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XBSTRACT ) oL {

’ ’ This report of the Science and Technclogy
Telecommunicafiogs Task Porce consists of analyses cf diverse issues,
along with recommended actions. The Frcject had two okjectives: (1)

. .to identify actions that w4ill pave the 'vay fcr the aprlication of a
. fev promising technologies to the tenefit ofiusers cf.
telgcommunications, and (2) to suggest aétigps as a basis for ~
Government program .development, for industry initiatives, and for
joint'gove;nment and industry activities. Pcur zajor technologies are
addressed:” (1) direct satellite commenicaticns, (2) land mobile
radio, (3) broadband comamunications networks, and (4) fiber optic
< communications. Bath is discussed relative-tc its current status, the 3
issues affecting its growth, actions designed tc address these
-issues, and’ the ifipact of the proposed acticns. The discussion is
' opganized under four general categories: (1) needs and the market, .
(2) systen devglopments and performance, (3) policy and requlation,
and {4)“spectrunm management. Conclusions, recommendations, and
° suqgestions relating to the process of formulating a raticnal draft

agenda aré presented-in a final chapter. (DAG)
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UNITED STATES DEPARTMENT OF COMMERCE -
" - OFFICE OF TELECOMMUNICATIONS

STATEMEN;r OF MISSION

The mission of the Office of Telecommunications in the Department
of Commerce is to assist the Department in fostering, serving and
promoting the nation’s economic development and technological
advancement by improving man’s comprehension of telecommuni-
cation science and by assuring effective use and growth of the
* nation’s telecommunication’ resogrces. .
’
In _carrying élrt this mission,\the‘Ofﬁce
. . - " . . ;
Conducts research needed in the evaluation and development ; °
of policy as required by the Department of Commerce,

. ¢ N
Assists other government agencies g1 the use of telecommuni-
cations .

'Conducts research, engfneering, ahd analysis in the general
field of teletommunication science to meet government needs

P : ‘ . Do . . F
Acquires, analyzes, synthesizes, and disseminates information
for the efficient use 8f the nation’s telecommunication’ re-
sources. . - -

Pe\{c:rms analysis, engméermg and related admlnlst?atlye
functions respansive to the neéds of the Drrector of the; Offrce
of Telecommunications Policy, Executive Office of the Presi-
dent, in the performance of his responsibilities for the manage-
ment of the radio spectrum . A

3

nducts research needed'in the evaluation -and- devélopment
of Iecommumcatlon policy as required bythe Office of Tele,,
communlcatro s Pplrcy, pursuant to EXec;mve Order 11556




_ PREFACE
This report contalns the flndlngs and recommendatlons of the .,
Science and Technology Telecommuni®ations Task Force of the
u. S. Department of Commerce. The Task Force was formed to )
explore how barriers to the application of telecorimunication ¢
technology mlght be lowered so that new domestic products
and services wouid become more widely and more rapidly.
available. .
To, begin their work, and to give it dlrecélon) the Task
Force members undertook a_thorough reseaxch of'the recent
literature. Over 100 pub®cations were reviewed. Along .

. with thls, they consulted with 1ndustr9 and association .
officer$ -- ‘17 industridl firms took part -- to isdlate -
, salient 1ndustry problems and opportunltles., : .

Task Force members visited 39 companles, whlch were selected

to provide a blend, of -a number of varied eleménts: ‘large .

and small companles' equipment manufacturers and service .-

-providers; and- exporters and companies s r¥ing the domestic

market. Taken‘'as a whole, the interviews and visits coveéred
- the major elements of the U. S. telecommunication, 1ndustry

\‘

- ,on

o In the fall of 1975 upon completion of the visits, a draft ‘ ?
© report was submltted to many of the participating firms, =
selected Government dgencies, and other interegted parties.

. A substantial body of comment was collected on the draft.
; These views were considered during the preparatlon of this'
final report, which is belleved to be up-to-date as of 5
. July 1976, . . ) ’ ’3“;

.

