforts to raise the
technological awareness of local firms and
stimulate them to undertake research will not be
successful without other technological upgrading
efforts foreign technology assimilation, quality
management and in-service training.

$5.2.3. Baligning Taxes with Technology Needs

The Thai personal computer industry, hampered
by tariffs on components which were higher than on
complete systems, flourished only because many
builders smuggled in components. In effect, the
policy discouraged local firms from learning to
build computer systems from a mixture of local and
imported components, inhibiting the transfer of
technology. The government recently reduced
import duties and taxes on computers to promote
computers use in business and industry.

$.2.4. Building_ technology management skills

The field research suggested that external
advisory services which build internal capacity to
implement and manage technology are superior to
those which simply solve technical problems. The
more successful institutions seem to be industry-
focused centers which provide information on
sources of technclogy, quality, prices, purchase
conditions, and which may alsoc provide advice and
disseminate knowledge about evaluating, selecting,
and negotiating for technology.

$.2.5. Adapting technoloqy to local conditions

Technology must fit the specific environment
in which it is used. As both the environment and
the technology are dynamic, a developing country's
technology strategy must facilitate the cheap and
effective acquisition of foreign technology and
its adaptation to local conditions. The enabling
technology in the case of information technology
is computer software. It is software that allows
us to use a general purpose microcomputer for a
specific task and that provides a local language
interface for non-English speakers. It follows
that a critical target for I.T. policy is to build
up the stock of programmers and systems analysts
who will adapt I.T. to the local context.

Because hardware is a commodity, the ability
to produce it represents a market opportunity
rather than a development goal. In Thailand, few
private firms do R&D, and the R&D infrastructure
consists mainly of publicly supported university
and government laboratories. Given its scarcity
of scientists, Thailand might focus its short-term
efforts on acquiring foreign technology relevant
to its conditions, then on using and diffusing it
efficiently. That means giving a high priority to
focus resources on acquiring, using, and diffusing
foreign I.T. hardware, versus local development.
As technology is dynamic end constantly changing,
Thailand must also strengtnen local capabilities
to assess, select, adapt, and improve technology.

5.2.6. Pooling infrastructure for scale economies

To improve services offered to travel agents
through their computerized passenger reservations
systems, several Southeast Asian airlines formed a
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joint venture to share scarce management and
technical skills, amortize the more than $200
billion dollar cost of developing software over a

larger base, and spread the fixed costs of running
the core computer system and telecommunications
network. However, internal pressures forced Thai
International to abandon the Abacus consortium,
with negative effects on its market presence (29,

Thailand's Customs Department will soon launch
a pilot Electronic Data Interchange (EDI) project
to automate Customs procedures. Application level
standards are a basic but critical requirement for
successful EDI. Because all international trade
participants are handling essentially the same
data types (names, addresses, dates, places,
quantities, etc.), it is mandatory to specify
standards for shared data. Failure to organize a
preliminary project to clarify such issues between
the stakeholders will limit the long-term value of
any EDI-based infrastructure project.

5.3. INITIATIVES AND GOVERNANCE COSTS

The transaction costs issues here are
straightforward. The information asymmetries
inherent in technology transfer deter innovation.
I.T.-based initiatives include product-imbedded (a
microprocessor to prevent toast from burning or
the front wheel of a motorcycle from locking), and
organization-imbedded I.T. (a network to link
economic activities). The focus of this paper is
on the latter application type, which has greater
wmmediate relevance in the policy arena.

5.3.1. mediating industrial property rights
Receivers are often unable to determine the
value of a new technology until it is in place.
Ideally, local firms should be able to experiment
with new technology without making a long-term
commitment. However, opportunism comes into play.
Much technological content is tacit in nature, and
exposure to an advances technology often leads to
an irreversible transfer. Sources are reluctant
to lose their property rights in technology, which
are the basis of their income. Sources will not
enter local technology markets if the legal regime
provides inadequate protection. A property rights
regime in the public interest must balance the
need of sources with those of receivers over time.

Intellectual property is protected through
patents, trademark, copyrights, and trade secrets.
Thailand is not party to any international patent
convention, while the Thai intellectual property
regime does not adequately protect foreign owners
of technology. Patent protection is available
only to nationals of Thailand or of countries with
which Thailand has reciprocal agreements regarding
patents. If granted a patent outside of Thailand,
an invention is unpatentable, and foreign patents,
inventions, and designs do not receive protection
in Thailand. The Copyright Act of 1978 does not
specifically protect computer software (307,

Thailand does not have special laws to protect
trade secrets, the propriety, secret, often tacit
information related to the way firms manufacture
products, organize production, or attain quality.
This reduces incentives for producers to invest in
technological improvement. For Thailand, the
absence of adequate legal protection for trade
secrets may be more important than the absence of
patent protection over the near term.

5.3.2. Public campaiqns to increase acceptance

The Singapore case clearly demonstrates the
potential of propaganda as a tool to accelerate
the diffusion of computers and telecommunications
hardware to organizations, personal computers to
households, and I.T.-based skills to individuals.
Although Singapore is unique in many aspects,
Thailand could adapt such tactics to increase
public acceptance of I.T. in their local context.
This might be an effective tactic to accelerate
the pattern of I.T. use in the public sector.

5.3.3. Setting f{and enforcing) product and
process standards

Many government organisations in Thailand
en?age in standards, testing, and quality control
G, In theory, standards decrease uncertainty
and minimize transaction costs, and thus help
diffuse technology. However, empirical evidence
also suggests that standards may either encourage
or block innovation (32)_ Thailand, to meet the
increasing quality demanded by its international
markets, must gear the national system of norms,
standards testing, metrology, and quality control
to its industrial policy. Establishing a well
integrated system is a high priority. Although
this will be expensive, Thailand can most likely
receive financial and technical assistance from
international donors. Thailand must develop a
clear policy framework to organize the functions
of this standards system to meet its industrial
development needs.

Some progress is evident. The Standards,
Testing and Quality Control (STQC) program of the
Science and Technology Development Board upgraded
existing systems. It supports development and
implementation of better and more comprehensive
industrial standards, and of more coordinated
metrology and calibration services. It also aims
to raise awareness of needs for improved quality
control activities in the production sgector.

5.3.4. Testing and reporting product performance
Product testing minimizes uncertainty, and if

combined with a network to disseminate results,
reduces buyer search costs. Thailand impcrts most
industrial products from countries with product
design standards and testing laboratories. 1In
Thailand, the limited public and private testing
services include product certification and various
mandatory checks. Thai labs might cooperate with
those from other markets where technology sources
operate. Comparing test results from multiple
sources would minimize opportunistic behavior.

5.3.5. Channeling and packaging products

Value-added networks (e.g., air travel
reservations gsystems or TradeNet) demonstrate the
use of I.T. as a channel to reach buyers. The
initial economic role of the network is to reduce
buyer search costs. Sellers may also use the
network database to help identify buyer product
design and packaging preferences. Buyers and
sellers thus jointly configure products to meet
specific needs. Such "non-store" electronic
channels distributing differentiated Thai goods in
international markets would be viable only if the
government faced difficult regulatory issues and
aended its laws to support value-added netwo.ks.
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5.3.6. Sharing complementary development costs

Local development is efficient when technology
from international soucces is inappropriate, too
expensive, or when the nation has strong research
capabilitv. Thailand's allocations of resources
to R&D are still relatively weak compared to NIEs
at comparable levels of development. A first step
toward capacity building should be to establish
specific targets, then to rationalize the existing
research structure for effective use of current
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1. ABSTRACT

The convergence of telecommunications, IT and broadcasting around
multimedia applications adds complexity to the essential
participation of wusers in the evolution of standards for
telecommunications and related IT products and services. This paper
outlines the role of innovation and user influence in an ideal
standardization process. Recent activities of international
standards organizations to streamline activities and encourage
participation in standards activities are described. A future
scenario outlines the nature of the growing complexity and
motivations for user interest are ascribed. Theoretical mechanisms
for encouraging greater user participation are suggested for both

the industrialized and the developing worlds.

2. INTRODUCTION

The importance of standards in telecommunications,
information technology and broadcasting has
become increasingly recognized in recent years.
Standards are now being viewed strategically and
their economic and trade implications are gaining
increased attention. Several papers have recently
dealt with the process, structure and implications of
national and international information technology
standards enabling policy makers and strategic
planners to gain a deeper appreciation of the issues
surrounding standards. (1,2)

Traditionally restricted to those in the engineering
and scientific professions, interest in information
technology and telecommunications standards has
now extended outside of international and national

standards structures and involves economists,
political scientists and business experts. The OECD,
for example, has undertaken work though an Expert
Group on the Economic Implications of information
Technologies and forecasts possible significant
changes in the standards setting process. In addition
concerns have been expressed as to the role of
small firms in evolving information network
developments raising the fear that only large firms
may be able to bear the learning and fixed costs
associated with IT networks.(3)

Among the miriad of complex issues surrounding the
standards process, this paper addresses two of
particular concern to the telecommunications and
information  technology sector. These are the
influence of standards on the emerging open market
place and the involvement of users in that market

place in the standards making process.
These are particularly important issues as the
convergence of traditional telecommunications,
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computers and broadcasting products and services
begins to appear in the workplace and the home in
the guise of new digital multimedia applications.

The paper will describe the market place and the role
played by standards in an open market environment.
It will provide an overv..w of recent developments in
the international standards setting process with
emphasis on existing opportunites for user
participation in the process. it will then outline the
challenge posed by multimedia communications and
will offer theoretical mechanisms to encourage
greater involvement from users affected by products
and services in the open market place.

3. THE MARKET PLACE -
ENVIRONMENT

THE OPEN

An appreciation of the strategic, economic and trade
implications of standards requires an understanding
of the market place and the influence of standards
on the introduction of new IT products. This raises

questions as to the timing of standards; whether and
when standards are necessary.

Experience in the telecommunications field has been
mixed.

For example, the enormous international effort,
extending over a decade, to develop ISDN standards
has only recently produced results in the market
place. On the other hand, voice messaging emerged
as a viable and competitive product in the market
place without the benefit of international standards.
The dramatic public acceptance of facsimile was in
part influenced by standards but other factors may
have played a greater role including mass user
recognition of a product that ideally met a real need.
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3.1 THE IDEAL STANDARDIZATION PROCESS

Now, let's draw a brief picture of the ideal
standardization process. Ideal from whose view?
Optimized, ideally, to bring innovation into a network
- and into society, for its users - on the quickest
feasible basis. Network innovations that improve
people’s lives are one important basis for increasing
productivity, so that we can enjoy better standards of
living. {(Here we will use "network” as a shorthand for
the mix of telecommunications, computer and
broadcast technologies that are emerging). We will
find ourselves coming back to this question of what
we mean by "ideal"; with the dynamic complexities of
innovation and standardization, the answer is not as
straightforward as we might like.

3.2 THE OUTLINES OF THE STANDARDIZATION
PROCESS

What are the outlines of the standardization process?
It begins with an Jfnnovation, in a company
laboratory or in an inventor's garage perhaps. As the
new idea begins to take form, it may have the
potential to unfold along several different paths.
Facsimile transmission, actually a fairly old idea, took
a variety of guises. During this part in the process
experimentation with various possible forms of the

new idea is crucial for development of the
possibilities. The emerging new technology is alsc
likely to buid together new ideas from several
different building block capabilities. Facsimile,
again as an example, is built from transmission
schemes, image coding schemes, as well as
mechanical paper handling abilities, to tell only a part
of that story. Development of the composite - in our
example, facsimile - may depend on the development
of a component - such as lasers.

At some point for this innovation, the experimentation
has been adequate to bring forth the main
possibilities. Now it is time to pick and choose
among the ideas floated. Particularly if this is a
networked technology, Standardization begins.
Standards are essential to make the interconnection
which underpins a network’s function. Even non-
networked, standalone computer users benefit when
software developers are drawn to a standardized

platform; this is an outgrowth of the
interdependencies among components and the
composite.

What can we expect from this point in the process?
There are several possibilities, and each one
complicates the story further.

Typically the new technology, still young in its life
cycle, will be in a fairly rudamentary form. Wider
adoption and use should help refine the new tool, to
give it a better fit with its users. We may think of this

continuing evolution in the technology as producing
successive generations (while we may see the initial
breakthiough as more fundamental). The G-series of
fax standards is an obvious case of generational
evolution. Extensibility is a term being used to
describe the more predictable features of this path.

There may be another development however,
perhaps even in parallel. The standard may serve as
a sort of window that enables significant diversity,
it may become a key interface that allows numerous
unique applications to be created. To switch for a
moment to the Apple Macintosh world for an
example. Apple’s QuickDraw standard for graphics
allowed the development of different graphics
packages, each with its own special strengths. By
allowing interface at a key point, the standard
catalyzes its opposite: diversity. Scalability refers to
a particular kind of this diversity.

Perhaps more than anything else, the balance
between the commonalities of a standard versus the
diversity that users may need does make the
question of what is an optimum process especially
ticklish. So far we have seen - after the standard is
first put forward - diversity across time (in
generational evolution, but here early generations are
discarded in favor of later) as well as diversity for a
given moment (in separate applications, where the
diversity serves differing user needs). We have not
found the homogenous commodity that is the
economist’s ideal (except perhaps if there is a truly
standard product).

There is a third line of development - one that is
essentially orthogonal to these two - which we must
take care not to confuse with them. Along with
universal interconnection as the hallmark of a
network’s function, groups of subscribers will also
want Drivate sub-networks. This mix of the public
and private is surely one fundamental of network
architecture. But though there is some tendency to
associate privacy with diversity, and the public with
standard, we can carefuly distinguish the
phenomena.

Have we now sketched the end of the process? Not
if we want continuing innovation in the network. After
exhausting the generation and/or the unique
possibilities, each flowing from the standard, we look
to another, more basic round of innovation. So in fact
our subject, overall, turns out to be a round, an

iteration - a Cycle between innovation and
standardization.

~




3.3 THE USER IN THE IDEAL PROCESS

Where is the tserin this ideal process? Clearly, the
technical innovation is useful only if it becomes a
social innovation. In rough terms there are two
phases to a given cycle: the experimentation prior
to the standard and the COrnsensus after. Where is
the user, ideally, in each phase?

Conventional wisdom holds that innovative ideas arz
the product of a creative mind, with little or no role
for the consumer. In fact, there is important evidence
that demand does play a surprising role, even in the
early stages of creation (4,5). Despite this, during the
period of experimentation with possible versions of
the new technology, users may play a lesser part,
though increasing as the time for a standard nears.

In our ideal scenario, in fact, the user plays a crucial
part in the runup to selecting a standard. Only user
demand can make a standard commercially viable, or
lucrative. When the applications have a mass market,
which are often the case with networked
technologies, the challenge is especially clear. The
tradeoffs endemic to standards-making will ramify
through to the user in a variety of ways. To get
adequate feedback from a very large group of
potential users, on the utiity of alternative
configurations as they would affect the user, is a
daunting task.

Then, after the standard issues? The user needs to
take a co-equal role, alongside the suppliers of the
systems. Development, after the standard, is in fact
a co-evolution - of the technology to fit the user,
and of the user practices to take advantage of newly
created possivilites. The user and his/her tool
evolve together, and the user’s role in the process
becomes equal in importance to that of the
technologist. In the best outcome, people evolve
more productive and better satisfying lives, using

increasingly well-refined .iew tools. (6)

The point of the Shift from experimentation to
consensus is of course a key in the overall process.
The move to end experiments and head toward a
standard is not ordinarily seen as a discrete decision,
but the picture we have drawn here suggests that
"gathering such a storm" of opinions is in fact pivotal.
User response to the experimental trials is essential
input to that kind of "decision”.

3.4 CONSENSUS

In general, assembly of the consensus necessary for
a standard is the principal - and intricate - task of the
transition between the two main phases of the cycle.
To encourage adequate experiments in the first
phase requires freedom of action and separate paths
for those involved. But consensus, by direct contrast,
will necessitate forming some bonds across the

fragmented groups. While fragmentation is essential
for the experiments, those fragments must also hold
the potential for bonds of community that
consensus will eventually require. Users come lately
to this gathering, and many may not join until later in
the generational evolutions. But user participation
must have the potential to be realized, even at
adoption of the standard.

3.5 THE OPEN ENVIRONMENT

What is the “open environment" which is now a
commonplace across the industry? That is what we
have called the consensus phase. (Since the notion
of open is meant to connote access, the word might
have been used for the earlier experimentation
phase, when the competition of ideas requires
access for creative input. But convention has instead
assigned “"open" to the constrasting access that
standards afford, in the later phase).

What does an open environment require? Principally
that consensus be complete. However, firms often
prefer to continue the monopoly rents that they have
rightly enjoyed during the experimentation phase,
when the technology was stili divided into
proprietary, non-interoperating trials. Whether full
consensus is implemented and interoperation is
really "open” depends in some large part on how the
firms involved may define their targets. Do they
prefer the higher per unit profits that accrue from the
proprietary, non-consensus market? Or, do they see
themselves as part of a process that evolves systems
which interoperate - so that they find satisfaction in
a transition to larger volumes during a consensus
phase, though the profits may be less per unit (but
probably not as low as a strict commodity would
imply)?

Ultimately, an open environment depends for its
success on being part of a dynamic process. In time
that will mean foregoing the standard that has
enabled the current round of openness, to make way
for a future round of more basic innovation. Here
again the user plays a pivotal role. Only by being
interested in moving beyond today’s non-routine
technology does the user encourage a spirit of
continuing change, and a next round of innovation.

Now, let's turn to some particulars of the standards
process. Let's look at the process closer up -
particularly as standards making is practiced today...

4. STANDARDS, INTERNATIONAL ORGANIZATIONS
AND THE USER

The international organizations most directly
concerned with standards in the converging technical
fields of telecommunications, information technology
and broadcasting are the ITU, the 1SO and the 1EC.
All three are making considerable efforts to
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accelerate their processes and to allow for a more
open process of participation in the setting of
standards.

4.1 ACCELERATING THE ADOPTION OF
STANDARDS

Efforts are being made, on various fronts, to make
the standards process more dynamic, rapid and
responsive and to reduce duplication of effort.

[TU's Resolution 2 (Melbourne, 1988), "Approval of
new and revised Recommendations (7) between
Plenary Assemblies", which concerns the work of the
CCITT, allows for an accelerated process, subject to
certain conditions being satisfied. Both the 1SO and
the IEC are committed to speeding up the standards
process with IEC having reduced the time for
standards approvals down from three years to 14
months (8). All three bodies are encouraging the
adoption, where possible, of international rather than
separate national standards. For example, IEC Fas
an agreement with CENELEC that no new European
work will be started on a standard if an IEC standard
exists or if work has already started in the IEC.

In addition, arising from the work of the ITU'S High
Level Committee, an Electronic information Exchange
(Teledoc) offers new methods for electronic access
to CCITT-related documents and information
including faster electronic handling and output of
CCITT documents. It has been developed by ITU
headquarters for the exchange of information and
documents between the CCITT and its members.
Now under development, it offers, among other
things, circulars, lists and summaries.

4.2 THE ITU'S HIGH LEVEL COMMITTEE (HLC)

Perhaps the most significant effort, on behalf of the
ITU, to come to grips with the changing nature of
telecommunication,  information technology and
Standards is to be found in the report of the ITU's
High Level Committee (9) The Report states that the
[TU's roles in standardization, regulation and
development must be streamlined to keep up with
the pace of change. it proposes an “invigoration of
the Union’s standardization function". Among other
suggestions, the Committee suggests that
telecommunications manufacturers, service providers
and users should play a larger role in the decision-
making and strategic planning processes of the ITU.
The HLC recommends the creation of a new
Standardization Sector, standardization conferences
and work programs which would reflect the rapidly
changing needs for standardizaton in the
telecommunication  market-place. The HLC
encourages greater private sector and business user
participation in the standards process. Finally, they
make specific mention of the practice of ITU
Administrations to consult users and other interests
in developing national positions and encourage this
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practice, particularly in respect of the interests of
small end users, including individual customers. They
see a role for users in contributing views on what
standards need to be developed and in what time-
frame.

4.3 USER INVOLVEMENT - MEMBERSHIP

The term "member" has a specific, legal definition in
international organizations. For example, "member"
is defined in the Convention of the ITU and includes,
as far as the CCITT is concerned, member
Administrations of the ITU, recognized private
operating agencies, scientific or indu;trial
organizations and international organization§
vaticipating in the work of the study group in
question. One bof these international organizations is
INTUG - a user group.

The International Organization for Standardization
(ISO) is a worldwide federation of national standards
bodies with 90 members, one in each country.
Correspondent members are normally organizations
in a developing country which does not yet have its
own national standards body. Correspondent
members do not take an active part in the technical
work but are entitled to be kept informed about the
work of interest to them. There were 18
correspondent members as of January 1992.(10) The
IEC's members are national committees, which are
required to be as representative as possible of all
electrical interests in the country concerned.

While user participaton may be limited in
international bodies to members, the possibility for
users to participate exists in national bodies. It is
possible for even small companies to participate
directly in their national standards organizations or,
more likely, through membership in associations who
partipate in national standards bodies. Large
companies, such as the telecommunications
companies and computer firms, may have an
excellent understanding of the potential needs of
certain user groups since they may also represent a
large potential future market for the company's
products. Finally, government representatives attend
many international standards meetings and may have
accumulated a knowledge of user needs.

The ITU has taken many steps to encourage
developing country participation in standards work
but this issue remains a major chaflenge. The High
Level Committee report identifies the need to
increase developing country participation as a matter
of concern.

5. COOPERATION IN INTERNATIONAL STANDARDS
SETTING

There is close cooperation among the ‘TU, ISO and
IEC and between each of them and other
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international, regional and national standards bodies.
Several significant steps have been taken which
made it potentially easier for users to understand the
standards process. These are:

5.1 TSAG

The ITU is currently studying the creation of a
Technical Standardization Advisory Group (TSAG)
which would, among other things, foster cooperation
and coordination and provide advice to assist the
harmonization of work with other relevant bodies
inside and outside the ITU.

5.2 COMMON TEXT

ISO and ITU (CCITT) now follow common
procedures and produce a common text which, to
the benefit of the user, is identical word for word.

5.3 RATIONALIZATION

There has been a rationalization of work in the field
of information technology as exemplified by the joint
ISO/IEC technical committee ISO/IEC JTC1, set up
in 1987-88. It is interesting, since our focus on the
future uses digital multimedia as an example, to
summarize those sub-committees (SCs) concerned
with multimedia under JTC1. These are:

SC 6 : Telecommunications and information
exchange between systems;

SC 18: Document processing and related
communication {includes multimedia and
hypermedia model/framework);

SC 24: Computer graphics and image processing
{Standardization of interfaces, in windowed and
non-windowed environments fcr:

- computer graphics;

- image processing;

- interaction with and visual
presentation of information.)

SC 29: Coded representation of audio, picture,
muitimedia and hypermedia information.
{Multimedia is defined in SC29 as the property
of anything to handle several media -
synchronization).

The work of thus last SC covers the rapidly
expanding areas of information and entertainment.
Typical of . other sub-committees, there has been
intense ir rnational involvement in SC 29 including
technical experts from 15 countries.To further
indicate the wide area of cooperation, it should be
noted that SC29 draws on the coding work of JPEG,
JBIG, MPEG and MHEG. (11)
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6. NEW REALITIES

The international organizations have made
considerable progress in improving both the speed
and accessibility to standards making and are
increasingly offering new opportunities for user
participation. What, then is the motivation for users
to participate, and who might the users represent?

6.1 NEW STAKEHOLDERS IN STANDARDS AND IT
PRODUCTS

Users of information technology products and
services are increasingly to be found in the
government and social sectors where budgets are
declining and capital budgets are under constant
scruting. IT products and telecommunications
services are becoming a proportionally higher
percentage of these budgets. Even in the private
home, [T products are becoming a more significant
proportion of an individual's personal property.
However, business, social service, government or
individual users are unlikely to have set aside funds
to participate in standards making. Those that would
wish to do so will find that the standards process is
both highly specialized and costly. With the growing
stress on the adoption of international standards, the
ability to afford the high cost of international travel
and living has been added to the need for a
sophisticated technical knowledge as the price of
admission to meetings of standard setting bodies.
Many standards meetings are long and protracted,
take place over a period of years, and are held in
highly expensive cities such as Geneva. In reality,
while there has been a growing participation in
standards bodies by users, these have, for the most
part, been highly sophisticated large users.

6.2 INCREASING COMPLEXITY

To further compound the challenge of user
participaticn, the standards setting process, already
complex in the telecommunications, information
trchnoiogy and broadcast and entertainment fields
will become even more complex as the three areas
converge. Since the iate 1980s, there has been a
growing nurmber of interactive multimedia projects
and new products appearing in the marketplace.
Many are aimed at the educational market. These
were initially concerned with the convergence at the
personal computer of three major communications
technologies - print, audio and video. Standards in
these "desk-top" applications deal with things such
as data representation and user interfaces. (12).
However, the recent decline in the costs to use high
speed networks, and the offering of ISDN tariffed
services, has introduced lower cost
telecommunications and the potential for multimedia
“at a distance". The emergence now of multimedia
communications  applications combining images,
sound and data, promises to create a new set of
standards questions. The end user, the individual,
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will be offered a plethora of options to chose from,
and the ability to create a unique information
environment to fit his or her needs. All of this will
take place in a muiti-vendor environment complete
with its mix of international and proprietary
standards. Applications at the desk-top and in the
home entertainment field will place the onus for
choice as much on the individual as on the service
provider.

7. A 1998 SCENARIO

Standards making, as mentioned earlier is essentially
a "pre-market” process. To be able to understand
where we are today in this process, we need to look
sufficiently far into the future to be able to
hypothesize areasonable scenario of future products
and services, and yet not far enough to lose the
thread of the potential influence of user participation
in the standards process. Let's chose a scenario
which wilt affect us all - multimedia in the home circa
1998. (13)

Now in 1998, digital interactive, muitimedia
applications, linked by intelligent telecommunications
networks have entered the North American home.
(14) The drivers for these applications emerged from
transmission sytems (ISDN, cable, standard
telephone) coupled with compression, a shift to
digital from analogue and a dramatic improvement in
storage devices. Using 1992 industry structure
definitions we now have access to :

Bandwidth on demand from the telecommunications
suppliers providing voice, image, fax, data and
almost real time video through an intelligent,
interactive network;

A highly sophisticated home entertainment center
featuring CD-ROMs with interactive programming;

An interactive broadcasting/cable user controlled
program delivery system offering a multiplicity of
digital television, sound, image and data services;

A powerful home computer system offering
informational, educational, work and entertainment
applications linke:d to other computers via user
defined telecommunications networks. The list of
functions is endless...text, video, image, digital
photography, audio, database access, paperless
facsimile, desk-top videoconferencing, multimedia
information retrieval.

7.1 NOT YET THE PERFECT WORLD

Traditional defininitions and boundaries are blurring.
Telecommunications, the computer, broadcasting
and home entertainment have almost become a
hybrid - but not quite. The flat panel display on my
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computer offers a much better display for the type of
text and graphics and the excitng multimedia
presentations delivered to me by the broadcaster
than the lower quality 1 get from my NTSC television
screen. My new read/write optical disk drive could
be useful for all of my multimedia applications, but
I'm still looking for the right black box to make some
of the connections. The interfaces to some nf the
interactive services and applications still needs work.
| get lost retrieving information from some of the
services.

The scenario, and the problems, may be hypothetical
but the possible conciusions are all too real. User
applications and user interfaces will need a lot of
attention if the full potential of the multimedia word is
to be realized. Definitions and boundaries become
blurred and responsibilities compounded. Qur short
scenario involves all of the standards bodies
mentioned earlier working in cooperation and at
speed. How can the user, even our hypotheticai
home user, play in this game?