This report has also benefitted from the cr1t1c1sm offerled “' .
by several industrial organizations of intermediate drafts . .,
. of the chapters dealing with specific technologles. .o

N

)
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_ These analyses and recommendatlonSIShould be read as a | - ' o

b g * ‘ oL

EXECUTEVE=SUMMARY : v )

. L ey P )
This report is baseM on the work of a Telecommunications
Task Force formed in August 1975 under the direction of the
Assistant Secretary: of Commerce for Science and Technology,
Dr. Betsy Ancker-Johnson»

+d

The objective of the report is twofold: . .

/

o To identify actions that will pave the way for
the application of a few promising technologles
to the benefit of users ‘of telecommunlcatlons.

. o To suggest any such actions és a basis for Government

- program development, for ifidustry initiatives, and

~'for jolnt Government and A dustry act1v1t1es.

'

w

The heart of this report con51sts of analyses of dlverse
telecommunication rssues, along with recommended actions. "’

contribution to the draftlng of an agenda of national
telecommunication concerns. Such a national agenda woudd. ¢
presumably serve first as a vehicle for, discussion and
ultimately as a basis for action. THe. process of writing
it, moreover, should he¥p .us establish priorities for thlg
vital field. To be an effectswe 1nstrumentbwhowever, thé’
agenda will have to represent far more#than just Government
thlnklng, it will, ﬁhtherp have. té reflect a common ef

by all the 1nst1tutlons of our national telecommunlcatlon

community. . J ot o,
\ ) .

3,
.

Although there is no-question that U. S. telecommunication
systems as a whole are the most pervasive and reliable in ', '~ -

e world, it is possible to discern some barriers that are
impeding the long~teérm growth of the field. An effort to
lower theseé -barriers would surely be a desirable natlonal
goal. Two major reasons support this view: ’

1}

o First, the United States is increa51ngly £lgaging . ) . .

* . ininfotmation-related activities -- ‘to the point °
where productivity gains in many parts of our . \
Hserv1ces Sector may come to depend on improved.:,- TN
accéss to and management of information. Clearly. - .

these information activities rely heavr;y on tele-
communications; furthermore, dvance in 1nformatlon .'
handling will'require a ;;eéé? 1nfu51on of new .
telecommunication technofogy.

‘&
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Second, with present national d c151onmak1ng

" processes, wé may not be deriving. the fullest

*possible benefit from a variety of attractive

technolodical choices. Prime examples of such

choices are satellites, ,solid state technology,'
lightwave communlcatlons, and new regions of the

- electromagnetlc spectrum for éxpanded communica-

tions use. - ' ‘
The long—range 1mportance of telecommunlcatlons as well as
the complex1ty of the issues may well bring 1ncreased
Govermment part1c1patlon~1n communications affairs. ‘So

far some of the results of this participation have been

v less than encouraging: confict over new policies, confus#on
over the questlon of approprlate Government and 1ndustry
roles, and delay 'in natlonal dec1s1onmak1ng
Such delays on the part of. Government may cause -- or*he
causang -- similar delays in the developments of new
services or products. *When such a commercial delay "
occurs -- especially when it affects a technology or a
service that reduces costs -- the public is deprlved of
the ben&fits during the period of the delay\‘\ige public 3
interest, therefore, calls for corrective actio .

It is understood that any such corrective actlon w1ll -
require cooperatlon among three’ parties: Government, ’
1ndustry, and users. Government activities must be .

" evaluated in terms of six oMughe roles it may. play: policy-
makey, reqgulator, spectrum manager, user and purchaser,. X
coordinator of wmblic sector requirements, and: supporter
of key technological development. Industry's role, ‘
however, is vital: assembling the factors-of production
and bringing the product or service to the marketplace.
Users, or customers, have to make known what they need.

Inp many cases this is done in cooperation with 1ndustry, "
the result is "market pull." 1In other cases, such as ‘the
speclfylng of public sector requirements, much has to be

4
s

»

.

.done to’ 1dent1fy user communication needs, to, consolldate 1]

them, and to. translate them into system requlrements

In setting dbout its assignment the Task Force trled to
identify those technologles-and services holdihg the most
promise for future application while, at the same time,

seeming to be most inhibited by current barrlers. 'l

¢ P ’.
More specifically, the Task Forée asked five questions,
about each technology and service it con51dered ‘H mﬁch

' will it benéfit the publjc?
as a barrier to its’ grow h?

LIS

Ao . - .

How significant is technology
How detrlmental to its

8




.application*would be the effects of ne actigﬁ? Has it
reached a relatively advanced level pof maturation? And,
how appropriate,would.Fedggal involvement be?

After screening.a long list of "candidates" according to
these criteria, the Ta Force,decided to cqncentrate

-on four majon\;echnqloggis;  Direct Satellite Commuhications,
Land Mobile-Radio, Broadband Communicatidns Metworks, and
Fiber Optic Communications. . This report accords each a
separate section. \ Y T .

) - \ N A ' T

. With each technology, the répbrt discusses its- currant sta-

tus, the isgues‘affecting itsigrowth, actions deésigned to .
. “address these issues, and theiimpact .of the. pgoposed ‘actions. ..

‘The discussipn is organized undler four general categories as
follows: needs and the market, system development and per-
formance,,policy and regulation, and.Spectrum management.

“'Those issues and actions we be ieve to be mdst urgent and ]
feasible are restated in ouf conclusions and recommengations;,,
the final chapter of the report. At  the énd of that chapter --

and at 'the end of this Executive Summary -- will be found a

- suggestion relating to the process of formulating a national

" draft agenda.. SR C e

. »

I3
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NEEDS AND THE MARKET '

Here we must consider the choices for providing new services
and the relative_cost of- the choices. . An° additional con-
‘sideration is the'services' potential for increasing national

J productivity. . .. ~

. . .
.

‘The use of satellites fer the'transmissiOn of public sector .
services may,hold great promise. This possibility,” as well
as concern about future U. S. plans for the employment of
-this band and others,’ggnera;eﬁugﬁe following recommenda-
tion: .. P .
» - i
Government and user organizatione should accelerate
the process by which the basi communication needs
- to be met by public 'service sfitellites will be

defined. They should also determine the most i

economic way of ueing such satellites ch who wQZZ'f,

pay for them. - s ") i

”~

. Because of the growing pressure qQn the radio spectrum to
-~ provide different services, &11 of which can claim appre-
ciable ecbonomic-value: T e

- 0
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o.’Spectrum admtnmstrators should encourage further

, 'research on, the economze and soctal walues of

‘ services that are provided through the use of the
spectrym %n order to achieve optimum.allocation of
‘this. resoirce in ‘the itght of the assoozated needs
“and markets .

-

‘With respect to nonentertalnment brdﬁaband communlcatlon .

§erv1ces, we recommend that: we
N D - ¢
. 0 Industry shouZd estabZtsh a group ‘composed of .

» industry, . znstttuttonal users, and providers of
public sector services to plahn and finance &
demonstration designed to reduce the present .

.uncertainties about.- market demand for and economic
vzabzlzty of aggregated broadband nonentertainment
services. >

. * e -

Fiber optic communlcatlons promises a great deal in. the,
way of lowered costs and expanded.capacity. The challenge
is o accelerate its nonmilitary applicatidns.. To do
this, we should identify those appllcatlons for whlch 1t
will be most competltlve. .

In addition, - a demonstratlon of fiber optié communitation
" capabilities would do much to increase the market for its
systems and components; a demonstration of, sufficient size
would also reduce the cost of these sy§tems and ' increase *
%Egelr avallablllty .

- N
D4r recommendations are two: ' i
o OTP éhauldtestdblish a Federal interagency group

to identify a significant broadband communications
need, the satisfaction, of which. will advance the
. soZutton to an important pubZtc\servzce problem
(etg., health care delivery).