8. THEORETICAL MECHANISMS FOR GREATER
USER INVOLVEMENT

Tnere is obviously no single answer, but some
theoretical mechanisms for ensuring a greater
involvement into the standards setting process can
be postulated. Two characteristics emerge from the
above discussion. First, the scale of the introduction
of information technology (including
telecommunications and broadcasting) products and
services into the market is large enough to be viewed
as a mass market issue. Second, the leap from today
to the mass market, open information world of the
late 90’s requires bridging mechanisms. We can
probably postulate further that although the issue
affects the mass market, the number of people who
will in practice wish to participate are relatively few
even if the constraints of cost and expert knowledge
could be removed. The following then are early
suggestions for bridging mechanisms which would
begin to see a wider public appreciation and,
hopzfully, bring the mass market user into the
standards development process.

8.1 A LAYMAN'S VIEW

The highly technical and complex nature of specific
standards can mask the essential simplicity of the
actual application of a product or service. The
engineer might struggle with the difference in
decibels of a clear or unclear signal. The layman will
simply say that it is audible or it is not. The layman's
conclusion is a useful input to standardization and is,
of course, already obtained through user trials of
emerging products. Layman's conclusions could be
obtained through other fora such as, for example,
user "focus groups". Further, a number of science
writers do an excellent job of explaining complex




Q

ERIC

Aruitoxt provided by Eic:

technical matters in popular terms. Perhaps they
could be encouraged to help "demystify" the complex
world of standards and technical innovation.

8.2 INDUSTRY FUNDED INFORMATION SEMINARS

Large companies could fund information seminars
dealing with standards - this could be done under the
auspices of the ITU/ISO and IEC to avoid the
implication that companies are influencing the
standards process. User representatives could be
invited to attend these seminars;

8.3 INDUSTRY FUNDED, ELECTRONICALLY
ACCESSIBLE BACKGROUND PAPERS

Companies could fund the preparaticn of
background papers on standards issues. These
papers could be published or made available
electronically through the information systems now
being set up by international and national standards
bodies;

8.4 A WINDOW
COMMITTEES

INTO THE STANDARDS

Standards committees and working groups could
open up their meetings for a session. User groups
could be encouraged to meet with them to exchange
“iews on the standards under discussion and their
user implications

3. DEVELOPING COUNTRIES

Developing countries will undoubtedly need to
consider the implications of convergence and
multimedia applications in their plans. Convincing
arguments have already been put forward in papers
by experts from developing countries which stress
the importance of standardization in meeting the
hopes and aspirations of the developing countries.
(15) Each of the suggestions above could be applied
to the developing world, and, perhaps under the
auspices of the ITU, given particular attention. In
particular, holding meetings in developing countries,
and offering short seminars on the subject under
discussion, could focus on particular problems facing
the developing world in the area under discussion.
The High Level Committee has already
recommended that the Standardization Burzau of the
ITU extract and group matters under active study
which may be of particular interest to developing
countries.

10. CONCLUSIONS

User participation, an essential element in the
process of standardization and innovation, will
become more important as telecommunications,
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information technology and broadcasting converge
around digital, interactive, communications linked
multimedia applications. Informed users will be
motivated to participate as a reflection of the growing
business and personal embedded investment in
telecommunications and IT products. International
standards organizations have already shown their
intention to streamline standards activities, to permit
greater access and to encourage user participation
although the role of developing countries remains a
challenge. Users and standards bodies now enter a
period of experimentation as they explore the
parameters of this new spirit of cooperation.
Technologists need to create a more open and
informed environment while users need to develop
ways of expressing their interests and concerns. A
new consensus can be developed by adopting
bridging mechanisms which allow both communities
to work together and engage in a more open, needs
based process for the evolution of new standards.
The end resuit could be a more harmoniocus
integration of new products with user needs and
requirements to the benefit of both users and
industry.
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Abstract

The re-definition of European Telecommunications services in the
context of the European Community gives rise to the use of new methods
of regulation which incorporate extensively consensus-driven
mechanisms of standards generation and use. The context of this
regulatory environment and the part played by the standards upon which

it relies is set out.

THE ENVIRONMENT

YEurope is very European": this
statement sums up in a few words the
reality of telecommunications provision
and infrastructure throughout that
continent. All recognise that the PTT
monopoly-monopsony environment
originated from that region (and was
subsequently exported to European
colonies world-wide); the stimulus of
economic and social necessity within
Europe subsequently created other
related institutions, some now with a
global context. It is no accident of
geography that the ITU is based in
Geneva.

Europe has undergone in a very general
sense an economic and social evolution
during the last half-century not
experienced elsewhere; since mid 1940,
its commerce and industry has been
rebuilt, and its sccial rules re-
defined. Telecommunications has been a
major component of this post-war
reconstruction plan. Since the late
1950’s, the embryo of pan-European
economic harmony has grown; today, the
European Economic Community as an
integrated macro-National market force
in our world-wide community is a
reality. 1Its telecommunications goods
and services penetrate to greater or
lesser extent the markets of the world
including the Pacific region, and
thereby expose internationally all
regions to European technology and to
European policies which to a
significant extent define and determine
that technology.

The fundamental constitutional
structure of the European Economic
community is based upon a vast
collection of multilateral agreements
of treaty status, collectively referred
to (somewhat loosely) ¢ "The Treaty of
Rome". The glue of economic

interdependence holds member States
together: There is no pan-European
militia to enforce the sustained
Community merbership of any member
State. Enforcement of Community-wide
policies, regulations, or other rules
rests ultimately with a member State
itself following agreement with its
partners to adopt and hence (according
to its national political and legal
strictures) to implement such rules on
a national basis.

This environment, of cnurse, sets the
context and determines the methodology
of telecommunications resource
management as it does for every other
commercial or industrial activity. 1In
pursuing this principle of government
by agreement and of consensus (defined
as the absence of formal opposition),
particular methods to support the
development of pan-Europeas commonality
and to ensure sustained compliance with
that commonality must be identified,
promulgated, and operated. This
process takes time. Given the time
spent, the result of such pervasive
deliberations produces a highly stable
compromise with few, if any, national
variations from a common theme. Given
the diverse nature and sheer quantity
of interested parties and the need to
recognise the particular concerns of
each in the generation of such an
agreed compromise, the administrative
and bureaucratic structures which
result have a complexity in a number of
dimensions.

As the Community begins to mature, its
further evolution clearly exposes
visibly an erphasis upon the need to
provide Community-wide equivalence in
the access to and use of
telecommunications infrastructure for
free and unrestricted information flow.
1t is perhaps right that in the
formative years of the Community,
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telecommunications was left as a
national matter; it is undoubtedly
right that the Community as a whole now
should place some focused 1nitiative on
the methods of supporting change f?om
nationally idiosyncratic to Community
common telecommunications services and
a telecommunications infrastructure to
support those services.

It is this goal which has fostered a
number of Community initiatives in the
telecommunications field during the
last decade. Many of these initiatives
are widely known: the formation of a
European-wide telecommunications
standards-writing machine (ETSI) is but
one of these.

THE ROLE OF REGULATIONR

There are, of course, many ways to
crack a nut. The particular method one
chooses is indeed, somewhat determined
by the nut in guestion. The
telecommunications resource of any
nation-state is made up of many
components, and in order to redefine
its method of management, a number of
linked procedures and institutions to
support and to implement those
procedures must be established. The
underlying requirement that consensus
be a common theme provides no
simplification.

Moreover, the telecommunications
environment presents a special
challenge: the efficacy of symmetric
resource management across national
borders depends extensively upon
national technology. It is difficult
(some say impossible) to uncouple the
provision and use of telecommunications
services from the electronics, physics,
and integrated circuits which are the
rule-makers of its infrastructure
architecture. A single technical
parameter can render a regulatory
objective achievable only at grossly
uneconomic cost or indeed not at all;

a straight forward regulatory principle
can be frustrated or rendered
impossible to achieve by one or more
technical parameters or by the
technical implications of such
parameters. This interrelationship of
the legal and ecoromic world of the
regulator and the hardware-software
world of the telecomms technologist
provides an endless feast for those
with a debating appetite, and these
two worlds do not of themselves
proscribe a convergent path for such
debates.

It is perhaps worth noting that this
disparity tends to be less significant
within a given nation-state which has
grown up with its telecommunications
infrastructure than it is between
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countries which have different
historical evolution. Hence the ve-
definition of North American telecomns
regulation involved setting out rules
for using differently a given
technology:; this is in stark contrast
to European re-regulation, which
requires technical definition of
significantly different infrastructures
and subsequent ab initio regulatory
rules for that service delivery and
which the different technologies in
various member States might permit. A
second regulatory step, of defining a
migration path towards greater
technical commonality between countries
and choosing that path to be consistent
with regulatory objectives for re-
defined network access and service
delivery, must clearly follow.

use

It has already been mentioned that the
articulation ard implementation of
‘Federal regulations’ within the
European Community is in large measure
in contradistinction to its
constitutional position; regulatory
dimensions exist within the Community
at large and within each of its member
States, and these regulatory positions
may well be different in kind or in the
extent or nature of their development.
In consequence, two discrete regulatory
roles - those of the Community and
those of its member States - are found.
Much effort has been spent and no doubt
will continue to be spent in
identifying the machinery needed to
forge effective and working links
between thzse interests.

A further consideration is that of the
dissimilarity across nation-states.

The national regulatory constraints and
targets in France, for example, are
unlikely to be similar to those found
in, say, Italy. And neither could be
expected to relate closely to the
regulatory environment in, say, Greece.

It seems clear that the re-definition
of European telecommunications must
involve the Community itself (by way of
the European Commission) and of each
member state (by way of its particular
approach to the telecomms aspect).
These aspects of Community regulation
are set out below.

The Community Dimension

Telecommunications as a consolidated
community resource is seen by the
European Commission and by the Council
of Europe as a significant component of
further economic and social evolution
and, indeed, integration throughout

the European Economic Space. Emphasis
upon its re-alignment better to serve
those objectives has developed during
the last decade, and the Commission has
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implemented a number of supporting
initiatives.

These centre about the overall
consideration of the telecommunications
resource as, in the main, a basket of
information transfer or transport
services. From this aspect, the
secondary issues of technical
infrastructure and terminal equipment
naturally follow. This is not to say
that networks and terminals are
forgotten; much Community resource has
been expended and continues to be
dedicated to these particular areas of
concern (the formation of ETSI is but
one example). Yet, the general
consideration remains service based.

There are clearly both historical
variations and inconsistencies and
future developments to be considered in
this light: community policy has
concentrated upon both. The policy
thrust includes programmes to extend
universally service provision to areas
within member States and their
neighbours not well-served with
infrastructure, to set out mechanisms
to develop equitable service and
service accessibility in areas where
existing infrastructure is able to
support demand, and to identify
leading-edge technologicai approaches
to the telecomnunications needs of the
future. 1In parallel, the pan-European
consistency of user parameters is of
concern; numbering strategies and
equitable tariff structures are high on
the priority list of re-definition.

Community legislation is (and must be)
short on regulation and very long
indeed on direction; that is tc say,
given the imposed restrictions upon
regulatory methodology arising from a
non-Federal structure and hence the
(predominant) role of the member State
and its legislative framework the
essence of the Community-wide role a
regulator must pragmatically assume is
one of consultation, consensus (or at
worst qualified majority voting), and
direction to member States. This
direction is articulated by means of
Directives agreed in the normal way by
the Council (composed of members of
Government from all member States), and
then addressed to member States for the
purpose of their approximation of the
content of the Directive to their
national laws.

This process maintains the distance
between National sovereignty and
Community policy and at the same time
permits the spirit of a Directive to be
applied throughout its member States.
It should be noted that so long as
national law is the principal vehicle
for implementing Community polict ;
using a procedure such as this is often

the only way to proceed: legal
structures in the member States differ
widely in their method of statute
generation and application.

Nonetheless, the system seems to work:
any number of Directives on issues
ranging from telecommunications to
agriculture have been introduced into
member States’ legislative fabric and
have largely achieved Community-wide
implementation to a considerable degree
of uniformity. The nature of this
process delimits the role of the
Community Regulator to one of direction
to member States following extensive
consultation with member States and
with other interests, and passes to the
National Regulator a central role in
implementing this direction.

The National Dimension

The Community Green Paper on
telecommunications, published in 1987,
proposed fundamental structural changes
to the traditional European PTT. aimed
at supporting the development of
certain types of competition in the
telecommunications market the
separation of the regulation and type
approval powers from each other and
from the network development and
operation sectors precipitated this
development. This separation is now
largely complete throughout the
Community. The effect of such a step
has been the creation of a new
regulatory dimension.

The PTT model of monopoly supply of
infrastructure, services, and terminals
(and, by implication, all regulation
thereof) has been recast into
independent sectors; the new
regulation function, as a separate
activity, becomes more visible to
supplier and to user and includes to a
large extent opportunities for debate
and public (rational) decision-making
in the areas of terminal market entry
and supply of services. The national
dimension of this restructuring has
created certain structural
irregularities from member State to
menber State, but this is consistent
with the concepts within the Community
Constitution. National differences,
related to the historical dimension of
the part each PTT played in provision
of telecommunications will diminish as
Community-wide markets, led by
Community-wide ctandards to define and
to harmonise those markets, evolve.

Perhaps the central point is simply
that the telecommunications environment
throughout the Community is changing in
a single direction but at the pace and
to the extent appropriate to each
member State’s particular needs and
concerns. Said another way, Europe is
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re-regulating its teleccmms resource by
consensus rather than by dictum.

THE PLACE FOR STANDARDS

The partition of the telecommunications
resource into marketable elements is an
activity which cannot begin without
deterministic definitions of those
elements. This, then, is in part the
role which standards must adopt. It
is, to considerable extent, a role
which (for telecommunications) is new.
The (traditional) PTT model uses
specifications which set out the nature
of goods and services the monopoly
might supply:; the free market relies
npon technical recommendations as
guidelines for innovative design to a
.'ohesive and normative core. The
standard is perhaps a half-way house;
it plays a key role in implementing and
sustaining the re-regulated
telecommunications resource of Europe.

Control of market entry which is in the
hands of the market place itself
creates a dynamic yet ordered
environment. European Standards
contribute in principal measure to that
control. Generated by all with equal
voice using consensus, they set out a
deterministic measure of market entry
targets able to be independently and
objectively assessed. Used by the
regulator, they set the legal basis for
entering the market and for complying
with market parameters.

European Telecommunications Standards
are written by members of recognised
European Standardisa“ion Bodies and
coordinated and managed by the European
Telecommunications Standards Institute
(ETSI); those specific to
telecommunications matters (as
contrasted with, for example,
electrical safety or matters of
electrical interference) are wholly the
responsibility of ETSI. It is
instructive to note how and by whom
they are used, and how and by whom they
are written.

Standards and Regulation

European Telecommunication resource
management derives its Regulations from
the text of standards written from the
outset to be used as Regulations.
Requested by the European Commission or
by the marketplace itself, these
documents have a deterministic form
which allows for their application
either technically or legally without
equivocation. Generated from the
outset by the Members of ETSI, the
content represents a consensus view of
those members’ interests. The
effectiveness of their use,

particul ivly in conjunction with
general (‘r ‘umbrella’) legislation, is

linked absolutely to the intgrests
represented during the drafting phase.

It is principally for this reason that
the constitution of ETSI is open to all
who have an interest in
telecommunications per se; it is also
for this reason that each member of
ETSI has cone vote, irrespective of the
size or character of the organisation
he might represent. ETSI is truly an
open and equitable forum in which those
representing the concerns of
Government, supplier, user, researcher,
network or service provider and any
other entity with a market interest
sit, side by side, as peers with a
common technical expertise. Generating
text by consensus, the diversity of
market interests is checked each by the
other; a standard generated by such a
method sets out agreed ’‘basics’ (often
determined by the physics of the topic
which are known to all) and
intentionally omits the details (often
functions of product specificity and
hence of commercial value only if not
revealed).

This is cooperative competition at
work.

The result, when applied by the
regulator as a market Regulation,
represents when applied the agreed
position of the marketplace.
Disagreement can only arise from those
whose interests during the generation
of the Regulation were ignored, and
hence (since all may take part in that
generation) from those who choose not
to participate. Clearly, their case
for redress (should it be put) is
feeble.

Thus the National Requlator, in realty
the manager of a national telecomnms
resource, is presented with two focused
constructive tools with which to effect
his task: a Community-wide agreed
direction setting out the context of
his rule-making, and a Community-wide
market-sensitive and agreed Requlation
addressing the spec1flcs of the point
at hand. These are, in concert,
formidable tools indeed.

Standards Generation

It could be said that
telecommunications standards (as
opposed to specifications or
recommendations) perhaps come in two
flavours. The aspects of a Regulation
which is (or was) a standard have been
discussed above. A second might be
considered, to be exactly similar to
the first but not adapted by a
regulator for resource management
purposes. Such cases arise when
regulation is not intended to extend to
technical specificity beyond a
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particular level; an example might be
a standard concerned with the
sensitivity of a dial tone detector.

There are many standards of this kind:
they typically cover technical aspects
of terminal equipment (or services)
considered to be over and above those
aspects by which successful
interworking with the network (or with
the service which the network provides)
is achieved. Such standards may take
on a Regulation role in countries which
choose to regulate to that extent; in
others, they may well assume a legal
role under a civil or commercial code.
This in fact generates what might be
called "second order" regulation:
regulation within the market by itself,
or self-regulation. The regulatory
locus does not directly include the
Regulator but rather two (or perhaps
more than two) parties in an agreement
to provide and to use a service or
network port.

Other regulatory levels can be
identified: these could be said to
extend to, for example, the very
general area of consumer protection.
The point at issue is simply that the
prior existence of a standard generated
by and for the market to which it
relates sets apart legally the market
dynamics from market definition and
control. With rapid technological
evolution, this becomes an important
factor in market development.

The generation of standards, then, can
be seen «s a key component of the re-

1 2qulation methodology used within the
Comnunity; there are, of course, side-
effects of this approach outside the
Community as well. Moreover, the
Community regulatory model, which

clearly relies not only upon standards
but also upon a particular method of
their generation, can be seen to offer
positive benefits in the ordered
development of a new telecommunications
environment able to foster and to
benefit from competition and to
integrate a multitude of disparate
national market segments.

TODAY’S REALITY

Telecommunications in Europe is
changing. PTTs are re-aligning their
activities, commercial interests, and
political allegiances; competition is
developing, services are improving.
But problem areas remain.

Perhaps one of the most pronounced is
that of today’s telecommunications
infrastructure. Community-wide access
on a technically common basis remains a
distant goal; normalisation of charges
for attachment and for use within and
between member states has yet to be
achieved. The provision of leased
lines, the rules for attachment and
tariffs of use (particularly in the
international dimension) remain to be
harmonised. Standards - particularly
of a regulatory nature - evolve slowly.

Yet a number of initiatives are under
way which address many of these problem
areas. Community Directives on
streamlining market Regulation, on
providing Community-wide "“open
networks" to support new services and
leased-line needs, on the availability
of satellite services and on the
harmonisation of licensing are all in
train. ISDN development is
encouraging; GSM is a world-leader,
with other wireless services not far
behind.

Telecomms in Europe is well, very much
alive, and certainly kicking. 1In its
very European way.
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Finding Common Ground--~The Global Virtual Network
Services Forum

Doug Macbeth
AT&T Group Product Manager
Morristown, New Jersey

BACKGROUND

Businesses that are planning to compete
in a rapidly expanding global environ-
ment are making an escalating series of
demands of service providers. They are
asking for the communications security
and power offered by dedicated private
networks coupled with the reliabil-
ity, flexibility and reduced costs that
the Public switched Telephone Network
(PSTN) provides.

Customers are looking for off-the-shelf
global networks they can use to effi-
ciently 1link all their business loca-
tions, and to provide customized solu-
tions to their needs. They want to be
able to build individualized network ap-
plications specific to their businesses,
instead of creating and maintaining a
complex global infrastructure of cables,
switches and control centers.

In short, global business is pushing
hard for carriers to rapidly develop and
offer Global Virtual Network Services
(GVNS) software—-defined service
offerings with enhanced feature sets
that equal or surpass dedicated private
networks while wusing PSTN or ISDN
facilities.

AT&T is a leading provider of advanced
software-defined network services both
within the U.S. and on a global scale,
and we partner with telecomm
administrations for these services.
Customer demands were for a transparent
global communications environment that
would give them the ability to
intelligently evaluate their options
before choosing service suppliers for
their GVNS.

Customer concerns fell into three gen-
eral areas. The first was a need for in-
ternational carriers to provide global

support for sales, provisioning and
majintenance that was oriented to
customer requirements -- clear, consis-

tent and comprehensive.
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The second call was for services provid-
ers to create truly global networks by
agreeing on standardized interconnec-
tions between different carrier systems.
Customers wanted the ability to specify
flexibly, point-to-any-point meshed
networks instead of being 1limited to
centrally hubbed star configurations de-
termined by individual carrier capabili-
ties.

They also asked for at least a basic
minimum palette of feature ubiquity.
Customers want to be able to plan GVNS
implementations that join far-flung
business locations together with the as-
surance that they and their chosen car-
riers share a common, clearly-defined
language of technical capability and
service expectation.

Along with this, multi-national busi-
nesses want network management capabili-
ties that are clearly defined and effec-
tive even when they had to reach across
a GVNS, that included facilities from
different Telecommunication Administra-
tions.

Finally, though far from least important
on the customer agenda, was the third
specification -- global end-to-end reli-
ability from GVNS providers that was at
least as good as that supplied by exist-
ing International Long Distance service.
And they wanted that reliability at a
price tag that offered a compelling rea-

son to switch from dedicated private
network set-ups.

That is a substantial body of customer
expectations, and it is growing rapidly
in complexity and insistence.

In December, 1991, AT&T set up the
Global Virtual Network Services Forum,
open to all carriers. Its overall goal
was the resolution cf those customer im-
peratives, and its immediate objective
was setting the stage for the rapid de-
ployment of the seamless global communi-
cations environment of GVNS that custom-
ers around the world are demanding.
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Currently, 37 carriers representing 23
countries are active Forum participants
collectively carrying 95% of the
world's international long~distance
business calls. There is no other group-
ing in the world that begins to approach
it in both the scope and understanding

of direct customer business require-
ments.
After the first six months, the other

two major carriers in the U.S. joined
the Foruw--companies that are major,
fiercely competitive rivals for market
share. Finding common ground was
clearly going to demand cooperation that
went beyond simple technical agreement
on interconnection guidelines.

At first, there was some wariness and
uncertainty at the Forum. Different
carriers, some of which competed with

each other in the same country, had
questions about the true purpose driving

the Forum and its real agenda. That
tension dissipated with remarkable
speed, as the GVNS Forum took on an

identity and momentum clearly driven by
customer requirements. The GVNS Forum
also pointedly refrained from +¢rying
to set itself up as' a standards body
that dictated competitive strategies for
participants.

wWhat I'm going to report on now are some
of the key proposals that were consid-
ered for adoption at the fifth meeting
of the GVNS Forum last month at Sydney,
Australia. That meeting occurred after
the deadline for submission of this
writing and any significant changes or
developments that occurred will be up-
dated during my oral presentation at
PTC'93.

At this point, the basic definitions and
vocabulary of GVNS have been agreed to.
While that may seem elementary, the
process of building consensus between
a truly global association of carriers
is not. The enabling factor has been
our common positions as stakeholders
with immediate, bottom-line interests in
supplying solutions for international
business customers.

SERVICE DEFINITION

Global Virtual Network Service is a
multi-network international service
which provides private network functions
to users at geographically dispersed in-
ternational 1locations while minimizing
the need for dedicated network re-
sources. This is accomplished using a
closed user group over the PSTN or ISDN.

182

As used in this paper, GVNS is a term
used to describe a feature-rich, inter-
national virtual network service. It
has functions typically associated with
private networks, but wutilizes the
public switched network.

The customer's network configuration is
defined by the customer, using the cus-
tomer-specific service information resi-
dent in multiple networks. The network
configurations may be administered by
the customer directly or by the GVNS
Service Provider.

GVNS provides customers with global
services as a result of internetworking
between the GVNS Service Providers in
different countries. GVNS may accommo-
date this 1local interconnection using
ISDN and non-ISDN facilities.

THE BASIC GVNS FEATURE SET

The GVNS Forum considered the adoption
of a basic minimum feature set which

all carriers agreed should be the
foundation of any GVN service offering
made to customers. There are six

essential components:

1) Basic Private Numbering Plan

This allows GVN customers to define
flexible dialing plans, which use
abbreviated dialing (fewer digits)
to call different 1locations within
the network.

2) Basic Closed User Group

This = consists of the customer-
defined locations in different
countries which use GVNS features
and functions to communicate with
each other. Operating within the
public switched network, the GVNS
closed user group takes advantage of
the redundancy and reliability of
the service provider's systems while

enjouying security and value
comparable to dedicated private
networks.

3) Basic Call Screening

This elemental GVNS feature lets the
customer set 1limits and determine
authorization levels from calls be-
tween different locations, groups or
individuals within its virtual net-
work. Customers can define

ork. per-
missible GVNS calls by employing
different levels of screens, such

as on-net, off-net, domestic-only,
international-only, or specific loc-
ation or workgroup identification.
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4) Basic Billing Report

All GVNS billing appears on a common
bill, separate from other telecom-
municatiors charges. Total GVNS
usage, access and miscellaneous
charges are specified. Volume or
other discounts are clearly
detailed.

5) Basic Network Management Reports
Bare-bones traffic surveys must be
available to customers showing, at a
minimum, numbers of calls, minutes
and costs; configuration reports of
on-net - locations and levels of
access for different locations and
authorization codes; and network
outage reports detailing numbers of
outages, duration of individual
events, and total down-time.

6) Voice and Voiceband Data

GVNS communications betweeinr any two
on-net locations must be supported
by the service provider at a rate
equal to, or less than,
International Long Distance calls
between the same two locations.

Going Beyond the Basics...

In order to expand that listing of basic
GVNS requirements, the Forum looked at
all of the features existing or planned
by its members today, and compiled a
preliminary catalocgue of enhanced GVNS
service offerings. There has been no at-
tempt by the GVNS forum to tell individ-
ual carriers what enhanced features they

have to develop or offer to their
customers, since that is central to
each carrier's individual competitive
strategy.

These include the following key fea-
tures, among others:

Digital Data Transmission -- rapidly be-
coming an integral part of standard
business communications planning as

PTT's rapidly push through major mod-
ernizations and expansions to existing
infrastructures. During the next ten
years, the world is expected to spend
some $50-to-$70 billion a year on net-
work infrastructure, and that growth
is particularly robust in the Pacific
region.
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By the mid-1%90's, for example, AT&T and
the whole 1ndustry will have committed
$4 to $5 billion into the Pacific part
of its fiber optic Worldwide Intelligent
Network, geing beyond the point-to-point
systems now deployed. The next genera-
tion Pacific network now being rolled

out is built with ring structure
and spokes, which will greatly enhance
both reliability and flexibility for
customers.

Digital data transmission is becoming
essential for competltlve global busi-
ness. High speed fax is a compelling ex-

ample. Studies have shown that between 4
P.M. and 5 P.M. in Hong Kong, for in-
stance, more than 50 percent of the

telecommunications traffic to the U.S.
is fax traffic.

wForced on-net routing" is another en-
hanced feature which is available from
some carriers today but doesn't fall
under the basic feature set the Forum
has evolved. When a customer dials a
public telephone network in a foreign
country, software intelligence residing
in the GVNS provider's network will
automatically determine if the call is
to a location included in the company's
virtual network. With the AT&T GVNS
service, for example, the call will be
automatically placed over Global
Software Defined Network Service, and
optimally routed, and billed as a GGDN
call.

"Remote access" is a third widely used
enhanced feature that Forum members have
identified. When a carrier makes this
option available to customers, they are
able to access their GVNS when they are
physically at an off-net location, by
dialing a toll-free number.