‘tion requirements as a basisg for a.fiber optzc -

-

’

demonstration project, ) N

o' The Department of Gommerce should estabZtsh an
+ advisory committee -on commerczal zmplzcattons of
ftber opttcs i
¥
N - - - ) ¢ \

A}

The grfoup should "'ﬁ,
-then compose a statément of the necessary communicd--«

-~

~

L]

P
*

SYSTEM 13EV_ELOPMENT AND PE‘{?FORMANCE d R

This category focuses on systems plannlng and research,\per—

formance criteria and measurement,

and standards of

practlce and of equlpment operation.

‘
f
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compose thisféategcry play important roles in de%efmining
whether new services or equipment.can be provided
ecoOnomically and without "foreclosing future opportunities

for better ‘resource use.

Are additional standards or performance’criteria needed
for small earth terminal‘ satellite.systems in Srder tc .
foster- their early application and to ensure their orderly |
development? This %pestion is,of pargicular importarice.

) - . . 5 . : . '/

.The evolution of sate€llite systems operating at frequencies
above "14.5°CHz is making.slow progress, partly.due to ‘
technology limitations. At the same .time, hewever, demands
for orbit/spectrum space below '14.5 GHz are growing .
significantly. These demands could be eased if the higher
frequencies could be used as reliably as the lower
frequencies.. k 2 -

The: recommendations are that:.

o Industry should take the initiative, in cooperation
with users and Governmen{, to explore the need for
ceriteria and standards for small earth termindT
satellite systems’ operating in the 2.5, 4, 6, 12,
and 14 GHz bands. It should also assess the-effect
of these standards on future technological develop-
ment, and, if appropriate, define and recommend. -
performance critéeria or standards for FCC adoptéon.
NASA‘BhouZd‘undér;ake; in conjunction with tndustry,
-ta identify,the hardware dnd othg? reliability

T barriers that limit the use of freguenciés above
~ v l4.5 GHz for satellite communicatfons and to '
' ‘recommend a pyogram for lowering these barriers.

M ¥ » . T .

Land mobile/radio’ systems are totally dependent on the
spectrum. Already, the spectrum allocated to these

systems is being used intensively. Substantial .growth in
the demand fqr their“services is- expected. TJ ensure that
- the spectrum will be used in the most efficient way,.it is
desirable to have better quantitative information-about s
the performance,' spectrum utilizationy and capacity of ‘
Jland mobile systems. B ’

. . N . / . . 3

In édditiqn, déveral Federal agencies support the develop-
ment of better land mobile "and other communiéationg\systems
- for  use by-puplic safety services. Howevér, the .objectives
‘of Government support ‘often differ,.a situatign that, can
lead 'to inefficient employment of the spectrum and - )
insufficient long-range planning. .

'-jll“ '
ity
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To meet these land mobile.radio 1ssues -we have three
recommendations: - o i
/l , - ) . .
¥ o Telecommunicatien aushorities éhould foster ‘resegarch
‘to deveZop better criteria for describing and

measuring land ‘mobile serpice performancet

i Qe

o Telecommunicatbon authorities should fostér research .’

. to develop better methods for deseribing and
measuring gpectrum.capacity and utzlzzatzon fot
. Zand mobile radzo systems . -

0 One.Government agency should be responszbfe for
coordinating Federal support of local land mobile .
radio programs. This Federal effort should support
logal agency attempts to ashzeve bettér spectrum

use and lower -costs through.-the, development of '~ -
integrated local communication systems servzng-
several functions or user groups. e

+

-

L4

e ’

The design techniques of current CATV sygtenms may affect -
. the potentlal growth of broadband nonentertainmerit. services.

The questIon is: Are these téechmiques adequate to provide -
systents that will 'be capab&e of handling addltlonql
nonentertalnment services? Therefore' Ny ..

-t
< 7

) Industry and users shouZd seek eaﬁly resolutzon of/
certqin ‘problems of system .performance asSocmgted
.o with delivery of broadband eommunication services. '
g Thegse problem areas inctude: (1) frequency manage-
ment in broadband systems, «(2) interfbce standards,
or.specifications, (3) ‘security and privacy, and
‘e (4} _terminal equipment aharacterzstzcs.f :

v s . “\- ,
To help flber optic communications fulflll its promlse as '
promptly as possihle, the development of approprlate N

standards should begin soon. It 1s‘thereforé reCOmmended

* that: - . < .. , E

. ~
P o

o  The informal” Optzcal Communzcatzons Tasgk Force
. initiated by the Office of. TeZecommunzcatzons
. should #entify what specifications (or voluntary
s.. - Standards) and codes are, desirable “to ensure rapid .
" and orderlb implementation of. ‘fiber. optvc tech-
noZOgy iy . the cOmmerazaZ and publzc secbors.

- s ,

? * .

'
) ' . . , ’
< \
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, POLICY AND REGULATION ‘
v ) &
. ) ) ‘ ) ~
AXthough current regulations restrict ‘the permanent use of
. satwllite small earth terminals,’somg users wish to
develop systems with terminals as soon as possible. In .
spiteé of the possible benefits to be derived from these
systégzy our future freedom of choice ought not to be
precluded by premature approval of proposals for systems
‘that inordinately "consumg"™ available spectrum and orbit
*positions. . . .

t .

~h

g Moreover, it.is imperative that we better understand and
+describe the resources that will determine how many ‘-- and
' in what form -- satellite services can be provided.

In view of these é&oncerns, we recommend that: '

; , . ‘ A
. 04 Government -- through the 0TB, FCC, and other ‘

" agencies -- should reezamine its poliecy and "

S : regulations with respect to use of domestic and
- ~ - % international small earth terminal satgllite ~
. gystems. In the process, it should intensify
* "xitsuseapéh for advice from interested parfies.
. hane )

- v .
0 (The FCC and OTP should give priority to obtaining
- - addittonal and more- comprehensive deseriptions of
: the spectrum/orbit and spectrum/geography resources
0 .\\“<ﬁhnd the. dependence of these on te¢hnical parameters
: ,of satellite systems. ' . g :

Regulatofy‘delay is a mat’ter of widespread concern to the i
telecommunications community. To™reduce the delays incurred ._
by full . hearings, the FCC has from time to time brought
interested parties together for informal gatherings prior
to formal pProcee&ings.- Accordingly, we recommend that:,

0 Coné?ae;atény should be. given to the desirability,. -
feasibility, and .legdlity of making greater use of

J

e T “openy informal déséussions between intereated °
s - parties prior to the start of FCC formal proceedings,
"y © " particulqgrly those that are to congider largely .
' technical matters. . : —

+

. CATV regulation_may be a barrier to -the implémentation of

, . nonentertainment broadband services, -~Partial deregulation
AL of CATV services-is being addressed by the Domesticc’ Councid,
: the FCC,” and Congfess. "The Domegtic Council -regulatory

-group, however, concluded ghatfggg?enough,data were

» Availablé:fon the effects;é&'dereé) ation to support -a
¥, .ot o . - ) » d ) .

- - 4

3 -




decision, which might influence the.general ‘availabilgty
of nonentertainment serwvices. It is recommended that:

o The Domestic CounczZ yorkzng -Group should arrange
s, to obtain necessary research to establish the ’
probdble consequences of partial deregulation of CATV.

t e
-

Lo o S /
SPECTRUM MANAGEMENT ,
3 ' S

4

In the next three-:years, two World Administrative Radio
Conferences (WARC's) dealing with matters germane to this

report will be held.
concerned with sate
band. The second,
Radio Regulations,

The first, in 1977, is prlmarlly :
llite broadcasting in the 11/12° GHz '
scheduled for 1979, will review 'the
including the Table of Frequency

Allocations.