During the Sydney GVNS Forum meeting ad-
ditional work was planned to further de-
fine key enhanced GVNS features.

STREAMLINING THE PROCESS FOR CUSTOMERS

Today, the process of setting up a GVNS
still involves some unknowns -- for both

customers and service providers. For
many carriers, it is a brand new terri-
tory without any experiential guide-
lines.

At AT&T, we've seen that first hand --

getting requests for GVNS set-ups from
PTT salespeople that came on the backs
of envelopes, because there was no stan-
dardized form for inter-carrier order-
ing, or procedures in place to make the
process rational and efficient.
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What the GVNS Forum has been working
hard at is reaching consensus on the ba-
sic guidelines for <customer/service
provider relationships, and allow
greatly improved service response and
service quality.

Operations, Delivery and Maintenance
(OAgM) issues have received particular
attention.

Improving Service Quality and

Reliability...

One factor limiting the growth of GVNS
has been the need for consistent stan-
dards of reliability and quality. These
are critical requirements for a offering
that is being described as the wave of
the future for corporate communications.
Since GVNS performance varies greatly
from country to country, the Forum saw
no practical way to reach consensus on
uniform performance levels; but there is
on-going discussion on the possible
establishment of a certification process
that will endorse qualified GVNS
providers. We did agree on a need to
establish minimum standards of service
performance that would meet customers'
end-to-end expectations.

The Forum has identified and created a

quality framework of Key

factors that

influence customer perceptions of GVNS
quality. It drew on the collective expe-
rience of its participants, an unequaled
repository
Particularly involved in this work were
AT&T, NTT, Italcable, Telecom Canada and

Telecom Finland.
actively pursued by MCI,

Mercury.

of

customer

research.

Further work is being
Sprint, BT and

The following chart gives the results of
that finding:

GVNS Quality of Service Framework

GVNS . . t'ey Indicators
Process: Quality Criteria:
SPEED ACCURACY JAVAILABILITY | RELIABILITY | SECURITY | SIMPLICITY | FLEXIBILITY OTHER
Response | % Corect Hours of %Optimal | .. . Ease of .
Presales Time Information Operation Information Confidentiality Contact Options Helpfulness
) Customer
Service Delivery 'ﬁmg to Complete as Hours_of % On Time | Confidentiality Ease of Options ‘nformed As
Deliver Ordered Operation Contact .
Per M&P's
Service i
Maintenance: Time to
-User change Respond
request mgmt.
. % <5 hrs. , Customar
-Repair Mean Time % Correct Hou. s of Ease of Ooi
o . ptions Informed As
to Repair %o Repeats Operation Contact Per M&P's
Pemwork Post Dial % Call Compl D
Performance: ost Dia o b Call Compl. | o, # Digits Alternate
-Connection Delay o Wrong # % Blocking % Lost Calls Dialed Routes
establishment
User Loss/Gain, Range of
information Throughput | Noise, Echo, | % Availability Cutoff Crosstalk Equipment
transfer BER, BLER Supported
-Connection Time to
release Disconnect ‘ Cutof
Billing/Mgmt
Reports: % Late % Correct Frequency Fraud
-Delivery
- Response % Correct ° Optimal
Inquiry Time © Information
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Operations, encompassing the sale, pro-
visioning and cutover of service with
the customer, has also been examined
with an eye to providing simplified,
consistent response to customer needs.

Knowing Who to Contact...

The establishment of Single-Point-Of-
Contacts (SPOCs) within each carrier for
key functions is a goal that Forum mem-
bers have adopted. This is a readily
identifiable group of people within each
carrier's control center, who are the
designated interface for all OA&M inter-
actions between carriers and customers.
Updated listings of SPOCs --with their
phone, fax and e-mail contact numbers
and responsibilities--are being devel-
oped in hard form and may evolve into an
on-line inter-carrier database of infor-
mation that can be consulted whenever
needed.

Cooperation and education in the way
that other carriers operate in OA&M pro-
cedures is also underway. AT&T has had
representatives from Mercury, France
Teleco>m and Telecom Canada down to its
Virtual Network Service control center,
for example, to get first hand experi-
ence and understanding on how we handle
provisioning and maintenance. Similar
invitations have been extended to all
PTT!'s that we do business with and have
cross-agreements with.

REACHING CONSENSUS ON INTERZCONNECTION
ISSUES

The GVNS Forum also investigated and
discussed the three GVNS technical con-
figurations currently implemented or
planned by GVNS carriers. It tried to
create a baseline starting point for
the development of a common technical
interconnection specification for all
carriers, as well as set guidelines for
service providers planning to offer GVNS
service to customers. KDD provided
strong technical input on Pacific Region
technical issues.

The first configuration, currently in
use by some carriers, makes GVNS connec-
tions by passing a unique Service 1ID
along with each call. In every case,
each distinct customer has to have a
unique Terminating Network Routing
Number, since duplication by different
service providers would result in total
confusion if calls were sent over shared
network facilities.
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The second configuration, also in use
today and recommended for service
providers starting up GVNS offerings in
the near-term, depends on the assignment
of Customer ID's which give carriers
customer-specific access to each commu-
nication. It also allows greater re-
sponsiveness without the numbering re-
straints existing under the Service ID
arrangement in Configuration #1i.

The third Interconnection Option, not
currently £fully developed, uses the
ISUP (ISDN User Part) signaling message
to carry the Service ID and Customer ID
separately from the address digits of
the call. This method of information
transmission has the potential to carry
more detailed customer-specific informa-
tion, which will be used %o provide
enhanced GVNS features.

CONTIKUING ISSUES

Establishing common ground between car-
riers that lets them respond to customer
GVNS requests with speed, accuracy and
reliability is the GVNS Forum's ongoing
focus. At this point, many of the basic
foundation definitions and goals have
been agreed to by all parties no
small feat considering the extraordinary
span encompassed within the Forum.
Future Forum efforts will focus ever
more closely on the specifics of techni-
cal GVNS establishment and maintenance.
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The following paper discusses the current and future standards in As.a/Pacific, North
America and Europe and focuses on the relationship between GSM and Intelligent

Networks.

The rapid evolution of personal communications,
the wireless options r cellular and recent advances
in network intelligence and digital network services,
have armed the telecommunications industry with
some very powerful building blocks for an exciting,
innovative and potentially highly prosperous
future.

The rapid advznces in mobile telecommunications
technology taking place throughout the world are,
however, too often slowed, if not actually
hampered, by th: need to take existing
infrastructures and regulatory requirements into
account. In some of the more liberal regulatory
environments, keen new operators, without the
multiple vintages of long-standing infrastructures to
impede them, press enthusiastically on, but still face
tremendous barriers trying to establish a critical
mass of investment and expertise to make the right
choices.

Creating the "communications services of the
future” requires the right investment, mixture and
timing of resources for a specific market
environment to succeed. A brief look at the "step-by-
siep” advancement currently taking place in the
cellular world reveals a few pointers for suppliers
and operators trying to steer a course towards these
correct choices.

In the US, the single AMPS (Advanced Mobile
Phone System) analogue standard brought
nationwide system. uniformity and associated cost
benefits. An unfortunate result of increased
subscriber demand however, has been increased
pressure on the radio frequency spectrum, and an
immediate need to concentrate on the solution to
that problem.

Different digital radio solutions, such as TDMA,
ETDMA and CDMA (both narrowband and
wideband) are being proposed to balance subscriber
density requirements with efficient spectrum usage.
A more efficient version of the AMPS radio

standard (NAMPS) has also been put forward as a
short term solution to capacity shortfalls. The 1990's
sees these major strands battling for acceptance and
several field trials are under way to show the merits
of each technology. Because of this movement to
several standards (see figure 1), the economies of
scale associated with a homogeneous infrastructure
may now be more difficult for US operators to
achieve. In addition, multiple regional standards
would severely limit the usefulness of digital
cellular networks to the end user. This trend is also
expected in Latin America.

Figure 1 : MIGRATION OF RADIO STANDARDS
IN THE UNITED STATES

A similar effect can be seen in Hong Kong where
NAMTS, TACS, AMPS, TDMA and GSM systems
are being used by the operators.

Japan has decided to go its own way with a cross
between the North American TDMA standard and
some facets of GSM.

In contrast, cellular services in Europe are rapidly
converging on a unified standard (figure 2), and
countries worldwide are beginning to follow their
lead. After mich fragmentation surrounding a
plethora of analogue systems, a new digital system,
now known as the Global System for Mobility
(GSM), is being deployed universally across the
European Community and in many other major
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countries throughout the world. It is the European
GSM ..itiative, and its relationship to Intelligent
Networks that is the focus of our attention here.
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Figure 2 : CELLULAR SERVICES IN EUROPE ARE
MIGRATING TOWARDS GSM

Significantly, in terms of its global acceptance, GSM
has already been adopted by all of Euiope, as well as
Australia, New Zealand, Singapore, Hong Kong,
India, Thailand, Pakistan and the major Middle
Eastern countries. In addition, it serves as the basis
for future digital and Intelligent Network services. Tt
is being considered in many other countries which
have not yet officially committed to a standard, such
as China and Eastern Europe (Eastern Bloc), despite
proposals for GCSM systems being made. The
population coverage of GSM is now just short of 2
billion (POPs).

The GSM standard model for mobile networks and
the CCITT model for a fixed Intelligent Network
have reached several points of intersection:

- the evolution of both technologies is maturing
rapidly and in parallel

- 1n both cases, common central network
intelligence and out-of-band S$S7 signalling
standards will deliver high speed, high capacity
networks with a high degree of service flexibility.
Non-channel associated signalling is a key
similarity of the two network architectures

- the emergence of Intelligent Network and
mobility services beyond the traditional
switched-based services, is starting to converge
into advanced areas such as universal
numbering, Jocation tracking, unified billing and
virtual private networking.

The GSM service will provide worldwide roaming
through those countries adopting the standard, high
security, quality and high capacity. It will deliver the
improved voice clarity associated with digital
transmission, plus far greater reliability and
consistency compared with analogue cellular. Data
services, being inherent, are faster and more reliable
- offering instant connection with no need for
modems at either end of a link.

Significantly, GSM is a more comprehensive
technology than is generally rcalised. GSM
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comprises a total network specification (figure 3). It
defines every portinent interface between nodes, the
functionality of those nodes, from billing to network
administration

GSM GSM GSM CCIT #7
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Figure 3 GSM AS A TOTAL NETWORK

SPECIFICATION

GSM is both ISDN (Integrated Services Digital
Network) and AIN (Advanced Intelligent Network)
compatible. In examining the components of a GSM
network, it becomes clear that the GSM architecturc
has not been designed and specified in isolation. The
experts responsible for defining GSM have both
ISDN and Intelligen: Networks firmly in mind. For
example, some features within the specification
have no direct relevance to mobile communications
but are included as a recognition and expectation of
future integrated mobile and fixed network
solutions.

For anyone nfamiliar with digital mobilc
networks, GSM largely mirrors the fixed network
model. G5M, however, includes radio paths for
access. Subscribers communicate by radio
frequencies to the Base Transceiver Stations (BTS;.
These are linked to Base Station Controllers (BSC's),
rather like remote concentrators, which trunk their
traffic to Mobile Switching Centres (MSC's).
Functionality-wise, handsets will take responsibility
for the man-machine interface and signal power, for
example, while the Base Station Controller and
other radio equipment (BTS's) perform functions
such as handoff operations, radio resource
management and maintenance. The switches have
the intelligence to handle call processing, mobility
and act as network gateways, while the central
database attunes these functions to individual
subscriber requirements. The whole architecture
and the resulting function set have their roots in an
ISDN and Intelligent Network infrastructure.

The network itrelf is 100% traffic carrying with no

subscriber unique equipment. Subscriber identity
and location are established on a per call basis. A
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Mobile Switching Centre is basically a public central
office switch with the additional features to
accommodate this subscriber mouvility. One MSC
communicates with other MSC's and the fixed
network, acting as an Intelligent Network Service
Switching Point (SSP).

Looking briefly at the central intelligence of a GSM
network:

- the VLR (Visitor Location Register) is a a
temporary database for roaming subscribers who
are for the moment within the associated MSC
area.

- the HLR (Home Location Kegister) holds the
subscriber's service profile (i.e. the list of services
to which he is entitled) and his current status
and location. The HLR is the GSM version of the
Signalling Control Point (SCP) found in an
Intelligent Network model.

- an EIR (Equipment Identification Register) and
AUC (Authentication Centre) ensure that a
mobile call is not activated by a non-authorised
user or equipment.

- the STP (Signal Transfer Point) concentrates
several SS7 signalling links and is connected to
an HLR, the GSM version of the Signalling
Control Point (SCP) found in an Intelligent
Network model.

Each GSM switch is intelligent enough to
understand and. perform certain network functions,
such as call forwarding, call barring, billing, etc. Like
an Intelligent Network, the central database carries
specific intelligence relating to individual
subscribers profiles and instructs the switches how
the inherent IN functions should be applied to meet
specific subscriber needs.

Whilst GSM signalling between the central datat.ase,
the mobile switching ceutres and other fixed parts of
the infrastructure conforms to SS7 standards is
parallel to that found in the Intelligent Network, it
also uses the Mobile Applications Part (MAP)
protocol. The signalling is independent of the path
taken by the call itself. There is also a deliberate
adherence to ISDN in the GSM interfaces at the
access and subscriber terminal end.

A fixed Intelligent Network can, via GSM's HLR
and VLR, confer virtual mobility to the fixed
network customer, as well as the services associated
with Intelligent Networking mentioned above.

A mobile network, with GSM at its heart, can be a
natural extension of the fixed Intelligent Network -
both in terms of architecture and services. In
particular:

- the traffic load of fixed and mobile subscribers
could be combined on the same Intelligent
Switching Platform (SSP).

- both GSM and fixed Intelligent Networks depend
upon paralle! availability of a logically separated,
digitally switched, CCITT No 7 {SS7) signalling-
based infrastructure. SS7 networks for the first
time segregate signalling from customer traffic,
thus providing far higher information delivery
speeds, service flexibility, differentiation and
ubiquity.

- calls that need handling by an Intelligent
Network distinguish themselves within the
structure of signalling messages generated during
call set-up and during the call itself. Whether
the call is generated within the mobile or fixed
network, call processing "triggers" provide access
to the HLR or SCP via the IN infrastructure.

- GSM and the Intelligent Network have in
common a database serving the whole network.

- In Europe PCN (Personal Communicatio:s
Network) development is proceeding in parallel
with GSM, and uses the exact same network
architecture and standards. In the right
regulatory environment, a true ‘“intelligent"
PCN could evolve from either a mobile or a
fixed network operation.

GSM can therefore be looked upon as a complete
network specification not just for digital mobile
services, but ior a type of Intelligent Network that

can integrate successfully the mobile and fixed
Intelligent Network infrastructures (figure 4).
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Figure 4 : GSM NETWORKS CAN SUCCESSFULLY
INTEGRATE MOBILE AND FIXED INTELLIGENT
NETWORK INFRASTRUCTURES

As GSM emerges and expands, both geographically
and in the services it offers, the complementary
nature of its architecture and administration with
that of Intelligent Networks will enable such
Intelligent Networks to evolve faster and more
efficiently by moving to provide )’ersonal
Communications Services.

Personal Communications Services are services
users demand as part of the current drive for




Q

E

Aruitoxt provided by Eic:

enhanced functionality from their communications
provider. In turn, such customer demands will
drive the evolution of the services provided on the
Intelligent Network, as is already the case in the
fixed networks. In these fixed networks, both
private and public, large end-user organisations
have traditionally provided the investment tnat
funds, indirectly, technological development of
advanced telecommunications features.

For example, take existing PBX's with several
hundred features. Major commercial organisations
had the power and money to determine their
development. It has undoubtedly been to the
benefit of smaller businesses and of residential users
that, in some markets over the last few years, these
features have been made available from the public
network telephone exchange.

In North America, the range of centrally provided
public network business services is extensive. In
fact, it is on a par with high-end PBXs in terms of
functionality. Moreover, network gperators have
been able to offer advanced network functionality,
such as Virtual Private Network features.

The vast investment in PBX-based services has been
migrated smoothly into public networks. In that
competitive environment, network operators have
used these services to prevent the loss of their
customer base which in Europe was largely protected
and guaranteed to monopoly PTT operators.

In tl.» last two or three years, some features
originally developed for business customers have
been repackagecd and offered to residential
consumers by public network operators.

North American operators now offer a host of
network-based f-atures to public users. These
include basic virtual services - better known in
Europe as star services - tone dialling, caliing party
identity, voice messaging and other innovative
extensions of fixed-line functionality.

In these markets, the Plain Old Telephone Service is
no longer plain.

Although still within the confines of the fixed
network, the advances continue and individual
users now have the opportunity to take particular
sets of packaged services according to their own
personal profile.

A personal profile of communications services is
built up by an end user and will be remembered by
the network. Instead of attaching service to a
particular phone number, the network responds to
the individual needs and wants of the user of that
phone, flexibly and dynamically.

The fixed-line examples of advanced services
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highlight attempts to improve a customer's mobility
and their control of availability. In assessing the
likely impact of offering network-based and value-
added services, figures from the North American
experience suggest that uptake has been five times
more than originally forecast - in some cases uptake
is by 20% of all subscribers in just a few years.

Therefore, imagine the impact taat true mobility,
with its inherent fle xibility over and above any fixed
services, will have .vith its far greater utility. Taking
that 20% as a guideline, it is not difficult to justify
the forecast of subscribers for GSM and PCN.

We must not forget, though, that functionality is the
key to their uptake and a lot of attention is focussed
on the Intelligent Network to make this happen. A
mobile networl., especially a GSM network, starts
with an immediate advantage; users can themselves
be on the move and, as demonstrated before, it is
already an IN.

It may be useful to examine the GSM network as
part of the threa-tier infrastructure for an Intelligent
Network, in which mobility is simply one facet,
sitting on top of a service-independent platform of
hardware and software. The building blocks for the
future services mentioned earlier are already in
existence, althcugh some are more mature than
others. These blocks are service-independent and
therefore will enable network operators to
differentiate their offerings from each other.

Fixed network users on such an Intelligent Network
can take on virtual mobility with, for example, SSP
functionality in the fixed and mobile parts. Roaming
subscribers can be tracked by either part.

Intelligent Network technology, applied in the
mobile envircnment. coupled with the GSM
specification and future developments such as PCN,
could enable the fixed network to offer virtually
everything a mobile network operator can supply.

GSM has already been developed to operate at two
frequencies (900MHz and 1800MHz) and could be
deployed at others. While the initial investment in
an Intelligent Network may appear large, it has
already been justified throughout Europe and in
other parts of the world through the introduction of
GSM.

Furthermore, movement towards commercial as
well as technical mechanisms for inter-country GSM
services has alveady received the blessing of the
European Conmission and Gulf Co-operation
Council and is beingz embraced across the GSM
community. independent billing and services
clearing houses are being formed. As new services
appear, the associated administration mechanisms,
such as billing across borders, will already be in place
and can be carried through from the fixed to the
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mobile worlds and back again with no practical
separation.

As the distinction between fixed and mobile
networks becomes increasingly blurred into the
single concept of an Intelligent Netwo.k, GSM, on a
multi-national scale, with its Intelligent Network
architecture becomes the key to the goal of personal
mobility.
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Application Of GIS Technology To Wireless

Chandan W. Seernani
Digital Equipment Corporation
Atlanta, U.S.A.

ABSTRACT

Some of the key factors differentiating one cellular service provider from
another are quality of cellular service within the coverage area, quality of
customer care operations, responsiveness to customer problems, tlmely_& .
accurate billing, competitive pricing, enhanced services, networg reliability
and reduced fraud. Applications based on the Geographic Informgtlon_System
(GIS) technology can assist in the areas of Customer Care, Englpeerlng,
Marketing and Network Operations. This paper will discuss benefits of the GIS
technology and some key applications based on this technology.

INTRODUCTION:

During the past several years, the Cellular
industry has experienced a tremendous growth.
Some of the ey factors differentiating one
cellular service provider from another are
quality of cellular service within the coverage
area, quality of customer care operations,
responsiveness to customer problems, timely &
accurate billing, competitive pricing, enhanced
services, network reliability and reduced
fraud. Applications based on the Geographic
Information System (GIS) technology can assist
in the areas of Customer Care, Engineering,
Marketing and Network Operations.

CURRENT MERTHODS:

Currently most of the following orerations are
manually performed:

- Map look-ups: Coverage area maps are
pasted on the wall in the Engineering and
in Customer Care departments. Cell-site
locations and coverage areas are manually
drawvn on this map. Any trouble calls, for
example drop calls or calls related to
poor service quality, are manually plotted
on this map by using colored push pins.
Also, when Customer Care agents receive
coverage area related inquiries, they have
to manually look through the maps to
determine this information which may be
inaccurate or out of date.

- Subscriber Trouble Report: Trouble calls
reported by subscribers are manually
logged on a form by Customer Care agents.
These are periodically transmitted to
Engineering using manual methods like FAX,
Voice Mail or Electronic mail. Sometimes
these are hand carried to Engineering.
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This leads to poor communication between
the two departments. Also, this makes
reporting a labor intensive task.

~ Network Trouble Report: Any scheduled
outages or problems within the coverage
area reported by a Network Monitoring
System are either not reported to Customer
Care or are reported using manual methods
like FAX, Voice Mail or Electronic Mail.
This makes Customer Care less pro-active
at handling trouble calls in the affected
geographies.

All of the above reasons lead to poor Customer
Service to the subscribers and could contribute
to churnm.

GIS TECHNOLOGY:

The Geographic Information System  (GIS)
technology has been in existence for several
years. It has been widely used in other
industries 1like utilities, government and
wireline phone companies. An ideal GIS consists
of three key components. These are:

- Map Databases: Also known as vector
databases. They include information about
street addresses, highway intersections
and important landmarks. When displayed on
a computer terminal the streets and
associated geography are represented by
vectors (straight lines and curves) and
are difficult for an end-user to
understand (please refer to Figure-1.)

— Raster Image: Since the vector display is
difficult to understand by an end user, it
is overlaid with a scanned image (also
known as a raster image) derived from an
aerial photo or a printed area map (for
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FIGURE-2: Vector Data with a Raster Overlay

FIGURE-I1: Vector Data as displayed on a using a scanned area map.

computer terminal.
vectors, raster, co-ordinate geometry

example a Rand McNally map or maps and a powerful database.
available from other cartographers.) The . .
scanned image includes detailed - A programming language or an industry
information like  airports, parks, standard query language interface
waterways and railroads. This allows for a (for example SQL).
friendly user interface leagse refer to . .
Figure-g.) (p The above features combined with a powerful CAD

capability provide an excellent tool for the
An alternate method of obtaining the entire organization. The CAD function could be
friendly user interface is to have the used to create engineering drawings, ZOOHM, PAN
software perform the area fills when the and BOX into specific areas of the drawing
vector data is displayed. For example, and/or the map.

when a lake is displayed in the vector
form, the software could paint it blue or
when a major highway is displayed, the
software could draw the appropriate symbol
(please refer to Figure-3.} When this
technique is used the display appears very
similar to that obtained from a scanned
image. Also, this technique saves the cost
associated with scanning an image and
normalizing it with the vector data.

The raster information can further be
overlaid with information about
cell-gites, cell Dboundaries, coverage
areas, MTSO’s, demographic information and
commercial information like restaurants,
hotels, hospitals, police stations and gas

stations.
- The software: The software to access the , - MRS
database and the image. It should also s "-?33:\%‘
have the following: N . LT Slewtaduend !
FIGURE-3: User friendly Raster like display

- Flexible data structures to .
accommodate the  integration of using area fills. Photo: Courtesy of ETAK Inc.
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G.I.S. BASED APPLICATIONS

Sales & Customer T} Network Eagineening
taarketing Cate G*'STAR Services
. G.1S. _
RASTER. |
SCANNED MAP. i
M VECTOR DATA ¥
Deiaographlc Videotext .
Data - Technlcal Manuals Facllity Records Site Suitabliity

CAD Desu

gn Studies for Cell Sute
Interface t0 Switch

Planning Design

Localton of

I
Dealers'Agents maging

- Instrumont

Locatlon of « Contracts . ;land (Slludy

Product « Statetnents F'reov.e on

& Service Vendors  Enhanced Services o«&:’;‘!«p

Competitor « Direction Finder < Loca, State &

Informatlon «Mablle Yellow Pages Federal
Regulations

FIGURE-4: GIS based Applications in various

departments of a Service Provider.

GIS BASED APPLICATIONS:

Several applications can be developed to take
advantage of the GIS technology (Please refer
to Figure-4). These can help improve
efficiency leading to an improved customer
response.

The G*STAR application shown in Figure-4 has
been developed by Digital Equipment Corp. It
consists of two modules namely the Trouble
Tracking module and the Direction Finder
module. When cellular subscribers report
Trouble calls like a dropped call or a poor
service call, special actions have to be taken.
These include billing credit to the customer,
inform engineering so that they can investigate
the problem, post a notice if similar problems
are occurring in other parts of the coverage
area. As indicated earlier, manual methods are
currently used to locate, log and track trouble
calls. These are very time consuming and
subject to error. Also, these cannot provide an

information base for engineering and
operations. Based on discussions with leaders
in the cellular industry, Digital has

structured the Trouble Tracking module within
G*STAR to perform the following functions:

- Graphically display (on an electronic map)
all active trouble call locations, cell
boundaries, towers and MTSOs. The
different types of trouble calls are
displayed by using distinct symbols (for
example a DROP call is represented by a
square, a POOR quality «call by a
triangle.) The status of each trouble call
is represented by a unique color (for
example a call in the OPEN status has RED
color, the one that has been started by
engineering has a VIOLET color.) Please
refer to Figure 5.

All reports have graphic representation
like Pie-Charts and Bar Graphs.

- Provide an automated,
in the
information.

structured approach
capture of trouble call
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FIGURE-5: In G*STAR symbols denote type of
Trouble Call. Note the SQUARE, TRIANGLE &
BOW-TIE Symbols. When seen in COLOR,

the color denotes status of each call.

Automatically assign a
geographical location for
event. Also, automatically
cell-site(s} that the
associated to.

real world
each trouble
assign the
call can be

~ Provide electronic access to all trouble
call information.

- Provide adhoc inquiry capability including
real-time analysis, troible call tracking
and management reporting.

- Maintain a historical file of all trouble
call information.

- Provide non-graphic data entry capability
to enter and update trouble tickets.

To demonstrate additional uses of the GIS
technology, Digital developed the Direction
Finder module for G*STAR. This module allows a
service proviuer to give directions from one
place to another to their subscribers. It has
been viewed, by industry leaders, as a
capability to offer an enhanced service for
competitive advantages. Also, it has the
potential to be a revenue generator for the
following reasons:

- Encourage increased air-time usage.

- A subscriber may be charged a fixed fee
for using this service.

- The Mobile Yellow Pages application
(described below) may be interfaced with
the Direction Finder for enhanced
00
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functionality to provide a competitive
advantage and additional revenue both from
advertisers and users of the system.

The has the

Direction Finder

functions:

following

- Provide a customer with directions from
one place to another.

- Enter starting point and destination by
using an Address, a Landmark or by
locating it on the map.

- Output can be displayed on the Screen
(please refer to Figure-6), printed on a
printer or saved in a file for future
access.

- Integration capability to VOICE and FAX
interfaces is also available.

The benefits of the G*STAR application are
given below:

- Provide an accurate and timely status of
each trouble call.

- TUse trouble call information to pro
actively enhance customer care.

- Use trouble call information for improved
operations management.

- Reduce the clerical cost of the current
system.

- Use trouble «call information while

planning for additional cell-sites.

Use trouble call information to determine
the amount of credit issued by each
cell-site. The ones with the maximum
amount of credit issued may be further
investigated by accessing history
information.

Identify subscriber equipment problems.

- Identify subscribers that may be abusing
the system of getting credits for short
duration calls. This is a form of FRAUD.

- Provide ergineering an opportunity to be
part of custower satisfaction process by
improving communications between customer
care and engineering

- Improve communications between Customer
Care and Engineering departments.

- The Direction Finder may be used to offer
a revenue generating enhanced service.

- When geographic locations of
Dealers/Agents, Product/Service Vendors
are stocred in the database the Direction
Finder may be used to provide prospective
or existing clients with directions to
these vendors.
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FIGURE-6: Direction F inder output on the
Screen. Note the line on Belvedere, S.Olive,
Royal Palm Bridge, Royal Palm Way into
the Golf Course. Th:: is a solid RED line
when seen in Color.
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As shown in Figure-4, other applications that

may be developed by using the GIS technology
are:

~ NETRORK INTERFACK:

Log and diagnose network related problems
resulting into improved network
reliability and availability.

An interface between G*STAR and a Network
Monitoring System will provide this
functionality. When alarms of a certain
severity level are detected by the network
monitoring system, these can be passed to
G*STAR for displaying on the screen. This
enables a Customer Care agent to be
pro-active in responding to calls from
subscribers. .

When an excessive number of Trouble Calls
are logged by a Customer Care agent in a
given time frame, an alarm could be sent
to the Network Monitoring System fo. an
englneer to take action. This allows an
engineer to be pro-active at diagnosing
potential network related problems or even
identifying new ones.

This interface will also provide the
capability to compare the problems
reported by subscribers to those logged by
the Switch.
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— REVERUE GENERATING APPLICATIONS:

The Direction Finder is already a part of
the G*STAR application.

This combin:d with a GPS locator may be

used to provide vehicle security service

over the cellular network. If a car is

being stolen, the system in the car would

call the nearest police station and the
. owner of the car.

Additional applications lixe the Mobile
Yellow Pages way be developed to
compliment the functionality of the
Direction Finder and provide a competitive
edge.

Using the Mobile Yellow Pages application,
those businesses that wish to advertise
will have their ads sScanned or created
using the CAD facility. The ad will be
displayed at the appropriate geographic
location on the map. Also, the relevant
information like Category, Price, Hours of
operation, Credit Cards accepted, Dress
code, Service rating etc will be stored in
the database. In addition to the
geographic location, these ads would be
organized by category for example Shopping
Malls, Restaurants, Gas Stations, Hotels,
Rental Car Companies, Attorneys, Hardware
Stores, Car Mechanics etc. The advertising
will provide an additional source of
revenue to the cervice provider.

When a subscriber is new in town or is not
familiar with a given area, (s)he could
call the service provider and ask
questions similar to the ones listed
below:

- List of Hardware Stores that open
before 8:00 A.M. or remain open
until after 6:00 P.M. and are on the
way to work.

- List of Restaurants closest to a
given location that serve meals in a
given price range and are open until
midnight.

~ List of Gas Stations that are
located in a given part of town or
those that are located on the way to
the airport.

The applications mentioned above not only
provide a competitive edge but also a
basis for additional revenue.

— IMAGING APPLICATIONS:

Store and retrieve document images like
those of a customer bill or a contract.
Lost and misplaced contracts is a common
occurrence. One of the legal requirements
is to produce the original contract in
order for it to be enforced. The current
method could lead to 1loss of revenue
because a contract cannot be enforced.

Also, when a subscriber calls with a
billing question, they reference the bills
by page numbers. Most »illing systems do
not have information stored in that order.
In addition to the frustration, this leads
to increased time on the phone and reduced
agent productivity.

Currently the Customer Care agents store
Technical Manuals on their desk. When a
subscriber calls with a question, these
are manually searched for the relevant
information. Also, when these are updated,
the update pages have to be manually
ingserted. This could 1lead to the
information being misplaced or lost. An
ideal method is to scan the Technical
Manual and be able to search it
electronically based on key words or be
able to 1look at the picture of the
instrument in question. This will speed
the search and allow for easy and accurate
updates.

= SALES & MARKETING APPLICATIONS:

Store and retrieve demographic information
for target marketing to receive maximum
benefit from advertising dollars. This
would include information like the anrual
family income range, income range for a
given area, percentage of residents in a
high income area that are customers. This
helps in targeting advertising to specific
areas.

Store and retrieve locations of Dealers,
Agents, Product Vendors and Service
Vendors etc. This combined with the
demographic information helps ascertain
need for additional dealers, agents etc.
Also, it would help identify
non-performers. Information about the
competition may also be stored for
analysis purposes.

CONCLUSION:

Some studies indicate that a 30% reduction in
churn can lead to as much as 15% increase in
revenue., Having an efficient and well trained
customer care staff armed with the right tools,
a pro-active engineering department, a variety
of enhanced services and a strong Sales anc
Markcting department are keys for success in
the %u's and beyond.

In conclusion I would like to say that the GIS
technology is not a new technology. It has been
used and proven successful in other industries.
Installing a GIS based system is 1like
installing a platform that a user can build on.
In the wireless industry, the implementation of
a GIS based application will provide a 2-3 Year
competitive edge and help generate additional
revenue.
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ABSTRACT

Network-based distance learning systems offer significant
advantages over dial-up, mainframe, or host-based platforms for
instruction, communication, and student interaction. This paper examines
the new network-based computer and telecommunication technologies and presents
strategies for their application in distance education.

2. INTRODUCTION

The computer is an educational tool valued for
its ability to integrate a variety of media in
interactive presentations. Computer-mediated
communication has become an integral component
of current distance education technologies.
Online educational ‘communities’ and ‘virtual’
classrooms enable learners to interact with
information which is fluid, constantly evolving,
and continuously expanding.

Today, dial-up or modem-based learning systems
using a central computing resource are the
predominate means of providing computer-based
distance education. However, new
telecommunications technologies enable distance
education systems to capitalize on embedded
network, internet, and infrastructure services
to provide comprehensive learning systems.
Dynamic information from remote resources can be
integrated into training and academic programs.
This paper will discuss strategies for
developing distance education programs using the
new network and infrastructure technologies
including an analysis of some new
telecommunications technologies and public
online resources.

3. COMMUNICATION STRATEGY

Computer communications can assist teachers to
reach learners in a variety of settings and
thereby bridge the gap between formal,
institutional education and non-traditional
education (Brookfield, 1986). Many of the
concepts associated with traditional classroom
learning, but absent when using conventional
distance learning technologies, can be
ccormodated with computer communications.
eacher-student counseling and student-student
cllaboration can be an integral part of an

la

convenience to download exercises, respond
to questions, or customize their learning to
meet individual needs (Long, 1983; Gooler, 1987;
Hayes, 1989; Duning, 1990; Moore, 1990; Hopper,
1991).
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3.1 CLASSROOM APPLICATIONS

Computer-mediated learning uses personal
computers as the main medium of communication
between instructors and students. Communication
is not with the computer, but with the teacher
through the computer (Hayes, 1989), with the
objective an improved teacher-student
communication process (Hiltz, 1990). Thus,
networking is not only a technology, but a
sociology--a means to communicate and share
ideas (Edelkart; 1987; Thachenkary, 1987).
Applications may range from simple classroom
support using electronic mail and bulletin
boards; to elaborate conferencing systems
featuring pictorial displays of class members
and real-time information transfer (RTZ, 1992);
to online universities which use computer
communications as a primary means of information
delivery (Berlfein, 1991). Communication may be
immediate (teleconferencing), delayed
(correspondence), or simulated (computer-
tutorial) (Garrison, 1987; Wells, 1992).

3.2 IMPLEMENTATION SCENARIOS

Computer-mediated distance learning systems are
generally based on proprietary information
platforms and services. In a typical
application, a student calls into a remote
computer system to exchange mail, participate in
a conference, or complete an assignment (Lauzon
& Moore, 1989). The host computer may be at the
institution offering the program or be part of a
contracted service. These systems may be
referred to as ‘modem-based, host’ systenms.

The advent of desktop workstations, and network
computing, has expanded systems capabilities to
enable students to connect to national networks
and receive a full range of online information
services. Instructors may use the Internet to
develop curriculums which regqularly feature
input from dynamic resources (Maule, 1991b,
1992a). These services may be referred to as
‘network-based, infrastructure’ systems.

Next-generation distance education technologies
will integrate public and private
telecommunication services, incorporate
industrial laboratory simulations, and support
the real-time monitoring and control of the
network and all of its resources. ‘Virtual-

ne
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network, cooperative’ services will feature on-
demand multimedia, video conferencing,
collaborative computing, and Internet
information access.

3.3 INTERACTION

Historically, computer communications have been
hindered by inconsistent user-interfaces and
irreqular patterns of human-computer discourse
(Ridgeway, '1989; Straub & wWetherbe, 1989).
However, new graphical computing software
enables user-interfaces to be designed with
standardized screen displays using machine
commands which function identically across
multiple platforms, networks, and operating
systems (Molich & Nielsen, 1990). Thus, a
heightened capacity for student interaction and
collaboration across networks is possible,
making the medium a truly remarkable and unique
resource for education (Davie & Wells, 1991).

Software now enables intelligence to be
programmed into interfaces to create learning
systems which maintain and apply information
about users to further enhance communications
(Jacob, 1986; Higgins, 1989). Increasingly, the
network will seem transparent as intelligent
interfaces, search, and retrieval mechanisms
manipulate, process, and present data in formats
apprepriate for the user (Rockart & Short,
1989). Of course, such communication functions
are dependent on the capability of the
underlying telecommunications infrastructure.

4. TELECOMMUNICATIONS STRATEGY

The goal of telecommunication planners is to
create a global digital highway, open to all
users, with universal access into totally open
networks (Pelton, 1990). The Geverrment Open
Systems Interconnection Profile (GOSIP), and the
itigh-Performance Computing Act of 1991,
accomplish these objectives by establishing open
networks as a national priority with standards
for network interoperability (U.S., 1988; U.S.,
1991). The next step is the extension of high-
performance networks into homes and the
development of information partnerships among
goverament, industry, and education (Roberts,
1990; Johnson, 1992). Distance education
providers will need to be prepared for an era of
ubiquitous computer networking and systems which
support voice, data, and images, in any
combination, anywhere, at any time--and with
convenience and economy (Mayo, 1992).

4.1 INTEROPERABLE SYSTEMS

Voice and data operations began merging in the
late 1980s. Simultaneously, applications for
centralized mainframe computing lessened as
organizations adapted to desktop workstations,
networks, and distributed computing. A new
generation of information managers emerged as
network technologies empowered end-users to
improve organizational communications (Opper &
Weiss, 1992). However, the proliferation of
independent development platforms caused network
compatibility problems and a movement to control
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distributed systems from central operations (von
Simson, 1990).

In the 1990s, standards for open systems promise
to shift information responsibilities back to
end-users, but without the interoperability
problems prevalent in the 1980s. The computing
environment of the 1990s will be characterized
by client-server models supplanting hierarchical
master-slave systems, and peer-to-peer
associations among participants on the networks
(Madron, 1991). Hybrid public-private computer
networks and information systems will be part of
a new information order featuring global
interconnectivity and cooperative in.ormation
services (Elbert, 1992; Heldman, 1992). In
addition, the infrastructure, rather than being
a system that supports other services, will
become a programmable intelligence that can be
distributed, managed and reconfigured by the
user (Mulgan, 1991).

4.2 INTERNETWORK COMMUNICATIONS

Today’s local-area network technologies such as
ethernet and token-ring, and wide-area network
technologies such as X.25 and dial-up (modem-
based technologies), are too slow to meet the
needs of tomorrow’s distance education programs.
The new generation of services solve LAN
interconnection bottlenecks by offering high
speed communications and bandwidth on-demand
(Lippis & Herman, 1991).

At the local level, the fiber distributed data
interface (FDDI) operates at 100Mbps and is an
upgrade to existing ethernet or token-ring LANs.
FDDI is presently used as a backbone technology
in campus environments to interconnect LANs, but
is also a viable desktop technology for media
intensive applications such as network or
workgroup-based simulations.

FDDI-II operates at 600Mbps+ and is competing
with Switched Multimegabit Data Service (SMDS)
(1.5Mbps to 34Mbps+) as a technology/service to
interconnect LANs within a metropolitan-area.
SMDS is also being tested as a national service.
FDDI-II and SMDS will enable interconnected LANs
to perform as one large LAN--an ideal situation
for distance education networks within the same
city. However, wide-area communications are
needed for most distance education applications
and for access to remote information services.

Frame Relay is the immediate heir to X.25 for
wide-area network (WAN) communications. It is a
fast-packet technology and operates at speeds up
to 1.54Mbps. It has been demonstrated
transmitting full motion video. However,
interactive video, complex multimedia, and
instructional applications featuring intensive
multi-user interaction, (i.e., computer
supported collaborative work across a distance),
will require both powerful local and wide-area
network technologies and a means to integrate a
variety media. Asynchronous transfer mode (ATM)
offers a solution.

ATM is one of the most talked about new
technologies. It operates between 45Mbps and
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1.26Gbps and is a solution for local-area
network communications, LAN-WAN integration, and
wide-area multimedia internetworking (Cerf,
1991; Pentland, 1992; Williamson & Titch, 1992).
ATM is both a computer and telecommunications
technology. Computer networking enthusiasts view
ATM as a high-speed network switch.
Telecommunications carriers use ATM in wide-area
telephony for central office and inter-exchange
switching of video, voice, and data (via
synchronous optical networks). ATM will
accommodate both hardware and software-based
multimedia and is programmable to enable users
to define personalized, intuitive sexvices
(Dunning, 1992; Sekimoto, 1992; Smyth, 1992).
Thus, educators can integrate onto ATM all of
the various media technologies comprising a
state-of-the-art distance learning system.

The integrated Services Digital Network (ISDN)
is a solution for student access into the local
laboratory LAN. It is a hardware-based voice-
data-image telecommunications technology which
as a residential service offers medium speed
data (64Kbps to 128Kbps) with simultaneous voice
(McQuillan, 1992). ISDN will enable students to
connect to campus LANs from home for multimedia
and internet communications. National ISDN will
link interexchange carriers to provide access to
multiple switched services over a single circuit
including digital dial-up, X.25, and Frame Relay
(Lippis & Herman, 1991; RAloia, Fitzgerald, &
Kaufman, 1992). while the data speeds are rather
slow in comparison to other technologies,
several companies are selling ISDN boards which
support desktop videoconferencing making ISDN an
interesting alternative for those desiring a
turn-key solution or wishing to provide students
with advanced telecommunications capabilities
from home (Bajarin, 1992). Residential ISDN
services are priced comparable to existing
telephone rates.

Multimedia into the home at higher data rates
such as 1.5Mbps can also be accommodated through
high-bit-rate digital subscriber line (HDSL) or
asymmetrical digital subscriber line (ADSL)
services on twisted-pair, copper plant
(Sutherland & Litteral, 1992; Stewart, 1992).
RDSL and ADSL have yet to be publicly priced for
residential appliications. In the long temm,
broadband multimedia communications via fiber-
optics are inevitable simply because the
maintenance costs are so much lower than for
copper plant (Negroponte, 1991). The full
potential of distributed multimedia applications
will be achieved through broadband ISDN, the
Synchronous Optical Network (SONET), and
software which supports collaborative work
(Doll, 1992; Hoshi, Takahashi, & Mori, 1992).

A final problem confronting distance learning
providers and also solved by the new
telecommunications technologies involves
bandwidth allocation. New network applications
can be programmed to provide only the bandwidth
or media capacity needed at any given point in
time. Bandwidth can be changed automatically and
instantaneously even for simultaneous sessions
in multiple locations making network management
nearly ‘transparent’ (Bessey, 1992). For
educators, such capabilities mean that
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information and telecommunications budgets and
services can be established for sessions,
groups, or projects. The cumulative effect is
that network managers may soon be able to treat
bandwidth the way a utility treats energy
sources, converting back and forth between
sources and supplies depending on what is
chezapest at the time (Anderson, 1992).

4.3 NETWORK COSTS

A cost-benefit analysis of the new
telecommunications technologies for applications
in distance education is somewhat difficult to
establish using traditional measures. Distance
education technelogies have generally been
deployed as independent applications specific to
a predefined audience, and as such, costs are
distinct and measurable. Network-based,
infrastructure technologies are pervasive,
upgrading organization-wide communications and
providing benefits to an entire population. In
addition, infrastructure development costs are
offset by reduced operating expenses and
amortized across participants including
education, industry, business, and government.

Infrastructure costs are also difficult to
budget because networks may be established as
voice-data public telephony services, as data
communications technologies, or as a mix of
public and private services (Casner & Deering,
1992; Heldman, 1992). For example, improvements
in compression technology have cut the bandwidth
needed to transmit acceptable images for
videoconferencing to 1/75th of that required in
the late 1970s (Doll, 1992) making even the most
complex media transfers within the domain of
both computer network and telecommunications
carriers.

At the local level, costs for FDDI have fallen
dramatically and are available for $1200 to
$2000 per node (Van-Mierop, 1992). For wide-area
communications, frame relay services are
expected to fall to less than existing 56Kbps or
Tl service to bring network access under $100
per month. Savings will be pronounced as
multiple remote sites access the public network
eliminating the need for expensive, dedicated
lines. Transparent LAN-MAN interoperability for
metropolitan and wide-area communications can be
achieved using SMDS at $550-$750 per month
(Travis, 1992). Private ATM long distance
offerings, and the introduction of PC-based ATM
cards, have expanded the potential of the
technology to include true LAN-WAN integration
at gigabit speeds. ATM is presently expensive at
$9000 per node, but costs are expected to fall
to $1000 per node by 1995 (Johnson, A., 1992).
ATM WAN switches will also process consumer and
commercial ISDN traffic.

5. NETWORK CURRICULUMS

Active learning, peer learning, integrated
subject learning, and real-world learning are
important when designing distance or technology
delivered education (Knapper, 1988; wWinkler,
1992). Online, collaborative environments
support interactive learning. Within shared
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environments, participants may experience a
variety of information and perceptions as users
share resources and experiences. The cumulative
effect may be to produce not only new and
different information, but new and different
approaches to learning, as participants serve as
both teachers and learners in partnership with
other learners (Duning, 199C; Riel & Levin,
1990) .

A strong communications infrastructure is a
strong alily for education, enabling students to
interact with rich intellectual resources,
including distant teachers, libraries, and
museums (Kay, 1991). Combining text, images,
sound, color animation, and full-motion video,
multimedia will transform networks of desktop
machines into distributed workspaces ideally
suited to collaberative projects (McQuillan,
1992). Networks may provide educational services
to students at school, work, or home--complete
with laboratory simulations, online
conferencing, and collaborative computing.
Building network capabilities into the
curriculum requires a strategic or phased
approach.

5.1 PHASE 1: LABORATORIES

Interactive multimedia documents, self-contained
hypermedia instructional programs, and computer-
generated simulations enable students to engage
in exploratory learning and master difficult
concepts on their own terms and at their own
pace. Simulations require a supportive media
environment built around the simulation (van
Joolingen & de Jong, 1992) and multimedia
communications provide this support. People
learn more, and more rapidly, when they can
simultaneously see and hear while practicing new
concepts (Hamilton, Smith, McWilliams, Schwartz,
& Carey, 1992).

Multimedia or hypermedia instructional systems
can be implemented as stand-alone applications
for use in remote sites, or as network-based
resources integrated into computer-mediated
communications (Maule, 1991a, 1992b). Distance
learning systems which integrate voice and image
conferences, laboratory simulations, and online
collaborative projects require sophisticated
network management tools.

5.2 PHASE 2: NETWORK MANAGEMENT
Infrastructure~based services, wherein control
and responsibility is diffused and embedded
throughout the network, may be used to build
curriculums which reflect the dynamic nature of
today’'s workplace. Instructional processes can
readily be adapted to reflect changes in the
global economy. Network tools enable users to
create collaboratively, and to rapidly
disseminate shared learning experiences.

Future distance learning systems will use
advanced telecommunications switching systens, a
variety of interoperable networking
technologies, and a mix of public and private
telephony, network, and information services
(feldman, 1992). Fortunately, new tools place
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network control in the hands of instructors.
Software-based applications allow instructors to
program telecommunications and wide-area network
services (Jackman & Lee, 1992!. Programmable,
on-demand bandwidth wiil dramatically reduce
costs for video conferencing and multimedia
communications. Wide-area networks will be fully
configurable to accommodate a wide variety of
simultaneous communications (Lippis, 1992).

Network management tools enable instructors to
monitor data hubs, information servers, bridges,
routers, and clients--all from their desktop
(McBride & Brown, 1991). The software feztures
X-Window technology, graphical interfaces,
network maps, point-and-shoot commands, and
color-coded icons for ease-of-operation. These
management tools enable instructors to monitor
laboratory simulations, oversee network
resources, and use simulations which span
networks and operating systems while retaining
full collaborative and conference capabilities.
Thus, instructors can dynamically initiate and
guide student projects as groupware applications
internetwork students on distributed LANs
allowing them to work, share information,
conduct conferences, and dynamically access
information from distributed data bases,
electronic bulletin boards, and other network
resources (Edwards, 1992).

ISDN will prove attractive as a service to
interconnect residential and small business
sites into educational networks and public
information services. A typical network-based
application may involve a shared workspace with
participants simultaneously annotating and
altering memos, diagrams, spreadsheets, graphs,
and other documents--all while conducting a
conference featuring audio and short video
segments sent interactively or through
electronic mail (McQuillan, 1992). Student
attendance at the lab may be optional as home
telecommunications services enable students to
access network resources from local calls into
the laboratory LAN for simultaneous, multi-party
videoconferencing, cooperative computing, and
groupware applications.

5.3 PHASE 3: INFORMATION SERVICES
Network-based services use a variety of
different information search, retrieve, and
dissemination irechanisms. Bitnet (or CREN),
Internet, and Usenet are the major public
networks and host several interesting resources
and network software applications. The services
provide comments and articles posted on
electronic bulletin boards and newsgroups,
process messages to multiparty mailing lists,
and provide files and programs for free and
public file transfer (Johnson, J., 1992).
Instructors can use infrastructure resources to
supplement reading assignments, to initiate
student-student conferences with peers around
the world, and to serve as a platform for
network-based collaborative projects.

Network applications can be programmed as
research aids for information access from
distributed resources (Tennant, Ober & Lipow,
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1992; Johnson, J., 1992). For example, ‘Archie'
is a program which helps users locate Internet
sites and media appropriate for anonymous
downloads. 'Hytelnet' is a hyperwedia utility
for locating Internet libraries and information
services for remote login. ‘xLibrary' is a
multi-tasking hypermedia application which
allows multiple, simultaneous network services.
'Wide-Area Information Servers' (WAIS) retrieve
information from distributed databases, through
a common interface, and are useful for keyword
searching across large library collections.

A new and popular application is the Internet
‘Gopher’ for searching modular, distributed
databases. It features a browsing tool and
subject-oriented menus to search, retrieve, and
display documents. Gopher servers have links to
other Gopher servers enabling users to move
seamlessly from network to network, resource to
resource. An even more sophisticated application
.s the 'World-Wide Web' which uses hypertext to
crganize and access resources from across the
Internet. It goes beyond Gopher and WAIS by
provicing pointers and chains within the text.
These resources, when combined with online,
interactive, multiuser communications, enable
users to conduct a conference while
interactively retrieving information from around
the world. The Internet Relay Chat (IRC) is a
multi-user, distributed, multi-platform,
client/server software system which supports
such conferencing.

Electronic distribution lists enable instructors
tc gather and distribute information across the
networks. National mailing lists or ‘listservs’
also archive information for access through
electronic mail commands making them useful for
research. Comserve (vm.ecs.rpi.edu) is a
comprehensive online resource offering mailing
list services, electronic professional journals,
bibliographic reference databases, and academic
courseware. The Coalition for Networked
Information (cni.org) stores information on
national policy concerning infrastructure
development. PACS-L (unmvm.bitnet) distributes
the latest information about public online
access services. As the name implies, NetTrain
(ubvm.ccbuff.edu) distributes network training
information.

Electronic newsletters may be distributed
through prescribed mailing lists, or through the
listserv utilities described above. The National
Science Foundation Network newsletter
(merit.edu) keeps readers abreast of NSF
sponsored Internet activities. The wide-area
information servers newsletter (think.com)
addresses the impact of programmed intelligence
for automated network information searching
(WAIS). There is also a growing trend toward the
electronic distribution of trade and academic
journals. Indexing and archival features
eliminate tedious legwork for researchers and
students.

As public domain journals become an established
and accepted means of professional publishing,
and the journals are archived in databases
compatible with wide-area searching systems, it
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is conceivable that researchers and students
will enter search commands to scan journals
throughout the world, locate needed sources, and
retrieve appropriate data. Prominent electronic
journals include ‘The Online Journal of Distance
Education and Communications’ (uwavm.u.
washington.edu), ‘EJournal’ (vacsc2.albany.edu),
and the ‘Electronic Journal of Communication’
(comserve@vm.ecs.rpi.edu).

Library services and bulletin boards are some of
the most popular online resources. There are
presently over 150 domestic and 120
international online library catalogs with
access by subject, title, author, and in some
cases, xey word and full text searching.
European catalogs can be accessed through the
National Science Foundation relay server
(sun.nsfnet-relay.ac.uk) which provides access
to the JANET information system of the Open
University.

U.S. Government services include the National
Science Foundation (nis.nsf.net), the NSF
Science & Technology Information System
(stis.nsf.gov), the National Technical
Information Service (osi.ncsi.nist.gov), NASA
(spacelink.msfc.nasa.gov), and the Library of
Congress (dra.com). The National Public
Telecommunications Network has established
‘free-nets’ as comprehensive bulletin boards
organized to resemble electronic cities--
complete with a city hall, library, post office,
hospital, and town hall. Free-nets provide
public data communications services to
compliment the services of National Public Radio
and National Public Television. Two of the more
popular free-nets are at Cleveland
(cleveland.freenet.edu) and Case-Western
(freenet-in-a.cwru.edu). Free-nets are a popular
method for organizing information and should be
considered for university-wide information
services--including distance education.

6. DISCUSSION

The evolution to network-based information
delivery seems a certainty. Success will be
measured by the quality of the information and
the efficiency of the communication--as
evidenced by the degree to which resources are
readily available to instructors and students
through institutional iniormation systems.
Successful implementafrion may require that users
learn new ways of performing intellectual tasks
and new ways of thinking about communications
(Mulgan, 1991).

High capacity, wide-area communication networks
are expensive and necessitate shared and common
services. Educators may take advantage of
cooperative networks and public information
services to initiate partnerships with industry
and government. Such partnerships might help
alleviate current training problems facing
employers. Infrastructure-based services also
afford institutions the opportunity to
strengthen interorganizational communications
between universities, local schools, and the
community.
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The implementation of infrastructure-based
services is timely as educational institutions
become increasingly aware of the need to
integrate their centralized and decentralized
information architectures, seek to determine
whether media transfer should be based on voice-
data technology or high-speed internets, and
recognize the need for organization-wide
training and education to support information
management within distributed and heterogeneous
environments.

Instructors using networked communications and
infrastructure resources benefit from the
convenience of desktop communications, from the
application of an easily assimilated mechanism
for increasing interaction among students, and
from the implementation of network resources
which serve to keep students abreast of the
latest information in their field while
simultaneously aiding them in their efforts to
establish ties with peers in industry, business,
and government. Students appreciate the
convenience of being able to communicate from
home into laboratory LANs and for exposure to
the wealth of knowledge available to them
through the global information networks. One of
the more interesting aspects of the new
information technologies is that they enable
users to shape their personal learning programs
and learning environments,

Additional research is needed to determine the
proper mix of the various communication
technologies; to ascertain the impact of
network-based communications on traditional
information structures; to determine information
and design processes for the distribution of
information to various home, work, and social
environments; and to determine application
designs to achieve specific learning outcomes.