These WARC's will establish the pattern of

N el - N . g“'
3 T . “ f*é\ )
. . . il ®a ’ -
- . *,

worldwide spectrum use for many years to come. Moreover,
their decisions will affect the rules and regulations of
the United States, which are based on the international
agreements. It is therefore important that the United

. States metlculbusly prepare its conference positions in .
&1 areas. ¢
The evolution oi_publlc service satellite systems in the
2.5 GHz band is likely to be inhibited by the limited
variety of servicds that can be provided in the narrow
bandwidth available. Expanding the bandwidth would
increase the number of se®vices-that mlght employ it.
-This would distribute the cost of the satelllte over a

reater number of users. - - v
g9 n o ~

-

u

It‘is recommended that:

o- U:S. preparation for %the 1879 World Administrative
- " Radio Conference should plate emphasis on:

(1) Provision of{Epecirum space for small-
. . earth terminal satelle¢te systems. : R 5

- - T,
-

(2)° Optimization. of orbital spacing of - L
sateZZztes sharzng the same frequenczes

(3)°y Imbalarcesof spectrum/qxbzt utilization *
: above -and below 14.5 GHz.
l (4)

Need for graater bandwidth‘allocbtéon; at .
. 2.5 GHz for public service satellites.
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" o Public sérvice satellite users should determine the -
cost advantages that -could result from inereasing
© the bandwidth availabie to them at 2.5 GHz and®use
the information as- the basis for requaesting the
~FCC to negotiate-for an increase in the availabple
bandwidth.: . -

For land mobile services, we recommend that: . ' .
t . : ’
o U. S. preparation for the “1979 World Adminisirative
Radio Conference should emphasize the resolution of
- differences between the planned use of the 900 MHz
) band by the United States for land mobile systems
and the internatioqal frequency allocations. :
. @

COMPOSING A NATIONAL TELECOMMUNICATIO\NS AGENDA

As was discussed above, the recommendations of this report’

should be thought of as a contribution to the composition

of a national draft "agenda. The final agenda, of course, . -2
must be the product of an extensive dialogue among :
Government, industry, and users. A question arises: What

is the best way to begih this process of joint discussion? -
Possible ahswers abound: ¢ongressional hearings,’ industry

‘and profesdional @§sociation workshops, academic seminars,

and Federal -Executive Branch initiatives. *
) : . :

~Howevér, all’ the best intention$ will most -likely be o -
rendered futile if at the outset some agency does not assume .

the responsibility of feceiving and processing the ideas and .
° proposals .regarding the agenda. Therefore: o ] .

‘0° The services of the Office of Telecommunications will_ -

be available for initial coardination of reactions
to this report and, by extengion, of all suggestions
%

i -

T " s~ pertaining to the PQrmulation of a natiogél telecom-
munication draft age This tenure will lagt .only
.- ‘until a permanent "Keeper of the Agenda" is-named.
. » N l .

o Y

In coficlusion, implementation o%ﬂall the recommepdations ‘}§§

should foster the long-term gr&wth of ‘telecommunication . .

»

. technology 'in the United States. . This growth will benefit -
- not only sekvice users but also industry, which will .

v,

: ,.profit from the'crfation of new markets.

<

-
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CHAPTER 1

'INTRODUCT ION
/

.

.

¢

3 i o = ¢ : ‘ T
Can the growth of telecommunication service§ be appregciably
enhanqed by detecting and lowering the barrigrs,cufrently_‘
impeding a robust demand and an innovative sipply?
. . : ' 2%

.

vary,
LI

. 8 : .
Stated in its simplest terms, the; purpose of this report is
to explore that quegtion. " 2 3 T

AT
a ’.)
¥

However, the scope of telecommunicatidns is so great, the,
kinds of barriers so varied, and the interested parties so

numerous that we must immediately reg?ﬁg'this general
purpose by formulating more precise ébj

egtives, namely:
- - e .
o To idenﬁ}fy actiens that will pave}tﬁé way for- . -
' the application of a few particularly promising )
 technologies to the behefit of users of tele-
communications. . . -~
: S ' o
To suggest any such actions as a basis for Government
program development, for industry injtiatives, and
. for joint Government and industry activities —- in
short, to begin tod ‘compose a truly natibnal

"telecommunications agenda." et o
’ )

?G; the one hand, it should be easy enough to agccept the
desirability of achieving a wider range of . services and of
pressing for their greater avatlability to the general -
public. There is no lack of testimony from prominent pyblic
officials about the central ‘importancé of these sérvices to
the public interest. Typical -- and as relevant now asg .in

1951 -- is the comment of President Harry S. Truman: -
§ -

AN

.