7. CONCLUSION

Available network-based distance learning
technologies support multimedia communiccotions,
on-demand conferencing, and distributed
workgroup applications. However, the systems
integration necessary to fulfill the promise of
such technologies has been slow to evolve due to
the unusual nature of developing infrastructure
services. Eventually, the issues will be
addressed as institutions evolve into
distributed information manaocment, adopt inter-
organizational communications, evaluate
alternative carriers for wide-area and
multimedia communications, and discover the need
for cooperative infrastructures to accomplish
their learning objectives.

The high cost of switching technology
necessitates shared equipment and partnerships
among business, industry, government, and
education. Given the need for workforce
retraining, and the impartial nature of
education, distance learning providers may be
uniquely qualified to prototype society-wide
information applications and be instrumental in
infrastructure design and development.
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1.

countries, could play.

2, INTRODUCTION

The countries of the Pacific Islands region are spread across
an area of ocean three times the size of Europe and far
larger than the continental United States, yet possess an
aggregate land area of less than 63 thousand square
kilometers—an area no larger than Denmark. And,
excluding Papua New Guinea, there are little more than 1.5
million people living on the more than one thousand islands
that make up more than a dozen separate countries
scattered across this vast ocean area.

Likewise, all of these Pacific Island countries, with the
exception of Nauru, have aid-dependent, or at least aid-
augmented, economies with total per capita aid flows
ranging from US$62 in Fiji to US$2,800 in Niue. Likewise,
the per capita gross national product (GNP) also varies
widely, ranging from US$430 in Tuvalu to US$1,770 in Fiji
and US$1,958 in the Cook Islands (Pacific Economic
Bulletin 1992, June).

English is used in both conventional and distance education
and is a reflection of the Pacific Islands collective colonial
heritage. For the majority of university students, English is
their second language or, at least, not their mother-tongue
as there are approximately 265 languages in the region
(UNESCO 1992). Although English is everywhere taught in
schools, standards vary widely and are often quite low.

The education systems in the Pacific Island countries are
generally separate, different and autonomous; reflecting
colonial and/or missionary history using a British derived
cducational model with the exception of the Marshall Islands
which follows a North American model, and Vanuatu which
uses a combination of both British and French models.

ABSTRACT

One of the major purposes of this paper is to present some of the preliminary results of research initiated by the National
Institute of Multimedia Education (NIME) in Japan, in cooperation with the University of the South Pacific (USP), on the
impact of distance higher education in the South Pacific. Specifically, this paper will discuss the results of attitudinal surveys
and extensive interviews conducted with students from almost every Pacific Island member country of USP and from a wide
range of backgrounds. The implications of these results will be discussed against the background of national development
aspirations, the role, function and effectiveness of satellite based tutorial instruction for higher education, and the potential
socio-economic effects of the provision of extension program services on the respective Pacific Islands societies. Finally,
issues will be raised to highlight possible directions of future study and application and what role Japan, or other rim
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In tertiary education, there are some 13,000 full-time
students throughout the region. Almost a third of them at
the University of the South Pacific (USP), the only
significant regional institution teaching at the university
level. The other two-thirds are at some forty institutions
throughout the region, half of which have fewer than 100
students each. There are, in addition, nearly 3,000 students
studying at universities outside the region, mostly in the rim
countries. This distribution of students is in many ways
uneconomical. For example, at the university level the cost
of a student at a rim university is three or four times the cost
at USP for a comparable course. It was recently estimated
that the total overall annual cost of all 16,000 students is
some US$8S million, of which about 70 percent is spent on
the one-fifth who study outside the regjor, and only 30
percent on the four-fifths studying in the region (Caston
1992).

Thus, if there is a region of the world that could benefit from
an educational network, it is the Pacific Islands region. If
there is a group of academics who need to link with each
other and with colleagues elsewhere, the answer is also
those working in the tertiary institutions of the Pacific
Islands (Wah 1992).

With the foundiug of USP in 1970, it was envisioned that
significant alteration in the provision of higher education in
the Pacific Islands region would be realized and, through
cooperative efforts, the tyranny of distance might be
overcome. USP is a regional university, as apposed to a
national university, established to serve the higher education
needs of 11 Pacific Island member countries: Cook Islands,
Fiji, Kiribati, Nauru, Niue, Solomon Islands, Tokelau,
Tonga, Tuvalu, Vanuatu and Western Samoa. In 1991 the
Marshall Islands joined USP as the 12th member of the
consortiur and the first to be added since its founding. The
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main campus is located at Laucala Bay in Suva, the capital
of the Republic of Fiji, with an Agricultural campus located
at Alafua in Western Samoa. There are also two other
instructional and/or research complexes, located in Vanuatu
and Tonga, as well as the research oriented Atoll
Development Project in Kiribati. For students studying
through the USP Extension Program, regional centers have
been established near the capital cities of ten of the member
countries (Tokelau is served from Western Samoa and the
Marshall Islands have yet to establish a regional center).

This paper focuses on research conducted by the National
Institute of Multimedia Education (NIME) with financial
support from the Ministry of Education in Japan and in
collaboration with the University of the South Pacific. From
mid-1991 through early-1992 survey and interview teams
visited each of the extension sites as well as several rim
country locations to collect information on the life-styles and
attitudes of students learning through the distance education
programs provided by the Extension Services of USP and/or
graduates of such programs. Such research was initiated
because, despite its functional importance, research on the
actual operation and dynamics of USP's regiona! study
centers, the role and impact of satellite based tutorials, as
well as the impact of distance higher education on students'
social mobility and their attitudes toward development, was
basically non-existent.

3. OBJECTIVES AND METHOD OF NIME RESEARCH
ACTIVITIES IN THE PACIFIC

Since 1989 NIME has been conducting research to clarify
the state of distance higher education institutions in Asian
and Pacific countries, financially supported by the Ministry
of Education in Japan. During 1989, Sukhoihai
Thammathirat Open University in Thailand and the
Universitas Terbuka in Indonesia were selected as the
research sites. In 1990, the Indira Gandhi Open University
in India and the Allama Iqbal Open University in Pakistan
were also studied by the research team. For 1991, USP's
Extension Services was selected. Each research project
attempted to clarify the rea/ state of distance higher
education for each institution. The overall research project
is expected to continue through 1993 and will include the
sending two research teams to Korea and Malaysia (initiated
in 1992) as well as China, which will be studied as the last
and largest research site. When completed, this rather
ambitious project should provide educators with an overall
image of distance higher education in Asia and the Pacific
region.

3.1 PACIFIC ISLANDS RESEARCH OBJECTIVES

The 1991-92 research project in the Pacific Islands region
had the following two objectives:

1. To examine the current state, role and effect of USP
Extension Services and its various regional centers. Also,
the function of each regional center was to be evaluated in
relation to the respective geographic, socio-economic and
cultural -conditions present in each island society in which
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the Extension Program is operated. Special focus was
placed on this aspect of the study in order to determine how
regional centers perform in relation to the reciprocal process
betv.cen internal and external factors of socio-economic
development present in the island societies.

2. To see how the USP Extension Program affects national
development in each island society; especially human
resource development. Focusing on both the social and
regional mobility of students and graduates of the distance
education program, the role and function of distance
education were to be examined in terms of the human
resource development aims and goals within the respective
island society. In addition, this research tried to clarify the
unique characteristics of human resource training through
USP distance education in comparison with those individuals
~who received their training in the metropolitan universities
of the Pacific Rim; countries such as Australia, New
Zealand, Hawaii and the West Coast of the United States.

3.2 METHOZOLOGY

This study placed a great deal of emphasis on field
interviews with students and graduates. Needless to say, the
examination of each learners' behavior is one of several
important factors to be assessed in any research concerned
with education's impact. However, many research programs
on distance education conducted in the past have tended to
depend largely on data collected through the central
administration of the distance education institutions, rather
than through visits and observations of the “realities" of the
learners themselves. This tendency might be due to the
difficulties and inconveniences of visiting remotely located
study centers, especially those in Asian and Pacific
countries.

In view of the principles of educational research, however, it
is nearly impossible to grasp the real state of distance
education without field interviews. In this study, we
endeavored to persevere in the application of interview
techniques as the principle method of our research in order
to compensate for weakness we saw in previous studies of
this type.

The responses obtained through these surveys and
interviews were compared among the six different student
and graduates categories. The six categories are as follows:

1. Students resident at USP's Suva Campus.

2. Island students learning through the Extension Program
and resident in their home country.

3. Islanders studying in metropolitan universities on the
Pacific Rim; including, rather non-geographically, Hawaii.

4. Island residents who completed the Extension Program in
their home country.

5. Islanders who graduated from USP Suva Campus and
were resident in any of the island locations of the study.
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6. Islaaders remaining in Pacific Rim countries after their
graduation from metropolitan universities in these countries.

Interviews covered a wide range of subjects relating to the
individual's learning behavior and motivation, life-style, life-
history of their education, social mobility, social status and
expectation, ethnic identity, and their motivation to
participate in nation building (self-defined by the
respondent). We selected approximately 150 samples of
students and graduates from the main campus and each
regional center. In addition to these, we also selected about
50 samples from students and/or graduates from universities
in metropolitan cities outside of the South Pacific Region;
such as Honolulu, San Francisco and Berkeley in the United
States, Auckland, Palmerston North and Wellington in New
Zealand, and Brisbane in Australia.

By adopting such a research methodology, we could obtain
significant and interesting findings on the students and

graduates of higher education institutions in the greater
Pacific Region.

4, OVERVIEW OF DISTANCE HIGHER EDUCATION IN
THE PACIFIC ISLANDS

As was mentioned earlier, distance education in the Pacific
Islands region has one major provider, the University of the
South Pacific. Consequently, the overview of distance
education in the Pacific Islands covers mostly the activities
of USP's Extension Services. However, it should be noted
that in the early 1970s, there was much activity conducted
over the PeaceSat satellite network on which USP and other
institutions in the Pacific region experimented with the use
of satellite tutorials and teleconferencing to support distance
education as well as other educational activities (1).

Extramural Studies began in 1970 and were initially
operated by the School of Education (later renamed the
School of Humanities). Later, in 1971, Extramural Studies
was reorganized as Extension Services with its own director
and facilities. The first distance education courses were
offered primarily in education and were oriented toward a
Diploma in primary and/or secondary education with in-
service primary and secondary school teachers as the
principle clientele. Today, Extension Services offer
approximately 175 courses leading to a Certificate, Diploma
or Degree in 30 different programs along with vocational
and continuing education programs. In 1999, there were
approximately 6,451 earoliments in Extension Services
(mostly in-service teachers or public servants) and about . 7
full-time staff—-academic and non-academic—as well as
many part-time local lecturers and staff (2).

The distance courses are primarily print based. Satellite
tutorjals—experimentally implemented in 1973 on PeaceSat
and, since 1986, conducted via USPNET using the
INTELSAT VI satellite—are used to supplement learning
packages with attendance being optional. Students
principally study from the core materials, developed by the
centrally located curriculurn: development team. These
Jearning packages usually consist of at least two printed
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texts; the Introduction and Assignments booklet, and the
Course book. Ancillary components might include a
Reader, textbook(s), audio tapes and/or video tapes. USP's
traditional commitment to its distance students is to provide
them with the home-based teaching packages containing all
that they need for learning and mastery of the Extension
course subject matter (UNESCO 1992).

Other centrally provided instructional support services for
the region include satellite tutorials on USPNET, visits to
the regional Extension Centers from course tutors based on
the main campus in Suva, and personal correspondence with
students as well as teaching through assessment. The need
for such interaction between the students and the instructors
is great, but is in some cases poor to non-existent, except for
comment on assignments (which can occasionally arrive to
students after the final examination!). The feelings of
isolation experienced by many distance education students is
multiplied by the meager postal system in some countries or
exacerbated by the inefficient, expensive or inadequate
telecommunications systems both in-country and
internationally (Wah 1992).

For the above reasons, the in-country educational support
provided by the national USP Extension Tenters is very
important. The Extension Centers in each member country
of USP serve as the clearinghouse for all materials and
assignments as well as functioning as the liaison between
local students and remote teachers. In many locations, these
centers provide, on a regular basis, continuing education
radio programs along with occasional television programs
and public lectures. Also, face-to-face tutorials with part-
time lagal tutors and/or peer group tutorials provide
additional support to the distance education materials. The
Extension Centers are also the site of the teleconferencing
facilities for satellite tutorials, library services, computer
facilities, classrooms and study space. Many centers also
circulate bulletins or newsletters for their students, offer
training in study skills, course counseling, practical
laboratory sessions (were possible and required), and
"bridging" courses. For many Pacific Island students, the
national Extension Center is USP.

S. HUMAN RESOURCE DEVELOPMENT AND USP

Following this somewhat lengthy, but necessary,
introduction to the form and nature of distance education in
the Pacific Islands region, we turn our attention to the
outcome of our study. What did the results of our research
reveal about the impact of distance higher education on
development in the Pacific Islands? The nature of the data
precludes an easy answer, however, our findings did reveal
some interesting results which are presented in summary
below (3).

First of all, what did our study reveal about the relationship
between human resource development and USP distance
education? In part, it was found that USP Extension
students and/or graduates seemed to be more motivated to
work or study abroad than there counterparts who were
students and/or graduates of USP's residential campus, or
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even those who attended metropolitan universities in the rim
countries (Table 1). For many Extension students, the
distance education programs provided by USP seemed to
whet their appetite to move further afield. It appears that
while participating the Extension program they became more
inclined to want to move abroad desiring to seek out better
educational or economic opportunities than those available
at home.

This situation seems unlikely to change, at least in the near
future, and would lead one to expect a continuing and
severe shortage of qualified man power in the Pacific Island
countries. However, this would only be a superficial
conclusion. In reality, many Extension students are
participating in distance education as a way of gaining
university level credits towards their desired degree while
marking time until they qualify for a government scholarship
to study either at USP's main residential campus in Suva, or
overseas at a metropolitan institution. Indeed, for such
countries as Kiribati or Tuvalu, the USP Extension program
functions as a means of providing an opportunity for those
who completed their secondary education but failed to
receive a government scholarship, to once again re-apply for
a university level education rather than enter the job market
or seek vocational training. Furthermore, many Extension
students are older than average university freshmen and are
already employed and/or have families and are unwilling to
commit to full-time studies until their future financial
situation as a student is more secure. Also, Pacific
Islanders, as with anyone else, want for themselves and for
their children the expansion of personal capabilities that
higher education brings. For many Extension students who
live in very small communities, this also involved a desire to
travel, to experience living elsewhere, or even to emigrate.

For those who choose to migrate—and there are some who
do (4)—it results less from their exposure to Extension
studies and more from the almost complete integration of
the island labor markets (at least for the professionally and
technically qualified) into the wider Pacific labor markets of
Australia, New Zealand and even the United States and
Canada. For such individuals who maintain strong family
linkages to their home communities, there is also the likely
sending back of remittances. In Western Samoa and Tonga
for instance, such remittances are the largest source of
foreign exchange (Ogden 1989). From this point of view,
people can be seen as a valuable export, as long as
traditional and extended family loyalties continue to operate
in ways that ensure they go on sending home a part of what
they earn overseas.

Another interesting result of our research—having impact
on human resource development in the islands—is shown in
Table 2, which describes the degree of job satisfaction
among the six different categories of respondents and was
used as an indicator of an individuals motivation to seek
change. Ofthese categories, according to the data, USP
Extension graduates showed the greatest levels of discontent
with their present jobs and, likewise, the largest gap
concerning job satisfaction before and after the enrollment.
In other words, by enrolling in the Extension program, the

student's level of discontent seems to be magnified further.
The trend seems to be even more striking when the economy
of the country is weak, job opportunities are slim, and the
desire to migrate greater.

Perhaps this is to be expected, after all, if an individual is
dissatisfied with their present employment they are likely to
seek change. However, in a constricted job market such as
that found in most Pacific Islands, such aspirations result in
frustration. If such frustration becomes perceived as
insurmountable, an individual either gives-up or goes
elsewhere; except in the Pacific Islands.

For most Pacific Islar.ders, the government is the largest
employer and the employer of choice offering slightly better
salaries, better job tenure, and a certain level of social status.
Unfortunately, there is also little opportunity for career
advancement, and subsequently higher salaries, without
obtaining a higher level of training and education. Many
Extension students already experiencing some level of job
discontent, and frustration at seeing recent university
graduates promoted above them, see participation in
Extension studies as a means of job mobility. Island
governments promote this by re-embursing tuition to public
servants who pass their courses and pay increment raises to
those who obtain certificates, diplomas and degrees.
However, other factors begin to come in to play—perhaps
an individual's desire to travel to other places to obtain a
higher degree, to gain a higher salary overseas, or study in a
field not offered via Extension studies—and frustration and
discontent build.

From these findings it may be inferred that the more
education islanders gain through USP Extension programs,
the more they become inclined to move abroad; or at least
the more likely they are to contemplate migration as an
option to their present circumstances. Ironically, however,
when we conducted the same survey in the rim countries, we
found very few Islander students among the interviewees
who had previously been enrolled in the Extension program
in their home islands. This seems to indicate that, in reality,
the number of those trained through the Extension program
flowing out of their home islands is much lower than was to
be expected—despite the likelihood expressed by many of
the interviewees of this category. An alternative assessment
of this situation could also indicated that they are going to
one place, USP's main campus in Fiji, where worries of
gaining credit for their extension courses is moot and the
possibility of gaining alternative employment in one of the

many regional organizations located there is equally
attractive.

Thus far, from the preliminary findings of our research, it
may be stated that USP Extension Services contribute to
island countries in promoting the expansion of professional
knowledge and skills necessary for social and national
development. At the same time, it also contributes to a
possible increase in Islanders educated or trained through
the Extension programs feeling frustrated because of a
general lack of job mobility or scarce employment
opportunities commensurate with their educational
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background. This may in turn result in some leaving to seek
better opportunities in the rim countries and taking their
education and skills overseas for application in a higher-
wage job market.

6. EVALUATION OF USP AS A REGIONAL DISTANCE
HIGHER EDUCATION INSTITUTION

In the assessment of USP's Extension Services as an
effective institution for the delivery of tertiary education at a
distance, we asked respondents to indicate how beneficial
they thought USP Extension courses were in obtaining
employment or promotions in their home countries (Table
3). Our preliminary results imply that students attending
metropolitan universities evaluated the program least
favorably followed by those currently attending USP's Suva
campus. Extension students, as would be expected, gave
the program the most positive evaluation with the advantage
of being able to continue full-time employment while
attending Extension courses (and the encouragement to use
practical application of their course work in their
employment; and conversely, application of work related
experiences in course assignments) as its primary strength.
Fro.u this it may be inferred that the formation of a mild
form of social stratification may be emerging in the island
societies based upon the "prestige” attributed to
metropolitan university graduates, USP Suva Campus
graduates, and those completing the Extension Programs (in
that order). This was also mentioned in the interviews with
islanders now playing important roles in the local, regional
and/or international scene.

6.1  THE EXTENSION CENTERS

The USP Extension Centers, which form a unique and vital
part of the USP system, appear to be under strong influences
determined by the socio-economic circumstances of their
respective island country. Therefore, the facilities and
services provided_vary from one center to another. Table 4
shows how regional services vary among the member
countries.

It also appears that these centers have the potential to
develop in ways that excel anything most USP member
country governments could conceive (Ogden 1992). It
would therefore seem important that USP's Extension
Centers be seen not only as a viable means of providing
higher education at a distance, but also that they foster a
strong sense of belonging to the communities to which they
serve; since for many, the Extension Centers are USP.

Of these Extension Centers, some have large enrollments
and excellent facilities and equipment similar to those in Fiji.
Whereas there are countries such as Tokelau that do not
have their own facilities and are thus further disadvantaged
by having to be served by a center in an adjacent country.
Also, in the utilization of th: communication satellite, it was
found that there was a greut gap between and among the
member countries. Many of the Extension Centers are
provided with free or very low cost access to the USPNET
by their local telecommunications provider and therefore
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capable of communicating via INTELSAT. Alternately, there
are some countries, such as }Jauru or Niue, that have to
substitute HF radio contact for their tutorials and therefore
suffer from bad audio quality and generally inadequate
capabilities. Finally, there is the case of Kiribati which has
thus far been refused other than commercial rate access to
satellite facilities by the local telecommunications company
whch it cannot afford and is thus cut off from participating
in USPNET. In all cases, much technical (and political)
difficulty is experienced with “last mile" connections and
some locations are forced to use break-down prone
equipment that is some twenty plus years old.

6.2  SATELLITE TUTORIALS

USP, in many ways, pioneered the use of communication
satellites for distance tutorials in the Pacific region. Today,
the combined satellite/HF system which makes up USPNET
is used heavily for administration and teaching.
Administration includes weekly staff meetings on distance
<ducation matters, the continuing education program,
materials dispatch monitoring and directorate-to-center
business, and point-to-point sessions. Whereas instructional
use of the satellite/HF system still continues, it has
diminished in importance due to technical difficulties (Wah
1992). However, when questioned about the possible
effectiveness of satellite based tutorials, we obtained
predominately positive responses, as shown in Table 5. This
seems to indicate that many consider satellite based
teleconferencing for educational purposes to be ar
appropriate technology vital to the promotion of higher
education in the Pacific Islands.

Rather disappointing, however, was the evaluation of
satellite teleconferencing by students who actually
participated in tutorial sessions. This data also showed a
high degree of variation from one coun.”y to another. Inthe
analysis of the evaluation research conducted by the USP
Extension Services in 1991 (and collaborated by our data),
the appraisal of the practical effect of satellite based tutorials
was relatively low, as indicated in Table 6. Interestingly, the
evaluation was relatively high in Fiji, Solomon Islands and
Western Samoa, while it was very low in Nauru and

Vanuatu. Positive responses tended to stress the importance ’

of gaining feedback from the instructors who mark the
exams and learning from fellow satellite tutorial participants'
questions. Negative responses tended to concentrate on the
poor audio, complexity of discussion, and/or the time such
tutorial sessions were held. It should be noted that this gap
in evaluation among islands may be due not only to the
technical aspects of the satellite tutorial sessions (audio
interference) but perhaps also to extenuating socio-linguistic
factors.

Although seeing the virtues to satellite based instruction,
USP still has much difficulty in maintaining its distance
education system, utilizing in some places technology that 1s
at least twenty years old. To this end, the university has also
been actively seeking to improve the system. A high
powered committee of the vice-chancellor was recently
formed to spearhead this endeavor and has recently



developed a document outlining the requirements for a
proposed upgraded system, which was approved by USP's
Council in October 1992 (Wah 1992). USP remains
committed to providing distance education to its member
countries and is seeking the means to do so with relevant
communications technology.

7. CONCLUSIONS

Today, institutions of higher learning in both the developing
and developed countries of the Pacific are increasingly being
asked to adapt more quickly to the changing technological
and educational needs of the societies they serve. As such,
universities are now not only the agents of change, but are
having to undergo radical change themselves as they adjust
to meet the educational needs of the 21st Century (Ogden
1992). USP is busy attempting to build the necessary
telecommunications infrastructure that will guarantee their
students and faculty equitable access to information
regardless of geographic location. The goals are to make
the equipment of distance training as transparent as possible,
to improve the delivery of educational materials, and to
promote the financial, socio-cultural, and political resources
to bring this about. Many see such efforts as defining the
core of the respective Pacific Island country’s national goals
for human resource development; both through the
innovative osganization and delivery of institutionalized
learning as well as non-traditional forms of distance and
continuing education. The results of our study indicate that
there is still much to be done.

Toward realizing this, a network of "human development
centers" has been established in Okinawa, Fiji, and Hawaii
for Pacific economic and technical cooperation by creating a
flexible technical transfer system in which one can choose a
place for study in accordance with the technical level and
content desired and needed by his/her home country.

Also, the "human development network" structure will most
likely be the basis for any progress of individual projects
anticipated hereafter. As such a project, the National
Institute of Multimedia Education has been promoting a
project called the Partners Project, to establishing an
international educational network beginning some time in
1993 using various innovative communication technologjes
available on the ETS-V satellite. However, this is still at the
experimental stage and yet to be implemented fully.

8. NOTES

(1) For more information on the early use of PeaceSat see,
M. Ogden, D. Teoh & V. Young (1984). The satellite
that would not die: A case study of the PeaceSat
Project. (unpublished manuscript) Background Paper
for Working Group #15 Learning Networks, PTC'85,
Honolulu, HI.

(2) Most faculty m abers are full-time employees and
divide their work duties between non-distance
education and distance education instruction. Almost
all of the part-time staff are employed by the Extension
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Centers and work only in support of distance education;
their numbers fluctuate from semester to semester and
are employed at local discretion.

(3) The authors wish to thank fellow research team member
Dr. Fumihiko Yoshida, Associate Professor of
international relations at Tokai University, for
processing the original raw data and providing the
initial statistical reports which were used in the
tabulation of the data presented in this report.

(4) According to a public lecture given by former USP
Vice-Chancellor Geoffrey Caston, a World Bank
funded tracer study of 1985 and 1988 cohort graduates
from four Pacific Island eountries (Fiji, Kiribati,
Solomon Islands, and Western Samoa) revealed that a
very high proportion of these graduates emigrate to the
rim countries. Of the 1985 and 1988 cohort graduates,
about one-third are now working overseas. Moreover,
large numbers of those who had not yet emigrated said
they were likely to do so in the futur> (Caston 1992).
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Table 1 Expectation for Immigration

Is there any country/city in which you want 1o work or study in the future?

Yes No Total

1. Students at USP Suva Campus 6 19 25
24.0% 76.0%

2. Island students learning through 16 23 39
the Extension Program 41.0% 59.0%

3. Island students in metropolitan 9 26 35
universitics in the Pacific Rim 25.7% 74.3%

4. Island residents graduated from 5 12 17
USP Suva Campus and others 29.4% 70.6%

5. Island residents completed the 8 7 15
Extension Program 53.3% 46.7%

6. Islanders remaining in the Pacific 8 11 19
Rim countries 42.1% 57.9%

Combined categories 20 16 36
55.6% 44.4%

Total 72 114 186
38.7% 61.3%

Table 2 Job Satisfaction

Are you satisfied with your present job? Were you satisfied with the job that you had before you entered your University/USP Program?

Yes, definitely Yes, to some extent Not quite Definitely not Total
1. Students at USP Suva Campus 3 3 1 0 7
42.9% 42.9% 14.3% 0.0%
2. Island students learning through 14 10 4 2 30
the Extension Program 46.7% 33.3% 13.3% 6.7%
3. Island students in metropolitan 8 3 2 0 13
universities in the Pacific Rim 61.5% 23.1% 15.4% 0.0%
4, Island residents graduated from 11 3 2 1 17
USP Suva Campus and others 64.7% 17.6% 11.8% 5.9%
5. Island residents completed the 5 4 4 1 14
Extension Program 35.7% 28.6% 28.6% 71%
6. Islanders remaining in the Pacific 10 4 2 2 18
Rim countries 55.6% 22.2% 11.1% 11.1%
(ombined categorics 21 11 1 0 33
63.6% 33.3% 3.0% 0.0%
Tozal 72 38 16 6 132
54.5% 28.8% 12.1%
Table 3  Evaluation of USP Extention Programs

In general, do you think graduates from USP Extension Program are benefited from the aspect of obtaining a job or promoting to a better position?

Yes, definitely  Yes, to some extent Not quite Definitely not Total
1. Students at USP Suva Campus 12 10 1 0 23
52.2% 43.5% 4.3% 0.0%
2. Island students learning through 25 12 2 0 39
the Extension Program 64.1% 30.8% 5.1% 0.0%
3. Island students in metropolitan 15 13 2 0 30
universitics in the Pacific Rim 50.0% 43.3% 6.7% 0.0%
4. I1sland residents graduated from 11 5 2 0 18
USP Suva Campus and others 61.1% 27.8% 11.1% 0.0%
5. Island residents completed the 9 5 i 0 15
Extension Program 60.0% 33.3% 6.7% 0.0%
6. Islanders remaining in the Pacific 12 3 0 1 16
Rim countrics 75.0% 18.8% 0.0% 6.3%
Combined categories 24 9 1 1 35
68.6% 25.7% 2.9% 2.9%
Total 108 57 9 2 176
61.4% 32.4% 5.1% 1.1%
4
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Table 4 Conditions of Regional Centers

Country Regional Center independent Facility|Participation in USPNET|Access to INTELSAT
Cook lIslands X X X X
Fiji X X X X
Kiribati X X Disconected in 1988 -
Nauru X - X HB radio
Niue X - X HB radio
Solomon lIsiands X X X X
Tokelau - - X b
Tonga X X X X
Tuvalu X - X HB radio
Vanuatu X - X b
Western Samoa X - x HB radio
Table 5 Evaluation on the Satellite Tutorials
Do you think satellitc-used tutorial is effective for the advancement of lcarning activities in Pacific island countries?
Yes, definitely  Yes, to some extent Not quite Definitely not Tota!
Fiji i2 15 2 0 29
41.4% 51.7% 6.9% 0.0%
Polynesia 32 i3 7 1 53
60.4% 24.5% 13.2% 1.9%
Micronesia 10 3 4 0 17
58.8% 17.6% 23.5% 0.0%
Melanesia) i3 6 2 0 21
61.9% 48.6% 9.5% 0.0%
The Pacific Rim Countrics 22 6 2 0 30
73.3% 20.0% 6.7% 0.0%
Total 89 43 17 1 150
59.3% 28.7% 11.3% 0.7%
Table 6 Evaluation of Sateliite Tutorials
How helpful were any satellite tutorials you attended?
Cook Is. Fiji Kiribat Niue Nauru Solomor Is. Tonga Tuvalu  Vanuate  W.Samoa Tolal
Very helpful 1 39 2 0 0 8 0 2 0 2 54
3.7% 22.4% 20.0% 0.0% 13.1% 0.0% 14.3% 0.0% 16.7%
Of some help 0 12 3 0 0 6 0 1 0 3 25
0.0% 6.9% 30.0% 0.0% 9.8% 0.0% 7.1% 0.0% 25.0%
Of hardly any help 0 3 1 0 0 0 1 1 0 0 ¢
0.0% 1.7% 10.0% 0.0% 0.0% 16.7% 7.1% 0.0% 0.0%
Did not attend any 26 120 4 0 5 47 5 10 14 7 238
96.3% 69.0% 40.0% 100.0% 77.1% 83 3% 71.4%  100.0% 58 3%
Total 27 174 10 0 5 61 6 14 14 12 323
i
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The Georgia Vocational Education Network:
Training, Econoric, and Technical Implications

Eric N.

Barnhart

Communications Laboratory
Georgia Tech Research Institute
Atlanta, Georgia 30332 USA

Tel:
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404-894-8248

ABSTRACT

The Georgia Tech Communications Laboratory, working through the
Georgia Center for Advanced Telecommunication Technology (GATT)
is pursuing the development of the Georgia Vocational Education

Network (GaVEN).

The proposed network is focused on the goal of

reaching a vital group with new technology and educationgl
resources: the 180,000 students in Georgia's Vocational Training

and Adult Education System.

The long-term vision is to migrate

to SMDS and eventually B-ISDN services, providing network
capacity that can be utilized by not only the education centers,
but businesses, government and other entities.

2. INTRODUCTION

. to catalyze growth in information
intensive industries through
It has been widely recognized that the development of telecommunications
link Dbetween workforce education and infrastructure in the form of
economic development is strong. In "information highways" in all of
recognition of that 1link, a Vocational Georgia;
Education Network is proposed for Georgia
(GaVvEN) . . to focus limited resources on
fulfilling the promise through

This paper discusses the proposed approach
to network development, desired services
and benefits, expected payoff, and the
unique partnership pursuing the project to

industry, university, and government
partnerships and initiatives.

A functional GaVEN will be pursued through

bridge the gap between the growing economy the Georgia Center for Advanced
of metro-Atlanta and the rest of the Telecommunications Technology (GCATT) .
state. Providing connectivity to the GCATT 1is a telecommunications-focused

State's adult education centers will put
unprecedented network capacity within
thirty miles of more than 95 percent of

element of the Georgia Research Alliance.
The Research Alliance fosters cooperation
between the business community, government

Georgia's population. and six Kkey research universities in
Georgia.

Since 1988, enrollment in the state's

technical schools has Jjumped 38 percent. GCATT 1is currently emphasizing many

Many education and economics experts have
questioned whether the state's vocational

programs in basic and applied research,
service programs in distance learning and

schools are up to the task of educating telemedicine, economic development and
workers to compete in the Global public policy issues. Several key
information economy . "Information industry players have expressed interest
education" of rural Georgians is critical: in participating in- the network

outside metro Atlanta, only 1l¢ percent of
the population over age 25 have a college
degree.

development in a university/
government/industry partnership.

The GaVEN initiative seeks to meet 3. ONGOING INITIATIVES
challenges on four fronts:
A key step in the development of the GaVEN
. to capitalize on existing momentum in will be to play off existing initiatives
several Kkey telecommunications and and the existing communications
related information industries; infrastructure for education. For

. to develop (through a leveraging of
technology and educational
infrastructure) a well-trained and
ready workforce;

example, the ongoing Georgia ClassConnect
Distance Learning trial was initiated by
BellSouth, NEC America and Georgia Tech in
1991. The trial is based on two-way video
and audio using DS-1 circuits. Currently
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involved in the trial are four high
schools in metro Atlanta and Columbus, as
well as Georgia Tech, the University of
Georgia, Morris Brown College and Columbus
College.

This trial and others like it provide an
opportunity to utilize "advanced"
telecommunications technology in readying
the workforce of tomorrow with skills that
will be necessary in the information-based
economy. It also provides a stimulus for
the extension of key telecommunications
networks and services to parts of the
state and region that have not been
traditionally served as well as the larger
metropolitan areas.

Another example of combined educational
outreach and infrastructure development
activity in Georgia is the Georgia Tech
Satellite Literacy Project. 1Initiated in
1989 with two remote sites, the program
has grown rapidly and now serves more than
60 sites in Georgia. Programming on the
educational network originates at Georgia
Tech, and offers people with poor reading
and writing skills a chance to improve
tinzir skills. Students have ranged in age
from 17 to 79 years old and hail from all
parts of the state~-this is a program
which truly embraces all of the people of
Georgia. Recent site additions to the
network include Warm Springs in
conjunction with the Roosevelt Institute.
Some other sites include Albany State
College, Georgia Southern University and
Athens Area Tech.

These trials and others utilize a
communications framework consisting of
about 350 satellite communications

terminals, several hundred modems and less
than one hundred CATV connections. Given
that there are over 1700 primary and
secondary schools and more than thirty
adult and vocational educations centers in

Ceorgia, the current communications
capability to support delivery of
educational services is clearly
inadequate.

4. PROPOSED APPROACH

To improve the communications
infrastructure to support delivery of
educational services and preogramming in
Georgia's adult and vocational education
centers, the goal is to 1leverage from
existing distance learning initiatives in
Georgia and the region. This will be done
by defining the information transport
requirements to and from the 32 units of
the state vocational school system.

Additionally, information flows to allow
distance learning and other data transport
applications to be applied in and around
the vocational education centers will be
characterized. This is a key point,
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because the proposed intent for GaVEN is
not only to allow delivery of educational
programming and real-time, two-way
interaction and multicasting. A second
motivation is to put in place transmission
and networking capacity in the state to

spur the development of "information
intensive" businesses which are replacing
traditional low-wage manufacturing

enterprises in many regions of the rural
scuth.

Thus, the goal is not only to provide
educational mechanisms to train and re-
train the workforce in "information-age
skills" wusing an integrated services
network, the goal is also to catalyze
economic development in rural and semi-
rural areas by providing infrastructure to
allow business which require varying
levels of telecommunications connectivity
to locate in these regions.

A few statistics will underscore the need
for this secondary benefit: First, the
median household income in the Atlanta

Metropolitan Statistical in 1990 was
$34,595 (in 1990 dollars). In the rest ot
Georgia, the median income in 1990 was

$21,920. Second, twenty-one counties in
Georgia exceed the state average for the
percentage of the population with a high-
school diploma--71 percent. Ten of the 21
were in metro-Atlanta. Clearly, there are
two Georgias, and there is a real need to
deliver now—-unavailable educational
services to rural Georgia and to spur
economic development there as well.

Once the necessary information flows have
been characterized, needlines and other
connectivity issues will be overlaid on to
a proposed, broadly-based network planning
effort for the State. The State
Department of Administrative Services and
the Public Services Commission, in
cooperation with GCATT, are developing
plans for this effort, which will examine
the networking needs of the state for
administrative functions, the University
System and the State School Superintendent
(K through 12), as well as the Department
of Technical and Adult Education.

The current concept for the State network
to meet all of these needs is an ATM ring
of ten to twelve nodes located primarily
in the larger cities. Radiating from
these major switching centers would be DS~
3 and DS-1 sub-networks carrying traffic
to less populous and lower communications
traffic density areas. The overall goal
for the state network is to migrate
current and future traffic to a new
platform and new transmission technology.

Analysis completed to date is encouraging:
the cost tradeoffs between DS-1 and DS-3
services given current tariffs should
allow cost savings when currently separate
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leased services are bundled in many
locations. Furthermore, when these
services are trunked onto the broadband
ATM ring, additional efficiencies are
expected.

An ambitious goal with target date of the
year 2002 is to allow any classroom in the
state to be connected to any other. While
switching facilities may ultimately
provide this capability cost-effectively,
it is not 1likely that premises equipment
(including workstations, monitors and
cameras allowing two-way videc and
multimedia connection between any two
rooms in the state) will be ~:fordable.
Nonetheless, this goal is pr:sented here
to frame the complexity of ‘the switching
fabric envisioned for Georgia.

If the overall state network technology
migration and the more focused GaVEN is to
be successfully implemented, several
factors must be addressed. First, a
phased approach to implementation must be
utilized because the state cannot absorb
the capital costs of the conversion/

implementation over a short period.
Second, early break-even on lease costs
must be achieved. Otherwise, the

recurring costs in bringing up the new
network in phases will cripple the effort
financially.

Third, a migration path to ATM/SONET
allowing the offering of broadband
services must be accommodated. Without
broadband services, the "new" network

would simply be a recasting of existing
capability. Fourth, centralized network
management must be accommodated. Without
it, efficiencies in combining the many
state network users on a single broadband

transport infrastructure may never be
realized. Finally, the network must
accommodate new users and services,

including potential use by third parties
not affiliated with the state such as new
information-based industries.

5. EXPECTED PAYOFF

The number of service jobs surpassed the
number of manufacturing jobs in the United
States in 1988. In the South,
displacement of 1low-wage manufacturing
workers is especially acute because of the
heavy concentration of these jobs in the
region. Technology advances in
telecommunications can "soften the impact"
of this transition.

Not only will the implementation of GaVEN
facilitate growth in service and
information-intensive industries, we must
also strive to retain and create new
manufacturing Jjobs which will also be
driven by telecommunications technology in
supplier/manufacturer/vendor/consuner
networks.

A bonus benefit of a focus on development
of an information infrastructure for
regional use and economic development is
that the technologies and techniques
applied here are also extendable to almost
any region of the Globe. This provides an
unprecedented opportunity for industry in
the region to benefit from direct
improvements in regional information
infrastructure, but also from connections
with the global infrastructure and from
the business base derived from
infrastructure development elsewhere.

These benefits are in addition to the
direct yet difficult-to-measure benefits

of making educational services more widely
available.

6. ELEMENTS OF THE PARTNERSHIP

GCATT, the State Department of
Administrative Services and the
telecommunications, CATV, and media

industries form the partnership that can
make GaVEN a reality. Atlanta and Georgia
have great momentum in key
telecommunications and related information
industries which will contribute greatly
to fulfilling this promise. BellSouth,
with its headquarters in Atlanta and its
focus on the Southeast region, is
hlstorlcally the most 51gn1f1cant factor
in the development of the region as a
telecommunications hub.

Additionally, the Atlanta region enjoys a
position as a key network center for
broadband corporate networks for
multinational companies. A key factor in
the development of this capability is the
city's stature as an international fiber
hub, with more than 29 separate fiber
paths in and out of the city versus, for

example, less than a third that number for
New York.

Also key to the Georgia region's

1eadersh1p in moving toward an integrated
information infrastructure are high-
profile information service, programming,
and content origination organizations such

as Atlanta-based Turner Broadcasting
System and Cox Enterprises,

7. SUMMARY

The Georgia Center for Advanced
Telecommunication Technology (GCATT), in
partnershlp with the Georgia state
agencles and industry in the region, is

pursuing the development of the Georgia
Vocational Education Network (GaVEN).

The proposed network is focused on the
goal of reaching a vital group with new
technology and educational resources: the
180,000 students in Georgia's Vocational
Training and Adult Education System. The
long-term vision is to migrate to SMDS and
eventually B-ISDN services, providing
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network capacity that can be utilized by
not only the education centers, but
businesses, government and other entities.

This paper has reviewed ongoing
initiatives in the application of
telecommunications technology to education
in the state, and demonstrated the need
for the network as a catalyst for
educational enhancement and economic
development, particularly in rural
Georgia. The proposed approach to
development of the network has been
reviewed, as have the expected direct and
indirect payoffs of implementation, and
the elements of the partnership pursuing
the network.

In addition to this initiative, GCATT is
currently emphasizing many programs in
basic and applied research, service
programns in distance learning and
telemedicine, economic development and
public policy issues.
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First Steps in Multimedia Telecommunications:
Using ISDN for Educational Delivery

Linda Harasim
Dept. of Communication, Simon Fraser University
Burnaby, B.C., Canada

1. Abstract:

This paper analyzes the ISDN Distance Learning Trial held in Vancouver, BC, Canada,

which delivered high school credit courses to aduit learners.

Data collected through

interviews, observation. and video analysis are presented and analyzed to assess whether
the ISDN project fulfilied its goal of promoting educationai interactivity (i.e., collaborative
learning, active student parficipation) and of enhancing student accessibility (geographic as
well as technical), as well as to assess the relative benefits and overall utility of using such a
system for distance instruction in adult learning centers.

2. Introduction and Background:

The use of computer-mediated communication
systems for educational delivery is having a major
effect in expanding educational delivery and
enhancing the quality of educational interaction,
especially with regard to encouraging active learner
participation and collaborative learning (Harasim,
1990; Harasim et al, 1993; Hiltz, 1993; Mason &
Kaye, 1989). Most online educational activities to
date use electronic mail or computer conferencing:
asynchronous, text-based message systems. The
introduction to North America of ISDN (integrated
Services Digital Network) communications
technology enables the creation and use of
multimedia educational environments, made feasible
with ISDN's increased transmission speeds for voice,
image, and data signais.

The Electronic Classroom:

The project created an “electronic” or “online
classroom” in Vancouver, Canada, by linking four
Aduit Learning Centers using an ISDN network and
four interactive multimedia workstations (MDLWs),
one at each center, to enable image, audio, and data
conferencing. Each workstation included a
microcomputer, microphone, preamp, speakers,
writing tablet, and ligiit pen. The project used BC
Tel's ISDN technology and the MDLWSs, which
offered image, audio and data conferencing to the
students and teachers, were developed by MPR
Teltech, a research and development subsidiary of
BC Tel. The students and teacher could talk to one
another using the microphone and to input, share
and alter images using the screen, scanner, light
pen, mouse and/or keyboard.

The multimedia workstation provided a many-to-
many synchronous communication environment, a
space that could be employed to support
collaboration and interaction that simulates and
possibly enhances a conventional classroom. There
were many new challenges to mediated educational
collaboration, such as the need to reformulate the
curriculum design and teaching methods used,
training teachers and students, and determining the
viability and suitability of ISDN technologies for such
tasks.
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Timeline:

The project covered two phases: Phase 1 (February
to June, 1992 and Phase 2: October, 1992 to
January, 1993). Two courses, Introduction to Math
11 and Western Civilization 12, were offered to
students enrolled in the oniine program. Math 11
was dropped shortly after implementation in the 1st
Pnase, due to technical problems and the lack of
computer tools appropriate to this subject., but
reintroduced in Phase 2, when changes such as the
introduction of a light penn were implemented. in
Phase 2 both courses are being offered.

Characteristics of the Users:

Students ranged in age from 18 to 25 years of age,
returning to complete their high schoo! program.
Approximately 20% of all the students in the project
were immigrants to Canada and spoke English as a
second language. Besides the ISDN course,
students also registered in one or two traditiona!l
classroom courses. Few had previous computer
experience. Students were all given instruction in the
use of the equipment.

The two teachers involved in the project were
experienced adult educators who had taught their
subjects in the adult learning centers in past, using
traditional face-to-face approaches. Neither teacher
had ever used a computer for communication or as a
primary educational tool for teaching and learning
and one had never before used a computer at all. An
MPR technician was present throughout the class
sessions to provide technical support. Teachers also
received training in the use of the new computer
technology. Some training in curricular design issues
and approaches for new media was provided.

Description of Activities:

The ISDN classroom consisted of four sites. One,
referred to here as the local site or center 1, included
the teacher and several students in a regular
classroom; at the three remote sites (centers 2-4), the
students had ISDN access to the teacher and to the
other sites. At the local site, students sat in groups of
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2-3 to a table while the teacher, monitor and
microphone were located at the front of the room.
There were about 4 empty rows of seats
(approximately 30’} between the monitor and the
back tables where the students sat. The teacher
spent most of her time directly in front of the monitor.
At the remote sites, the students also sat at a
significant distance from the equipment. The monitor
was about 10’ away and the microphone was about
4’ away from the students. The computer monitor
and eguipment were about 15’ from students.

The teacher, located at center 1, presented lectures
and interacted with students at the remote sites using
audio conferencing and image conferencing to show
images that had been scanned and distributed
among all four sites prior to class. Students at the
local site had access to all the conferencing
equipment. Students in the remote sites used the
audio channel to communicate with the teacher and
peers at other sites, and had access to other input
devices suchas the light pen, keyboard, and mouse.

Technical problems beset course delivery throughout
Phases 1 and 2 such as problems with the
functioning of the ISDN line and the MDLW, the fact
that the high quality audio linkup was not available,
and a host of other computer related difficuities. At
various points, the project team considered removing
the technology and reverting the course to a
traditional face-to-face format but did not do so
because both the teacher and the students
requested to continue with the ISDN mode of
delivery.

3. Research Methodology:

Data were collected using interviews, observation,
and analysis of video records. The interview data
was generated at the conclusion of the Western
Civilization class in Phase 1. There were 16 student
respondents and 2 teacher respondents. This data is
presented in section 4. User Perspectives.

Video tape recordings were made of the Western
Civilization class in Phase 2, over three different
days. Class proceedings were videotaped from two
locations [one in which the teacher and 25 students
are located and a remote center with 6 students].
Segments of 30 minutes (15 min. from the local
center and 15 from the remote center) were selected
and analyzed for their representative value. In
addition video outputs of the computer activities were
recorded and analyzed. Thus, 120 minutes of activity
were studied. The tapes were analyzed according to
the nature of teacher activity, the nature of student
interaction, and the nature of the user-technology
interaction. Video analysis is presented in section 5.
Usage Interaction Patterns.

4. User Perspectives:
4.1 Student Perspectives:

Phase 1 students were interviewed regarding three
main issues of ISDN delivered classes: stability and
effectiveness of the network; the degree of student
interaction and class participation; and other course
issues. Sixteen students {who had all completed the
course] responded (see Table 1). It should be noted
that these comments came from those who were able
to successfully complete the course under difficuit
conditions and that they tended to be highly
motivated and committed to making the project work.
Overall, student evaluation was favorable, and most
said that the ISDN course was as good as or better
than other (face-to-face) courses that they had taken
at the learning centers.

Course Completion Rates:

Phase 1 of the project had a somewhat higher
dropout rate than previous (traditional) offerings of
this course and course completion rates should be
tracked over subsequent offerings of ISDN courses
to have a higher sample size.

Table 1. Student Evaluation of the Western Civilization Course Compared

with Other Traditional Courses ( N)

Worse | Same | Better
a) student interaction 3 5 8
b) student participation 2 11 3
C) your participation 2 8 6
d) access to teacher 3 7 6
e) lectures 3 9 4
f) assignments 3 9 4
g) group work 3 6 7
h) student presentations 6 10
i) your enjoyment of the course 2 1 13
j) course as a whole 2 10 4
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4.2 Teacher Perspectives

Two teachers were interviewed: the Math 11 teacher
and the Western Civilization ccurse teacher. Their
comments on impact on teaching time and the impact
on student interaction and participation are shown
below.

Impact on Preparation Time:

Both teachers noted that teaching by ISDN required
significantly more preparation time, especially the
first time that a course is offered online. Initially, the
process of seiting up and scanning in a slide took
about 30 minutes per siide. Given that each class
might require up to 20 or 30 slides, this was a time
consuming process. By the end cf the term, the
scanning process required 15-20 minutes per slide.

The teachers noted, however, that subsequent
ofterings ot the same course significantly reduced
the preparation times, since the slides were already
stored in the computers. Additionally, experience
with the svstem increased the teacher's level of
comfort and confidence in using the new
technologies.

Teacher Views of Student Participation Online:

In rating the level of class interaction and
participation online, teacher views differed according
to the course. As can be seen in Table 2, the
Western Civilization teacher consistently rated
student interaction as good or excellent. In sharp
contrast, the Math teacher consistently rated student
interaction and participation as poor or terrible,
especially at the remote sites. Moreover, their
assessment cof the MDLW and ISDN delivery differed.

Technological Fit with Course Content:

A major issue was that of the fit between the delivery
media and the course content. This has less to do
with ISDN than with the ability of the available
computer tools to support the curriculum. Western
Civilization is a course that is largely image-oriented,
involving architectural diagrams, pictures, photos,
etc. Mathematics requires tools that enable
presenting mathematical symbols and easy drawing
and modification of formulas, etc. The MDLW image
conferencing system facilitated the former but tools
such as the keyboard, mouse or graphics tablet were
found to be very clumsy for the fine drawing and
writing that Math requires. Subsequently, a light pen
was introduced to facilitate these processes online.

Table 2. Teacher Evaluation of Learning Center Network (on a scale of 5,

where 1 is terrible and 5 is great)

E
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Introduction to | Western
Matn 11 Civilization

TSN - Netwatk: 3

a) technical performance 3 4

b) audio quality 3 4

¢) video quality 3 5

d) ease-of-use 2 5

e) set-up of workstation 2 4
4 5
2 4

5

b) amount of student participation at remote 1 4

online

c) quality of student participation at center 1 2 5

d) quality of student participation at remote 2 4

centers

) amount of student interaction between centers 2 4

f) quality of student interaction between centers 2 4

g) amount of teacher-student interaction at center 3 5

3

T) amount of teacher-student interaction at 2 4

remote centers

i) quality of teacher-student interaction at center 2 5

1

i) quality of teacher-student interaction at remote 2 4

centers

k) effectiveness of ISDN in creating a classroom 2 4

environment i i

1) configuration of the electronic classroom (i.e.

number of sites, number of students at each site, 3 4

total number of students)
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Copyright

An critical issue with multimedia telecommunications,
even in educational applications, is copyright. While
the technologies enable scanning and transmission
of high quality images, the teacher is limited by
copyright legislation. Scanning and transmitting
photos from journals, magazines, or even textbooks
is not permitted without permission of the publisher.
This requires significant preparation time and effort.
Teachers in the project found it difficult to obtain the
required permissions and thus sought public domain
images and also created their own for use in the
ISDN classroom.

5. Usage Patterns: impacts on Interaction

While reports from both the teacher and the students
indicated that the ISDN electronic classroom
tfacilitated higher levels of student participation and
interaction, the use of video analysis allowed a finer
examination of the nature of interaction online. Data
on usage patterns and interaction in Phase 2 were
examined from three perspectives: role of the
teacher; role of the students; and user-technology
interaction.

5.1 Nature of Teacher interaction:

Video analysis indicates that the majority of class
time was teacher-centered: of the segments
analyzed over three days, the teacher devoted 51%
of the total class time to lecture-type presentation of
course material. Verbal interaction with students
accounted for 31% and instructor silence, while
waiting for an answer or waiting while students
completed tasks, took up 18% of the total time (13%
in waiting and silence and 5% in work time) (see
Table 3).

Table 3 Breakdown of Class Time

S51%

M verbal H Silence

interaction

[ Lecture
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The content of the verbal exchange between teacher
and students is presented in Table 4:

Table 4: Nature of the Class Interaction

60 T
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SHencelWaiting
Teacher Toking
Asking Questions
Students Talking
Technicallssues
Worktime

Inclass Discussion

About 5% of the class interaction time was spent on
issues related to using the technology, such as
getting the system ready or dealing with problems
with the audio links (i.e., “Can you maximize that
picture?” or “Stand closer to the microphone, we can
hardly hear youl”). The teacher also frequently
repeated comments made by students either in the
local or one of the remote sites, to ensure that
everyone could hear the comment.).




5.2 Nature of Student Interaction:

Student interactions with the teacher or with peers
comprised 7% of the total class time, either in asking
or answering questions, making comments [on or off
topic] or interjecting in the discussion. The nature of
interactions between students and the teacher are
shown in Table 5.

Table 5: Student to Teacher Verbal Interactions
(at 2 centers)
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During the lectures, there was no incidence of
student to student discussion at the local site.
However, students at the remote sites did engage in
discussion (approximately 3% of the total class time}),
some of which was off topic and related to joking, etc.
(see Table 6).
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Table 6: Total Student to Student Verbal

Interaction

25

20 1

15 -

10 +

#* of Occurrences

Each Other

Talking Seme
Time as Teacher
Talking with
Laughing
amongst selves
Talk to Students
ot Other Centers

5.3 Nature of User-Technology Interaction:

Prior to delivering the class, the teacher would scan
up to 20 or more images (black and white, and in
color) for each class. During the class, these images
and the audio conferencing were the primary
communicative tools used. The light pen was used
only by the teacher, and was employed for drawing
simple pictures, annotating an image, pointing, and
highlighting to enhance the lecture presentation.
The teacher essentially used the MDLW as a visual
aid to display notes and illustrations that provided a
common focus linking students at the four centers.
Students at the remote sites did not use the audio
nor any other tool to communicate with other
centers, but only communicated verbally with the
teacher. Table 7 shows tool usage by the teacher
and students.

s 4t o ¥




Q

ERIC

Aruitoxt provided by Eic:

Table 7: User-Technology Interaction In Class
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The audio link between students at remote sites and
the teacher is the most frequently used technological
tool, followed by the image conferencing which was
used primarily as a visual aid rather than as a
facilitator of interactive learning.

6. Conclusions and Lessons for the
Future:

Despite numerous and sometimes debilitating
technical problems that confronted students and
teachers, both teachers and learners reported
significant satisfaction with the technology and said
that they would use it again if they had the
opportunity. The quality of the ISDN-mediated class
interactions and of the learning outcomes were rated
as at least equal to that achieved in traditional face-
to-face formats. Nonetheless, analysis of video
outputs indicate that nature of the educational
interaction was primarily lecture-based, with the
ISDN and MDLW technologies used for audio
presentation and visual aids. Student interaction
was not enhanced by the technology, largely due to
the nature of the curriculum design employed.
Furthermore, the ISDN technology was not utilized to
its capacity by this educational approach.

Critical success factors were: the leadership and
organizational skills of the teacher; the design of the
curriculum and the instructional methods developed
and used for this project; student motivation; and
adequate performance on the part of the technology.
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The following iessons on the implementation of ISDN
multimedia telecommunications for distance
education applications can be drawn:

1. Ensure stable technology and ensure that the
techneclogy is appropriate to supporting the
requisite tasks. Frequent technical problems can
negatively impact upon the teacher's motivation to
experiment with the course design, so that traditional
teaching approaches may dominate, and on the
quality of iearning, the enthusiasm and concentration
of the students. The media tools should fit with the
course curriculum.

2. Provide adequate training to students and to
teachers. User training should be provided to
ensure comfort and confidence with all aspects of the
equipment. Teachers also require a significant
amount of training in curricular design for online,
multimedia environments.

3. Curricular design should be more student-
centered. Active and collaborative learning styles
are proven to be educationally effective and are
especially important in online environments to
encourage student interest at remote sites, where
there is no teacher present to encourage and monitor
activity.  Teachers should encourage student
activities electronically through questions, student-
centered assignments, and group projects, both
within a site and between sites. Moreover, teachers
should encourage or even require students to use
the various media tools available.

4. New technologles provide new educational
opportunities but also require new designs,
approaches, and mindsets. This is not only true for
teachers but also for students. The traditional
student mindset to ‘sit at the bark of the classroom’
and to avoid participation should be recognized and
overcome by curricular designs that encourage
student activity, rewards (grades for participation),
and providing good access to the tools.

5. Provide a student-computer configuration
conducive to encouraging active student
involvement. Provide a computer configuration that

enables individual or small group access to each
tool.

6. Include asynchranous networking, such as
email or computer conferencing, to increase the
opportunities for student participation at times
and locations other than a place and time-dependent
class format. These could be used in adjunct mode,
to increase discussion time, for electronic office
hours, or even to deliver parts or all of an online
course to homes, offices, and educational sites
outside regular class hours.

7. Ensure an appropriate and comfortable setting
for the electronic classroom, which provides a
quiet and private space away from distractions and
external noise and enables access after class time.




8. Recognize that an electronic ciassroom has
new costs and requirements for implementation,
support, and maintenance. Teachers need to
spend considerably more time initially, in setting up
an online class environment. Purchasing and
maintaining computer equipment is costlier and more
complex than traditional educational media like
blackboards.

9. Other factors such as copyright laws need to
also be recognized and planned for in setting up the
electronic classroom.

Endnotes:

Tables 1-2 are adapted from D. Black and L.
Harasim, (1992), The ISDN Distance Learning Trial:
Evaluation of Phase 1. Open Learning Agency
Report, Burnaby, B.C., Canada.
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NTT's Four-Year ISDN Experience and the Future of Japan's Market

Koichi

I.

Nobukuni

and Fumihisa Bamba
Nippon Telegraph and Telephone Corporation (NTT)
Tokyo, lapan

ABSTRACT

NTT's version of ISDN service (called INS-Ne:) has been steadily growing since its

inauguration in April 1988.

As of January 1993, the service enters its fifth year.

With the number of contracted lines now exceeding 150,000, INS-Net is expected
to move from the introductory phase to the take-off phase.

This paper discusses NTT's four-year experience in developing ISDN service and
the issues presently facing NTT, as well as efforts to expand the market through

providing new service offerings.

2. NTT'S FOUR-YEAR EXPERIENCE
2.1 RAPIDLY GROWING SALES

The recent growth in the sales has been remarkable,
with the number of subscriber lines as of the end of
September 1992 for INS-Net 64 amounting to 116,208,
and those for INS-Net 1500 amounting to 2,40S.
Accordingly, a total of 140,258 lines are being used
for INS-Net service overall by more than 10,000
customers. (In calculating the total figure, a factor
ten times the number of lines for INS-Net 64 was
applied to INS-Net 1500.) (See Figure 1))

Increase in INS-Net Subscriber Lines
End of Sep. 140,258

160.000 —- -- 6208

X INS-Net64 116.208
140.000 INS-Net1500 2405
120,000 == = =rmmmsssom oS oss m o memms s c s

100,000 — ————— ——————nt o = e
|
80.000 - -——=-  -= - .
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Figure 1

About
using

34 percent of INS-Net 64 subscribers are also
the packet mode (INS-P).

Forecasts indicate the continuation of stecady growth
in sales for the future, with the total number of
lines for INS-Net service expected to reach 200,000
in the spring of 1993. Moreover, INS-Net service
will be available in almost all urban areas of Japan,
or about 2,400 municipalities.

(Note)

INS-Net 64 (basic-rate interface): Provides two 64-
kbps information-bearing channels and one 16-
kbps signaling channel.

INS-Net
Provides
channels

1500 (primary-rate interface):
twenty-three  64-kbps information-bearing
and one 64-kbps signaling channel.

It is possible to use twenty-four 64-kbps
information-bearing channels (in this case, the
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signaling channel for other INS-Net 64 or INS-Net
1500 lines can be shared).

In INS-Net 1500 service, other options include high-
speed communications service at 384 kbps by
combining six 64- kbps channels, or at 1.5 Mbps by
combining 24 channels.

2.2 RECENT TRENDS IN APPLICATIONS

According to the breakdown of the recent ISDN
applications in Figure 2, the data transmission
accounts for about three-fourths of overall INS-Net
64 applications. In the data transmission category,
moreover, POS applications have been increasing.
In particular, the introduction of INS-Net 64 to all
Seven-Eleven sales outlets in Japan has served not
only as the lcading case in the distribution industry,
but also in all industries introducing POS systems.
Specifically, the introduction of INS-Net 64 has becn
rapidly procceding in supermarkets, the food
service industry, gas stations, elc.

ISDN Applications
INS Net 64

INS Net 1500
Others
Vioso (3 3%) CPE Devecoment
Voce (2 4%;7 (1 0%,
Data Fiie Transter

" o%) .

PBX

(53 $%)
e

s (7 7%)

Voe: ..

(3 3%)

G4 Far

Bacx Up «
i 3%y

Da:a Fie T-anster
121 6%

Figure 2

In the past, the emphasis in introducing INS-Net
service focused mainly on reducing costs, such as
monthly charges and call charges. Recent trends in
applying INS-Net to POS systems, however, indicate
that INS-Net is becoming an essential tool 10
formulate management and marketing strategics, as
INS-Net makes fresh information available through
an cxtf:nsivcly sprecading network.  For industrics
.slruggllng. with cach other to capture customer
interest, it is cssential to understand consumer
trends on a timely basis. Because of this. the role
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INS-Net is expected to play in these endeavors wi'l
become increasingly more important.

Another reason for the increased INS-Net
applications in data transmission is that the
combined usage of INS-P and circuit-switching mode
has become readily available. One of the features of
INS-P service is that charges are determined by the
volume of packets transmitted, and there is no
relationship between terminal-computer
connection time and call charges. Because of this
characteristic, INS-P is being extensively used in
interactive computer processing work, such as
inventory retrieval, ticket issuing work, order
issuing and receiving work, etc. For transmission of
a large volume of data from headquarters to each
outlet, moreover, a digital communications mode is
now available. Accordingly, the application of INS-
Net service in multi-media formats is coming in for
increased usage.

While the circuit concentration effect is considered
the major advantage of INS-Net 1500 for users,
digital PBX accounts for about two-thirds of all INS-
Net 1500 applications. This increase in digital PBX
applications has been realized through the full
efforts recently started by manufacturers to make
available a full line of digital PBX equipment. These
latest PBXs make it possible to access both office
lines and extensions through the I-interface, which
means that G4 facsimile transmissions and FD
transfers can be conveniently carried out through
extensions.

Moreover, increased customer convenience
stemming from CODEC standardization and reduced
pricing is facilitating the introduction of video
teleconferencing systems.

2.3 PROGRESS IN GLOBAL ISDN

Corresponding to the tri-polar trends in the world
economy centered around the US, Europe, and Japan,
three different approaches have been taken
concerning 1SDN as well -- mainly by AT&T and the
seven regional holding companies (RHCs) in the uUSs;
British Telecom (BT), France Telecom (FT) and
Deutsche Bundespost Telecom (DBPT) in Europe; and
similar efforts in Japan.

In the US, a shift was made in November 1992 from
area-designated (ISDN Island) service to
standardized nationwide service under the name of
"National 1SDN-1."

In pace with EC unification, plans in Europe call for
the integration of the telecommunications markets,
and especially for positive approaches for the ISDN
unification.

Among these world trends, Japanese companies are
also positively dealing with the construction of
global ISDN networks. NTT is also encouraging
international connections together with overseas
carriers. (See Figure 3.)
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Global ISDN

Netnarisnds

Singapar

O 1208y

Australla  (1/%8-)

Figure 3

2.4  OVERVIEW OF ISDN DEVELOPMENT IN JAPAN

As stated previously, Japan's ISDN service is
emerging from the introductory period and

entering the take-off period. However, the road to
this stage was not easy.

As shown in Figure 1, it took about a year before
ISDN subscriber lines started to increase after
service start-up.

While manufacturers singled out limited service
areas as the reason for slow equipment sales, NTT (as
a carrier) claimed that the unpopularity among
Ousers despite inexpensive ISDN charges was due to
high equipment prices. Most importantly, potential
users held the view that there were no advantages
in introducing ISDN service at this stage because of
high equipment prices and limited service areas --
both of which naturally limited 1SDN usage.

All concerned, i.e., carriers, equipment
manufacturers and users, were conscious of the
need to break the vicious circle among the three
parties indicated in Figure 4 for 1SDN development to
move forward. However, each party looked to the
others to take the initial lead.

Vicious Circle

Restricted
> Service Area
Carrier
\'4
Limited High
Number of Users CPE price
Us,e\vs Manutacturers
Figure 4
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The resolution of this issue was triggered by NTT,
which decided to alter its original service area
extension plans after studying the provision of ISDN
service to a specific user. This case involved

providing ISDN service to about 4,500 outlets of a
convenience store chain.

The original service area extension plan first called
for service start-up in Tokyo, Nagoya, and Osaka.
This coverage was to be expanded to include cities
with over 500,000 population at the next stage, then
prefectural seats and equivalent cities, followed by
cities with over 30,000 population. However, this
original plan could not meet the needs of this
particular customer in terms of the pace of
cxpansion. Because this approach could not keep up
with the system construction planned by this user, it
was consequently impossible to apply ISDN to the
system construction -- effectively meaning that this
user would not be able to construct a new system.

The area extension policy NTT first adopted required
the start of ISDN service from areas that could
produce greater profits at smaller risks. As NTT
realized that user needs could not be met under this
approach, the policy was completely changed in
April 1990 to expand service areas in a single stroke
by meeting every demand in as many cases as
possible.

As a result, service areas were expanded to provide
coverage to almost all cities with over 30,000
population. (See Figure 6.) This has accordingly led
to success in breaking the vicious circle shown in
Figure 4.

INS-Net Service Area

Service areas a3 of
Mar 1992

2.049 Rk

Figure 6

2.5  FUTURE CHALLENGES

Recently, the revised service area extension policy
has brought about some problems of major concern.
One is the need to meet demands such as only one
line in a rural area even if a huge amount of
investment is required. Due to the recent economic
slowdown and a decline in the NTT's financial
situation stemming from an intense competition
with new common carriers (NCCs), the company is
facing greater difficulties in following this revised
extension plan on an "as is" basis.

As a result, a policy emphasizing marketing
activities in existing service areas was adopted in
1992. This policy enabled the efficient sales and
effective facility investment.

The other issue involves the fact that ISDN can no
longer be considered an NTT monopoly. In the
increasingly competitive environment involving
NCCs, NTT has no choice but to take a more stringent
approach in examining revenues and expenses,
including every effort to maximize revenues in
current negotiations with NCCs concerning
interconnection conditions.

Handling these issues {rom the standpoint of short-
term revenues and expenses. however, will distort
the proper approach that NTT should take in the
future. Accordingly, it is necessary to take into
account the fact that ISDN will usher users into a
new communications world, creating a new market
for manufacturers of communications equipment
and generating a new revenue source for
telecommunications carriers.

3, FUTURE OF JAPAN'S MARKET

3.1 CUSTOMER EQUIPMENT FOR INS-NET SERVICE

NTT has promoted ISDN standardization activities by
participating in relevant CCITT and *TTC committeecs,
and has developed supplementary services
conforming to CCITT and the Telecommunications
Technology Committee (TTC) standards. Moreover, in
order to facilitate the usage of supplementary
services among customer cquipment developed by
different manufacturers, NTT has carried out
interconnection experiments jointly with promotion
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conference of Harmonization of advanced
Telecommunications Systems (**HATS Conference).

*The telecommunications Technology comittee was
founded in October 1985 by various Japanese
corporations active in tclecommunications-related
markets. Its main role is to coordinate activities
aimed at cstablishing standards for domestic
telecommunications netwarks.

**Interconnectivity of 1SDN products is being
promoted in Japan in cooperation with
telecommunication operators and manufactures
companies, under the HATS conference. which is
held in the Ministry of Posts and
Telecommunications.

In an effort to enable INS-Net applications for not
only new services particular to ISDN, but also new
analog services as well as existing supplementary
services offered via the analog network, NTT took a
positive approach in introducing various services.
(See Figure 7.)

Supplementary Services

7 N

Q Calling linc identification
QO Sub addressing
O Advice of charge

O Terminal porubility
QO Call waiting

QO Tivee party

QO Call deflection

O Call wansfer

Q Direcr.dialling- in

(from Apr. 1938}

from Aug. 1989)

QO User to-user sigmalling

L ! {from Sep, 1990) }—/

O Closed User Group

N { (from Oct 1992) l‘-‘

EXISTING TELEPHONE SERVICES

-
Toll-free to dialler {free dial) W

Voice conferencing

Credit calls

Line hunting

incoming/Outgoing call bowing  gtc.

Figure 7

One index in mecasuring success in devcloping new
applications relates to the extent of customer
equipment available to recalize such services.
index is highlighted in Figure 8, which shows
diffcrences between data for December 1988 (just
after INS- Net service was inaugurated) and
December 1991 for customer equipment in the
facsimile, data transmission, video and voice
categories.

This

ISDN Terminals in Japan

T As of the end ot Decernber 1989 As of the end May 1992
Yerdocs | Yaricly [Price Range mhaviand 1enl] Vendors. Variely [Price Range troviang ren]
Terminat Adapler 8 29 80~ 400 26 122 80~ 3.000
G4 Facsimile 1 16 1,680~ 3.800 13 43 a0~ 3.000
Vudeophone 6 [ 2,500~ 6.000 5 7 950~ 7.500
Videoconforency
Systom ™ tt | 5 | 10000~32000 | 14 | 32 | 5000~20.000
ISON tnlortace
Boad 3 3 300~ 500 30 40 100~ 960
FD Transmusson -
System - 4 ? 300~ 970
Osgutal PBX Depending on Deperddng on
e 9 16 |systom Contigwaton | 18 37 | system Contmuravon
Total 27 85 61 288

Figure 8 NTT (O
Trends in the development of customer equipment
indicate a growth of about 3.5 times in terms of the
number of participating manufacturers, and 3.7
times in terms of the number of products - -
indicating that small to large manufacturers are
entering this market at a very rapid pace.

From a pricing standpoint as well, the range is
moving lower, with substantial price reductions of
about 40 percent for video phones and 60 percent
for G4 facsimile machines.

Application formats can be broadly classified into
data transmission, facsimile, video and voice.

Data transmission applications are increasing
mainly in formats that take advantage of the high-
speed capabilities of INS-Net. Major applications
include POS data transmissions, PC communications,
and inter-LAN connections.

Significant progress has been made in the spread of
G4 facsimile machines that are capable of both
higher resolution and higher speed transmission
than available by G3 facsimile machines.
Application examples include document
transmission at administrative agencies and
transmission of drawings in the printing and
construction industries.  Accordingly, G4 facsimile
transmissions have gained an extensive public
acceptance.

Video communications include still pictures applied
to printing and medical fields, and moving pictures
applied to remote monitoring and video
teleconferencing. However, the usage frequency
for video communications is still low, and price
reductions in customer equipment is the key to the
popularization of these applications.

For voice communications, customer equipment
capable of transmissions up to 7-KHz or 15-KHz
bands is starting to appear. With this new
cquipment, applications are being promoted in the
fields of radio relay broadcasting and music
broadcasting.

Starting in 1989, NTT has been successively carrying
out end-to- end connection tests with various
countrics in thec world to realize global 1SDN service.
So far, basic connections arc possible with 15
nations, including the US, the UK, France, and
Germany.
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3.2 MEASURES FOR INS-NET DEVELOPMENT

3.2.1 NEW SUPPLEMENTARY SERVICES AND
SERVICES COMPATIBLE WITH PSTN

As stated earlier, NTT is providing service in
conformity with CCITT and TTC standards. In October
1992, NTT started CUG service via circuit-mode under
the name of "Group Security Service.”

(Figure 9)
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Figure 9

This service was developed with the aim of
providing security for the public network, and
prevents errors in call origination by users as well
as intrusion by hackers. Sales targets include users
who specifically request communications security
similar to that available with leased circuits. This
includes public agencies, such as city offices which
issue copies of family registers, etc., via G4 facsimile
and other users wanting such security protections
as preventing the tapping of data transmissions.

Plans call for the start of "free-phone" service by
circuit-mode 64kbps unrestricted in the spring of
1993.  Sales targets include translation companies
which want to link individual translators working at
home via G4 facsimile, and nonlife insurance

companies using still pictures in transmitting
damage and claim reports.

Taking various trends in CCITT and TTC
standardization into consideration, the start of such
supplementary services as reverse charging (REV),
Support of Praivate Numbering Plan(SPNP) is
planned in the future.

Supplementary Services
(—’ Future Imp ation under develop t —

Support of Privale Numbering Plan (SPNP)

Reverse Charging (REV)
Call Forwarding Busy (CFB)
Call Forwarding No Reply (CFNR)

Call Forwarding Unconditional (CFU)

Figure 10
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3.2.2 NEW APPLICATIONS

An example of household applications in the data
transmission category involves the usage of a "ISDN
TELEASSIST" terminal. The Teleassist communicates
with a data center via the D-channel packet mode by
means of IC memory card for communications with a
data center, and is expected to be used in such
applications as home banking and home security
transactions.  Moreover, it is equipped with terminal
adopter functions to permit the connection of two
analog terminals.

ISDN multifunction terminal enables the customer to
communicae with offices and to transfer data or
graphics from outside locations. This terminal can
be applied for the demand of data transmission, and
is equipped with a "hand-drawn fax" function, a
function to transfer images taken by memory-card
camera to the called party's memory card, as well as
outside ports for connections to other ISDN

terminals (e.g. G4 facsimile machines). If this ISDN
multifunction terminal is installed at high-traffic
sites such as hotels, coffee shops and convenience
stores, it can efficiently support various business
and social activities by enabling people to transmit
and receive information without returning to their
offices or home.

personal computer

ISON multifunction terminal

]

7\

IC card

INS-NET

G4/G3 FAX terminzl

monitor TV

—

tele-photograph
terminal

band-heid termanal

Figure 11

3.2.3 GLOBALISDN

In November 1992, NTT participated in the ISDN
demonstration called "TRIP '92" organized jointly by
major US telecommunications carriers in which
connections were made through the "National ISDN-
1" interface.  This demonstration confirmed that
end-to-end communications is possible through NTT,
KDD (Japan's international carrier), AT&T and
RBOCs. The applications that were successfully
demonstrated at this time included video
teleconferencing, G4 facsimile transmissions, and
inter-LAN connections. The volume of international
corimunications traffic between Japan and the US is
high, and the US is Japan's biggest international
communications partner.  This occasion confirming
end-to-end communications between the US and
Japan is expected to lead to a rapid increase in ISDN
communications as well.
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ISDN COMPRESS VIDEO
THE LOGICAL NEXT STEP

John F. Archdeacon
General Service Administration

San Francisco,

Califl.

Integrated Services Digital Network (ISDN) proves to be

ideal for video conferencing.

With over hundreds of Federal

offices scattered throughout the nation, GSA has established

a video network to meet this challenge.
GSA primarily wuses video

Like most users,

conferences to 1link widely

scattered 1locations for business meetings that otherwise
might not be held at all because of the expense of air fare

and accommodations.

No one argues that video will supplant
in-the-flesh discussion. Instead, the
technology is billed as a supplement to
travel, a way to boost productivity and
add a more personal dimension to
ordinary conference calls. There are
times when you need to meet face to face
to digcuss complicated issues but don't
want to take all the time to get there.
This was exemplified during one video
conference between a product safety
agency and their headquarters
concerning a toy that could ignite
paper. Trying to explain this by a
telephone conference would not have the
impact as actually seeing it
demonstrated.

General Service Administration conducted
extensive tests to evaluate dial-up and
point-to-point video conferences that
can utilize either a single 56 Kbps
circuit , Basic Rate Interface (112
Kbps), or Primary Rate Interface (PRI)
and T-1 facilities (112 Kbps up to 1.5
Mbps ). The point-to-point connection
is a reservation video service that is
an expansive mean of conducting video
conferences. It required video
coordinators tc schedule video
conferences through the use of a video
operator. Because all conference
calls are connected through a conference
bridge, the conferees must make an
appointment weeks in advance to reserve
the bridge for their meeting. Not only
was the use expansive but inflexible.
The availability of the room itself
limited the scheduling and the lack of
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video bridges throughout the country
also 1limited the points of connection.

Currently, we are testing the
capabilities of two bridging systems
that employ different technology. One
of the gystems permits us to bridge
multiple parties in a wvideo conference
at a fix data rate and supported by only
one codec manufacture. The other
conference bridge permits us to bridge
parties of different data rates,
multiplex/modem egquipment and
manufactures' codec. We are focusing
our attention to the facilities in
Honolulu, HI; Agana, Guam; San
Francisco, CA; and Washington D.C.. Our
other goal is to evaluate the ability to
interconnect both of our FTS2000
networks together.

The Federal government has one of the
largest private networks in the world
and as such needs to find ways of
reducing costs. One of the means is
through the use of integrated facilities
by aggregating various forms of
serviceg, i.e., s8witch voice, switch
data, switch video, and switch imaging.
ISDN gave us that ability and we in turn
tested it out to determine its
effectiveness. With BRI, we transmit
voice, data, and imaging down the same
twisted pair to the central office
switch that routes it over the private
network facilities. In turn we enjoy
the elimination of redundant facilities
and receive large discounts for the
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"that provides the ISDN "U"

traffic passed over the aggregated trunk
facilities.

As a result G7A employs a cutting edge
approach to video technology. It
successfully operated a compressed video
dial-up ISDN Basic Rate Interface (BRI)
application at 112 Kbps and comparing
its performance with 332 Kbps that uses
a dedicated T-1 span. The video signal
processor (CODEC) interfaces with a
Gandalf Terminal Adapter (TA). The TA
enables the video signal processor, a
synchronous data terminal device to
connect to the ISDN network via a
network terminal adapter (NT1l) device
interface or
"local loop" for the wvideo system's
signal to the central office CENTREX

switch (DMS100). Although at 336 Kbps
there is a slight improvement in
resolution, all conferees agree that

there was little to no degradation in
their video conference. Reliability, our
experience with dial-up ISDN video has
shown that it is more reliable in
completing calls than the reservation
method over T-1 facilities.

In assessing the merits of ISDN, GSA was
successful in implementing ISDN over our
local area network by connecting remote
sites to its LAN and electronic mail
servers. Looking at other applications
we determine that ISDN can also handle
video simultaneously over both bearer
channels: Bl and B2. The video
equipment that handles the ISDN
transmission was much smaller and can be
transported to room to room or building

to building with minimum ease.
Additionally, we can prewire all
conference rooms and upper level
executives' offices with ISDN extension
numbers.

ISDN is a technology for solving today'’s
complex problems while guiding users
toward the future world of multi-media
communications. One wean is the roll
about video system that delivers
efficient and cost-effective video
conferencing where you need it. There
are several different equipment
configurations and an extensive offering
of options available to expand the basic
system. The portability of the roll-
about video codec makes it possible to
conduct impromptu conference at the
desired locations. Even those
individuals who are reluctant to
participate in any form of conference

230

have found the use and use of this setup
to be convenient.

The ISDN roll about system is fully self
contained within a sturdy cabinet or
installed on a three-tier roll-around

cart. The equipment operates without
special lighting requirements or
expensive acoustical wall treatments.

The unit can operate with a number of
different reverse multiplexors
(BANDWIDTH ON DEMAND), which allow you
to create an expensive network of video
conferencing studiocs or to add a single
new room to your existing video network
through the use of a video server.

The video conference system itself has
been used for many-on-many, many-on-one,

or one-on-one meetings by either
scheduling or having srontaneous
discussions. To enhanc 2 these

conferences, we have incorporated the
use of two monitors with one monitor
displaying all attendees and the other
used for displaying still, graphic
images. In conjunction, the ability to
display slides, overheads, PC
presentations, VCRs, annotation pads,
and specialized peripherals have
enhanced our conferences. These same
peripherals with the conference
equipment are used during classroom
training sessions and at the same time,
the sessions have been recorded on VCR.
Transmission qualities of these training
sessions by the use of a VCR over ISDN
lines have exceeded expectations.

Impact of P X 64

We also evaluated the P.64 Video Coding
Standard. The standarxd enables various
CODEC manufacturers to adapt to a single
compression algorithm that can operate
with other manufacture's equipment. The
standard includes uniform method of
decoding, transmission of data 64 to
2048 KBPS, CIF (high resolution), QCIF
(low resolution), twin channel operation
(synchronization), and audio. Problems
exist when a federal agency obtains
equipment from various vendors; and are

unable to communicate with other
agencies whose equipment is not
compatible. Recognizing the need to

provide ubiquitous wvideo services, GSA
has established a policy of obtaining
only that vendor equipment that meets
CCITT recommendation H.261, wvideo CODEC
for audiovisual services at P x 64 Kbps.
Therefore the recommended video coding
algorithm has to be able to operate in
real time with minimum delay.
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What Doeg this Mean to the Uger?
The increasing acceptance of video
conferencing within the Federal

community represents a strong Government
commitment to increase mission
effectiveness, improve productivity, and
raximize the efficiency of available
manpower and financial resources. The
FTS2000 network provides digital video,
data, and voice services for the entire
federal government. The network
servicas architecture, which allows
multiple location access to a broad
range of integrated services, is
available among hundreds of Government
locations.

Cost 2nalysis: Over the past several
years the cost of transmission has
fallen. The cost of T-1 or Switch 56
services is longer the deterrent factor
in establishing new Services. With the
cost of transmission decreasing, the
only major cost is the investment in the
video system itself. The cost or this

capital investment recovers itself
within six to twelve months.
Standardization will allow users to

interconnect with various video systems
and inverse multiplexes without accruing
additional equipment. What does this

mean, users who purchased one vendor's
CODEC can conference with another
vendor's CODEC without having to

purchase another CODEC or third party's
gateway.

Not all federal agencies have the budget
or staff that would satisfy the capital
outlay for video equipment, but they can
utilize other agency offices to conduct
video conferences. The procedure is
simple as dialing up a plain voice
telephone number. The only problem
would be billing for use of a long
distance call that is relatively low.
With a large number of offices scattered
throughout the country and the
proliferation of video systems at these
locations, small users can make
arrangements to use those facilities.

Applications: We have employed the
video conference for training, job
interviews, introduction of new members
to the organizations, policy meetings,
contract meetings, engineering
development, financial reviews, legal
depositions, product demonstrations,
editing of documents and Automated
Computer Agsisted Drawings (ACAD) by
connecting PC's at each end and

channeling them through the same video
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port simultaneously to transfer files
and documents.

Video conference has replaced the
standard phone conferences while

minimizing the need to travel to other
cities to attend a one to three hour
meeting. The establishment of ISDN to
transport the video signals across the
network can open up some opportunities.
It can include a multi-media environment
that integrates video, data and voice
@nto a single session. Video and data
images can be stored on disk along with
voice messages. Non-participating
members can retrieve those disk files
and review what went on in the video

conferences. Other information can be
stored and stored with those
presentations and later displayed.
There are now codec manufacturers and
software vendors working towards a
multimedia platform to develop <this
technology.
£
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An Evolution Strategy Toward Digitalized Inter-exchange
Network Structure in Seoul Metropolitan Area

Jeong-Wook Kim and Hee-Soo Ahn
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Seoul, Korea 137-070

1. Abstract

This paper analyzes the impact of digitalization on networks in Seoul Metropolitan Area by
considering facility investment together with operating costs. A stepwise evolution method
toward a digitalized double-homming architecture is proposed to accommodate most efficiently

with existing analog-oriented networks.

2 Introduction

Telecommunication networks in Korea have been rapidly
changing in the last decades. In the periods of 70’s and
80’s, the main goal of telecommunication policy was one
line per one household and successful execution of the pol-
icy resulted in large volume of telephone lines available
to general customers. With the change of monopolistic
structure of telecommunication business to market econ-
omy structure in the beginning of 90’s, the telecommuni-
cation business environment has to be more competitive
than ever with the growth of economy. Enormous demand
on various services has been a characteristic trend in early
90’s Korean telecommunication market. For the period of
90’s, number of subscribers per 100 people has been ex-
pressed 39 by the end of 1992, will reach at the level of 40
by 1994, and will eventually reach at the level of 50 by the
end of this century.

From the view point of telecommunication technology,
with the theme of network digitalization, various projects
including common channel signaling, intelligent network-
ing, and ISDN pilot services have been actively pursued.

The following summarizes the trends in current telecom-
munication market: (1) customers want to utilize the ex-
isting facility with high quality services at low cost. Cus-
tomers also try to take advantages of various telecommuni-
cation services for their businesses. (2) Operating compa-
nies, on the other hand, aim at supplying their customers
with valuable services at proper prices. The services in-
clude speedy network formation, stable network mainte-
nance, and continuous expansion of facility to meet ad-
vanced technological features.

This paper presents an evolution strategy established to
solve problems with the current metropolitan networks.
The strategy will result in flexibility of future networks
and robustness of the managemental capability of Korea
Telecom. This paper does indirectly or directly reflect the
overall aspects of telecommunication strategy for the mod-
ernization of networks.
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3 Current Structure of Seoul Metro-
politan Networks

3.1 The current network configuration

The Seoul Metropolitan networks have been installed and
connected to the toll network, heterogeneous network, and
new service network for a large scale local telephone facil-
ities. The networks are evolving with close relationship
with networks of neighbor cities.

1) Toll network
Until late 1990, all toll traffics had been transacted
through the toll exchange. Since 1991, however, the
local exchange has included the toll transaction func-
tion between local and the 16 neighbor city areas which
have high volume traffic.

2) Inter-local transit network
The transit network areas are classified as 8 areas; from
the Area #2 to the Area # 9. The inter-local transit
networks are maintained with numbering architecture:
direct route for the traffic of the same area and the
traffic between different areas.

3) Special number circuitry network and heterogeneous
network
Under the circumstance of rapid increase in various
services, the special number circuitry network such as
114 or 115 has the low eficiency and high complexity.
The measures have taken to resolve these problems
with the pure tandem network as a basic structure.
Networks for various services are to be integrated and
eventually to form fully dual network system in order
to improve the stability of the network. In addition,
rearrangement of the special number networks are un-
derway as an effort to improve efficiency of the net-
work since it is rather difficult to improve the entire
local network by the tandem network alone.




3.2 Trends in subscriber demand and current fa- [Table 31 Tender Facilites
cilities (Unit : lines-
1) Trends in subscriber demand
As shown in Table 1, Seoul Metropolitan Area has 4.4 Types DR HUR T Total
million lines and 16 areas of neighboring city areas lines 4,301 5,388 2,306 11.99%
have 1.5 million lines as of 1991. Route T T -
% 35.8 45.0 19.2 100.0
[Table 1] Trends in subscriber demand lines 302,31 93,098 138,744 534,219
Trunk :. m—— - - P e e = s L.
(Unit : millions lines) I 56.6 17.4 26.0 100.0
! . ! , Average Trunk | 70.3 17.3 60.2 44.5
Class ‘92 ‘938 ‘94 ‘95 7 ‘96 ‘97 per route
. I f i Reference : DR = Direct Route, HUR = High Usage Route.
. | ! X : , TR = Tandem Route
City 4,430 1 4,900 - 5,270 | 5,560 + 5,780 . 5,970
! i | i i
—m— s _—~i-:———— —— - -i—-—~~———~;— S 3.3 Status Analysis and Improvement
Neigh- ; i ! , .
boring | 1,480, 1,830 ; 2,120 ; 2,340 : 2,480 : 2,600 1) Complexity of tandem.network
Cities l | [ | i According to the design output of 11,191 tandem
i | { | ; route, there are approximately 12,000 routes and
i i i , 530,000 tandem trunks. This result is derived from
Tolal 5,190 1 6,730 | 7.390 i 7.900 ! 8,260 i 8,870 the design criterion in which the current method is

2) Existing exchange facilities
Table 2 shows the composition ratios of current ex-
change facilities as of 1992. The digitalization ratios
of exchange facility for the Seoul area and the neigh-
boring city areas are 40.8 % and 67.4 %, respectively.
Overall 47 % of all exchange facilities are digitalized.
Our goal toward 100 % digitalization for exchange fa-
cilities is the year 2005.

[Table 2] Existing Exchange Volumes
(Unit = 1 K lines, system)
Mechanical Analog Digital
Class —_— ey m e e L el —_— == e f e ——t e a—
Lines } Sys. Lines Sys lines Sys.
city | 323 | 15 2,906 | 80 | 2,205 s8
(5.9) | (53.3) | (40.8) |
—d e i = i e —mme — —_ P | —— -
Neigh- | 23 i 3 519 9 1,120 ° 80
boring | (1.4) | (31.2) (67.4)
Cities 3 :
Total 346 ; 18 3,425 ; 89 3,345 138
(4.9) l (48.1) , (47.0) .

Reference :

3) Tandem facilities
The tandem network consists of 54 tandem exchanges
with 534,000 lines. 11,955 tandem routes are under op-
eration for various functions including local and tran-
sit toll traffic handling. Existing facilities of different

route types are shown in Table 3. Note that 56.6 % of
all exchange lines are direct route.
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supplied the terminating tandem, HUR or DR between
end offices if the traffic is more than 6 Erlangs or within
the same area. This results in several problems includ-
ing the followings:

— Any changes in design and installation can occur
frequently because of the high error rates by com-
plex network plan with the outgoing routes and
the lines of tandem network.

— Rapid management is not available because of low
network flexibility which is limited by emergency
and new service provision.

— The efficiency of trunk lines for the case of small-
grouped trunks is in low level. For example, in
order to keep 1 % grade of services 30 trunks are
required as the traffic is 20 Erlangs, 117 trunks
are needed as the traffic is 100 Erlangs. It results
in the improvement of 0.85 Erlangs per channel in
the latter compared with 0.67 Erlangs per channel
in the former.

— The direct routes composing 90 % of total routes
cause a cost increase in operation and mainte-
nance due to a growth route numbers, in compar-
ison with a reduction of initial investments. The
network handing cost will increase because of the
personnel expenditure. On the other hand, net-
work equipment cost will decrease by techr.ology
advance. This fact will make direct route uneco-
nomical in the next 5-10 years.




2)

Directions for the improvement of routing and network
structure

Many problems in current network architecture can
be solved by improving present routing methodology.
The improvement in routing methodology can also
help network digitalization. The following conditions
should be considered when present routing methodol-
ogy is modified:

— simplicity of network structure

— flexibility of network in future change

— supply of originating tandem function

— tightness of making direct route between end of-
fices

Evolving from the current t{erminating tandem to
future digital tandem network, the alternatives can

be summarized as the two methods of terminating-

originating tandem and dual homming tandem as
shown in Fig.1.
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[ Figure 1] Two Evolution Strategies of fandem Rouliug

In case of Fig. 1-a, the route can be offered to the cen-
tral office of the region. Primary High-Usage (PHU)
route and Intermediate High-Usage (IHU) route can be
utilized for improving the network flexibility by admit-
ting the alternate routes twice. It, however, may cost
more than before since more routes between end offices
and more complex network management are expected.
In case of Fig. 1-b, the several routes can be grouped
into one and the number of total routes is reduced.
The star network which is a form of grouping method
can be also found in many local networks in Japan
or Sweden. This methodology will also increase the
safety of the networks. The route from a digital end
office to a tandem office can cover the 50 % of traffics
transiting the route from a tandem office to a termi-
nating office while covering the other 50 % of traffics
transiting the route from a digital originating office to

a terminating office. The dual homming tandem rout-
ing has several advantages including minimizing the
number of routes and alleviating the burden in net-
work management while showing disadvantages such
as introducing the pure tandem exchange for solving
overload problem in tandem exchange.
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3) A plan for accommodating neighbor cities

The traffics between Seoul areas and neighboring 16
cities are handled by the gateway using 6 pure tan-
dem exchanges (5 ESS, 51240). These exchanges have
processed local and tandem functions. The system ca-
pacity will be fixed by the condition of customer traffic
and tandem traffic. By the increases in the number of
subscribers and the traffic per subscriber, the traffic is
expected to have sharp increase and a large capacity
of tandem exchange as a gateway will be required in
the next 10 years. Therefore, the alternatives should
be set up to cover the capacity of gateway accommo-
dating huge traffic with the neighboring cities.

4 Comparison among the alternatives of

evolution strategies

4.1 The proposed alternatives
1) Alternative 1 (Terminating Tandem: Current Routing

Rule)

This rule has been used with forming pure terminating
tandem routes since the exchange cannot cover the al-
ternative routing functions due to the operation from
most of electromagnetic exchanges in the period of
1960 - 1970. The traffic zones were split and oper-
ated individually by the numbers of the areas. The
electronic exchange introduced later made it possible
to cover the alternate routing within exchange module.

In order to improve the line efficiency in section han-
dling, two routing rules are introduced and used opti-
mally to minimize the cost of network equipment. The
two routing rules are: (a) direct route for large volume
traffic and (b) tandem route for small volume traffic.
This rule is currently used in metropolitan network.

2) Alternative 2 (Terminating-Originating Tandem)

The terminating-originating tandem is a rout’ g rule
designed to improve the trunk line efficiency of the
alternative route. This rule has been used comme-ly
to minimize overall costs including physical network

cost which is proportional to th.: distance between the
two end offices.

3) Alternative 3 (Double Homming)

Double Homming is a routing rule for distributed pro-
cessing individually to the two tandem exchanges deal-
ing with all transit traffic between the end offices.
While this rule suffers from the additional cost for
the equipment, the simplicity of the network struc-
ture makes it more flexible in future expansion and its
maintenance of facilities.

Other routing rules such as dynamic non-hierarchical

reuting and dynamic alternate routing are excluded from
alternatives because of real time data and their complex-
ity.




4.2 Qualitative analysis

Concept of telecommunication is continuously changing
with the environment of globalization and advancing tech-
nologies in the field. The following summarizes the current
trends:

e reduced equipment cost and shortened life cycle in
technology

e increase of personnel expenditure
e rapid change of telecommunication market

In order to cope with the above challenges, telecommuni-
cation networks are required to satisfy several conditions.
First of all, a flexible network structure is to be set up
easily enough with minimum disturbance on the present
networks as the facility expansion or change is required.
The installation work can be restricted to the applica-
ble end offices as the new facility is required. Secondly,
the telecommunication structure should be able to be im-
proved to the suitable network architecture according to
the size of the network.

For the case of large scale networks, irregularity and
complexity are another dimensions to be considered. A
systematic analysis of operating condition and the posi-
tion of office is a troublesome task especially in large scale
networks. Since the level of operation should be quantified
and well equipped with an automatic processing, it is not
eusy to adopt the centralized operation and maintenance
system. The network architecture is an important factor
to be considered in the case of large scale networks.

Another factor to be considered in deciding an optimal
routing plan is the amount of installation labor work since
the portion of personnel expenditure out of total cost is
growing while the portion of equipment cost is compara-
tively shrinking as time goes by.

4.3 The results of alternative configurations

1) Comparison of network configuration with alternatives
Table 4 shows the expenditure analysis among the al-
ternatives for next 15 years. Duriag this period, the
subscriber lines are expected to reach 7.6 million lines
and the offered traffic is expected to 0.51 million Er-
langs. However, the number of systems will decrease to
112 systems because new digital exchanges with large
capacity will replace the electromagnetic and analog
exchanges. In the aspects of route numbers, the dou-
bie homming have the simplest structure due to the
reduction in route numbers by removing the analog
exchanges.

On the other hand, the double-homming requires the
largest amount of trunks in order to offer the tandem
routes except the same end office. The average num-
bers of trunks per route are 58 lines, 63 lines, and 171
lines for the terminating tandem, terminating- origi-
nating, and double homming, respectively. This re-
sults in 0.919 Erlang of the offered traffic in case of

double homming depending on the large-grouped ef-
fect.

2) Engineering economy

The investment costs for the alternatives are esti-
mated. As a result, Terminating-Originating Tandem
(TOT) shows the most economical alternative with
117 million U.S. Dollors {USD) while the Terminating
Tandem (TT) and the Double Homming (DH) with
139 million USD and 161 USD, accordingly. From the
view point of maintenance cost, the DH is the most
economical routing rule with 171 million USD. When
we consider the total cost including the investment
cost and maintenance cost to the net present value at
1991, the followings are the cost for three alternatives;
334 million USD for DH, 371 million USD for TOT,
and 438 millions USD for TT.

The trend graph shown in Fig. 2 illustrates the cumu-

lative cost with alternatives. The DH has the highest
investment cost in the beginning of the period. How-
ever, the increasing trend will level off as time goes and
the yearly cost will reach the point where the DH is
the least expensive alternative in the year 1995. In the
year 1997, the DH will surpass the TT even in cumula-
tive cost. Finally, the DH will be the best alternative
among the three alternatives in the year 2001 for the
cumulative cost.

Cumulative
Cost
(aillion US $)
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{ Figure 2)The cuaulative Cost Comparision with Mlternatives
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5 An Evolution Strategy Toward the
Digital Networks

5.1 The conversion plan of the tandem network

In order to cope with rapidly varying telecommunication .

environment, the formation of tandem network should be
initiated as soon as possible. During the conversion plan
toward the digital networks, the two alternatives of routing
methodologies will coexist and the conversion plan includ-
ing network design znd installation should be extremely
complex. Therefore, the conversion should be completed
within mirimum period of time, say, in one year. How-
ever, there exist certain problems such as budget problem
and traffic control if we try to finish the conversion in too
short period of time.

After considering all the pros and cons of different time
schedule in conversion plan, a two phase plan is proposed:
Phase 1 (1992-1993 ) and Phase 2 (1993-1994). Four tan-
dem offices will be installed and preparation of network
conversion will be performed in the Phase 1 period. In
the Phase 2, additional four tandem office will be installed
during 1993 and switching of tandem networks will be con-
ducted during 1994.

5.2 Network configuration during the conversion
process

Since the network conversion should be conducted in paral-
lel with yearly supply of facility and two different network
architectures coexist, several complex conditions including
proper switching of current tandem lines and tandem net-
work configuration of new exchanges should be carefully
considered.

The conversion plan of pure tandem have prepared with
the two phases accommodating the existing and new sys-
tems during the installation of pure tandem exchanges.
Otherwise, the existing tandem rule is applied as an al-
ternate rule. Considering these conditions the tandem
network is formed with the types of exchanges and the
installation conditions of pure tandem exchanges.

5.3 Priority in the installation of tandem ex-
changes

Since the pure tandem exchanges will be installed on top
of already existing networks and double homming archi-
tecture is conceptually over the numbering areas, no ex-
plicit installation priority exists. Only practical compo-
nents such as growth of toll lines, the amount of required
lines, and the provisions of installation space are consid-
ered in selecting tandem offices.

5.4 Accommodation of regional end offices

The double homming does not depend on the area and
accommodates the regional end offices by existing facili-
ties with areas as much as possible. Therefore, the pure
tandem exchanges accommodates 50 % of outgoing trunk
traffic and the exchanges of other areas takes over the other
50 % of traffic.
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5.5 Supply scheduling of pure tandem exchanges

The tandem exchanges are basically facilities used for
forming service networks of local end offices with trans-
mission equipments. Currently, supply of local exchanges
is performed as following: a plan, design of tandem net-
works, and design and construction of tandem exchanges
are done usually two years, one and half year, and one year
before the sale.

5.6 Generation of surplus facilities

Centralization of alternate trunks to the pure tandem ex-
changes produces surplus facilities. The inter-office trunk
lines will increase the tandem lines even though lines in
other offices are increased unlike subscriber lines. There-
fore, new equipment can be still utilized even though the
inter-office trunk lines are removed. Since the existing
Time Division (TD) facilities require T1 trunk lines, the
existing TD facilities can be accommodated by rearrang-
ing the surplus facilities out of TD systems. The toll lines
will be handled by the TD exchanges for the time being.

5.7 Network switching and traffic control

In order to minimize the surplus facilities and to maxi-
mize the existing trunk lines, a certain amount of lines are
reserved for switching among pure tandem offices and sys-
tems in end offices. The switching should be determined
after considering whether the traffics can be handled by
the already installed lines.

5.8 Conversion of CEPT transmission method

After considering the amount of the existing T1 facilities
and the required amount of El facility in the future, we
decide to install the tandem exchanges which have dual
function of T1 and El.

6 Concluding Remarks

The telecommunication networks have close relationship
with various ficlds ranging from detailed execution of plan
to management, equipment investment, and operations.
The pure tandem networks have planned to gain such ad-
vantages in overall areas of telecommunication business
over the existing network structure. ‘The expected advan-
tages include construction of regicnal network manage-
ment, imprcvement of traffic control, efficiency increase
in equipment investment, construction of intelligent net-
works, and flexible conversion toward ISDN.
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REALIZATION OF 2DI MESSAGE TRANSFER ON AN MHS SYSTEM USING ISDN
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ABSTRACT

The Message Randling Syster (MBS) protocols of the X. 400 series Recommendations
are well known as an electronic envelope for conveying multi-media messages.
0f & variety of applications over the MES, Electrical Data Interchange (EDI) message transfer
will be a major business application which can well utilize
the store and forward capability of the MES and high speed of the ISDN network.
This paper describes requirements for realizing EDI over MHS using ISDN and the outline

of an actual implementation which meets those requirements as well as functional standards
In addition, this paper outlines an efficient test procedure of interoperablity for EDI-MHS

1. INTRODUCTION

Since NTT's ISDN services were started in Japan in 1988,
various applications and devices for ISDN data
communications have been developed. At the same time,
an MES funciional profile for EDI tramsfer, based on
the 1084 MHS Recommendations, was developed by the
Telecommunication Technology Committee (TTC) in Japan.
The authors developed an EDI transfer system by the MHS
over ISDN, called EDI-MHS, based on the above
functional standard and confirmed its good operablity
The EDI-MHS system comsists of 1984 version's MHS
system and EDI terminals which are DOS-based personal
computers (PCs) with ISDN boards. This paper also
describes the outline of the EDI-MHS configuration and
specification and then test procedure taken in this
prototype systen.

2, ISDN SERVICE TRENDS IN JAPAN [t} (2]

NTT provides two types of ISDN services in full
accordance with CCITT standards. Their profiles and
featares are shown in Table 1. These services are
called INS-Net 64 and INS-Net 1500 respectively. INS-
Net 64 is a circuit switched mode basic rate service
introduced in April 1988. INS-Net 1500 is a circuit
switched mode primary rate service, introduced in Junme
198¢. (The service names indicate service bandwidth.)
Since Jume 1090, a packet switched mode service named
INS-P has been provided to the subscribers of above two
services on B channels and the D channel.

The number of service areas was reached to as much as
sbout 2,000 local service areas by the end of March
1992. Along with the expansion of the service areas,
the number of subscriber lines, counted in lerms of
INS-Net 64 lines, was almost 100,000 by that time. INS-
P has gained a great popularity among ISDN users. INS-P
service is being used by 33 percent of all INS-Net 64
lines.

3. STANDARDS FOR MHS AND EDI (3} (4] (5}

As the availability of MHS egrows, EDI is expected to
become one of the most important applications using MHS.
TTC has already defined an MHS profile called JT-X41l
as a TTC standard. This includes message tramsfer (MT)

and interpersonal messeging (IPM) services and P1/P2
protocols based on the 1984 and 1988 X.400
Recommendations. There are tws specific requiremeats to
be considered for trsasferring EDI dets over an MHS
petwork in Japan. The first is to comvey existing
tusivess formats based oz major domestic izdustry

Table 1 QUTLIKE GF ISDN SERVICES PROVIDED BY NTY
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Figure 2 ID1 RELATID FUNCTIONS DEFINED IN JT-Xd1I

standards such as the Japan Chain Stores Association
(JCA) format. The second is to use a character code set
for Japanese Ranji in EDI messages. To meet the
requirements, several additional functions for EDI
transfer were added to JT-X4I1 in April 1990 es shown
in TFigure 2. EDI dsts is transferred by being

h%
¢
‘-



encapsulated within & body part. The type of business

formats and the type of character code sets for
Japenese Kanji are indicated within & P2 subject
element. This approach was defined es a short term

solution corresponds to the so called P2 method, in
order to save immediate needs and use the widespread
"84 MHS cetwork. TTC also plans to standardize long
term solution using X. 433

4. THE PROTOTYPE SYSTEM CONFIGURATION
4.1 USE OF ISDN NET¥ORK

Supposing the environment of the EDI transfer, & large
number of business partners at various locations and o
large volume of transaction are expected. Considering
such characteristics of EDI traffic, ISDN is &
reasonable choice as an access network to EDI-MHS
systems because ISDN is a public neiwork covering wide
ares, with a high speed transmission capability
Therefore, ISDN was tried as an underlying transmission
network in this system

4.2 MRS SYSTEM CONFIGURATION

In this implementation, the MHS '84 system developed by
NTT transfers EDI wmessages to and from other MHS
systems according to the TTC standard profile described
in Section 3. The EDI terminal submits and reads the
EDI messages stored in the mailbox of this system. The
mailbox access interface complies with the JUST-MHS
profile (6], and the JUST-PC profile [7] which are
domestic standards. This system has also & message
relay capability among other MHS systems based on X. 400
standards.

4.3 EDI TERMINAL CONFIGURATION
4.3.1 EDI TERMINAL HARDWARE (8]

Becsuse the number of PC is increasing in business
scenes, to realize an EDI terminal on a PC takes large
benefit for end users. However, in order to reslize the
functions for transferring EDI data by means of the MHS
protocols along with 0SI protocol structure over ISDN.
an appropriate configuration needs io be adopted for
the program structure and usage of PC resources.

The EDI terminal hardware is an MS-DOS(TM! based PC
equipped with an ISDN board. Under this configuration.
PC can concenirate on Presentation layer and
Application layer including EDI sapplication. On the
other hand, the ISDN board takes care of the function
of layer 1 to 5. This configuration enables to save CPU
power and memory usage of the PC

4.3.2 EDI TERMINAL SOFTWARE

As an example of business format encapsulated in MHS
message, this system is according with practical usage
of JCA format. All items in JCA format are expressed by
EBCDIC coding.

The EDI terminal software consists of two parts, one is
ean  EDI management program and the other is a
communication program. (see Figure 5) The management
program is coded by a datsbase langusge (DBXL,
compatible with dBASE- M) and C language. The rmain
purpose of the program part written in C language is
for code conversions. (from ASCII to EBCDIC, and vise
vegia)4The EDI terminal system features are shown in
Table 4.

PC ISDN NTT-MHS
4 EDI Appl.
layer? ¢ JUST-MHS | | JUST-MHS | JT-X411 |
layerb B
layer$ X. 225 BCS %.22§ BCS X.225 BAS
layerd X. 224 classoO X.224 class0 | X.224 classO
layer3 X.25 PLP X.25 PLP X.25 PLP
layer2 LAPD/LAPB LAPD/LAPB LAPD/LAPB
layerl [.430/1.431 1.430/1.431 1.430/1. 431
’ ther MHSs
* —>

= QD
ggggééééggmgyéé*\_;s;:ST

=

PC

O

ERIC

Aruitoxt provided by Eic:

[SDN Board

s
1(\\\\ 1SDN Network
~—~——__——

~

——J\JSDN Network

\—._
m—d
Other WHSs

NTT-MHS
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STEP A: To estsblish a bilateral intercoanmection
between a relay system and an end system
STEP  B: To establish end-to-end multilateral

interconnections among end systems.

In each of step A and step B,

there are sub-steps to
confirm

interconnection on a layer-by-layer basis
These sub-steps are as follows.
STEP A-0:To exchange connection data for MHS
interoperation between MHS systems and check the

connectivity. This step is described in (4].

STEP A-1:To test between one MHS and another MBS by
using IAD text message.

STEP B-0:To test between one MAS and another MES
through a relay MHS by using IAS text message.

STEP B-1:To test between one MHS and another MHS
through a relay MHS by using EDI interchange.

The purposes of each sub-steps are described below.

STEP A-0:To confirm basic
before actual testing steps.

connectivity for STEP A .

STEP A-1:To confirm PI1/P2, RTS and lower levels
interoperablity bilaterally.

STEP B-0:To confirm end to end PL/P2 level
interoperablity. :

STEP B-1:To confirm end to end EDI format level
interoperablity

In order to efficiently execute STEP A of the procedure,
a1 auto-answer in our UA in MHS is available. By
utilizing this auto-answer UA, end systems can carry
out bilateral tests ai each systems’ conmvemience. ¥hen
all of end systems confirmed STEP A, then they can
proceed to STEP B.

This procedure was adopted im the course of creating
HATS (Prozotion Conference of Harmonizatiom of Advamced
Telecommunication  Systems) demo  emviromment  at
Communication Tokyo ’6¢l held in April 1991, It was
exhibited to appesl the usefulness of EDI tramsfer over
MHS to the public.

Originator HHS

RBecipient MES

DI level

P1/PZ level

2TS level

STEP B-!
EDL level Relay MHS
layer?
P1/P2 level STER—3-8—- P1/P2-{evel-- —STEP—B—8
3. TEST PROCEDURE FOR INTEROPERABLITY
8TS level SFEP—i—t RTS level K—STEpa—t—>
In order to confirm the functionality of the MES, ithi |,yupi-5
system need to make intercomnection with other MHS: Codeslyi
developed by different vendors. An efficient method was tderlying Lavers
pecessary to make sure of the EDI-MHS systen':
interoperablity with other EDI systems via MHS Figure § OST LAYZRS AND TESTING STEPS
including its message reiaying function. The followine
testing method was iniroduced for connecting those
systems.
:211() £l )




6. CONCLUSION

This paper meizly described prototype implezentations
of our EDI-MHS and the testing meikod of
interoperablity including EDI wmessage transfer. The
following points were presented

(1) The 1984 MHS system and the PCs are workable to
provide the function which =meets the TTC standard
profile for practical use of EDI transfer over ISDN

(2} To divide the terminal program into the
communication program and the EDI ganegement program,

and keep independence between those programs, enables
users to select &n existing communication pregram
supporting an MHS access without change, in a PC's

ordinal resource ervironment.

{3) For the demonstration in 1991 that NTT participated,
the test procedure was introduced and the efficiency of
it was confirmed. The interoperablity includiag relay
functionality between our BDI-MHS system and other
vendor' s systems was also confirmed.
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