- , . . . - [ ‘
Communications Services represent a vital resource in our moders’ - R
society. They maké possible the smooth functioning/of our comp{‘ez R
egconomy. They can assist in pfomoting internatignal understandi o,

-
.
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. and good. will, they constitute an important requirement for our
' ,national security. There, is, accérdingly, a major public interest’

i “in assurlng the adequacy and eff1c1enoy of these servrces. 1/

On the'other hand it must be acknowledged that, to the
" great credit” of American 1ndustry, existing telecommunlca-‘
tiops services are in good ‘order. Our telephone systemnls
’ alreddy the mQst pervasive and reliable in the world.
Television reaches fully 97 percent of American homes. And,
more to the point,.no great.crisis is in sight.

v - . 2
2 4 * . »
v

' REASONS TO MOVE - , _
- H

LY
Why, then, in view of this impressive record of telecommunij-
cation achievement; is any special effort needed? At l°ast

two reasons bear examlnatlon.
3

"First, this country is 1ncreas1ngly engaglng in information-
‘related activities. Recent studies show that today .one ’
uworker in two is occupied with the production of goods and
_services that relate to the generation, processlng, and dis-

" semination of 1pformatlon. As this trend continues, pro-
ductivity gains in many parts of the services sector of the .
economy -- such as retailing, shipping, banking, education,
health)nanagement, and Government itsel® -- will depend on

flmproved access to and management ,and exchange of 1nformatlon.

L
Crucial to our d1scussron here are two closely related
realltles. " . ) L.

A

-

g |
- < o [The progress of the "information sector" even now

7 'rélies heavily on telecommunlcatlon facilities."®

.o‘ If 1n the future that sector is ta continue its
] adwance,” it will require a steddy infusion of new

telecommunlcatlon teehnology. . - N

Second; with present national dec1s1onmak1ng processes, we,
may n@t be deriving the fullest poss1b1e benefit from a
variety of technological ch01ces. The followihg are examples
of such cholces° . S .

0 : .

1/ Telecommunicationg: A Program for Progress -~ A Re ;kport by the
o President's Communications Policy Board, Unlted.ﬁtates Government .
v » Printing Office,.March 1951, p. 1. . o

s .
o .
. . R , ot Y

‘ > o < ; . - & -,
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' gnd’ industry roles, and delay in national decisionm kiﬂ@u

N

©

' ©  tion of these are involved.

-markets it helped to create.s -

- situation.

> PR

O Satellites, which offer advantages inflost over
/  ‘terrestrial facilities whenever long distances), o
extended networks, wide bandwidths, Or a combina-

. ) e .
: : it v __ {f‘
0 'Solid State technology, which, by virtue of its low . v
' eénergy consumption and high degree of miniaturiza- = .
tion, makes feasible the addition of memory, logic,,.*
switching,” &nd computation power to:millions of .
remote communications terminals, (See appendix F.) R

. . ! .,“. Ps . e ) S A
o Lightwawe communications, which offers an abundance , /7

of capacity and\'a manyfold reduction'-in cable size. L
J ‘ ) ' ‘

0. New regions of Spectrum use, which offer some :elief/
. to presently congested services. -

These sophisticated technologies assume an added signifi- / 4
cance when their developmént is placed in the context.of a , )
rapidly-exparnding international marketplace.: Arthur D. .

Little, Inc., has predicted an annual world telecommunic§tion
equipment market totalling $40 to $80 billion by 1980, up

from a $15 billion market in 1975. American inventive ! ‘

genius’ deserves to Participate to the fullest extent in/the

W oy . .
As this téchno;ogical_advance‘ggsﬁbeggwgaking place; :
ment has been greatly increasing its participation in/com-
munication issues.. Some of ‘the results have been le than .
what -migh€ be hoped for: we refer to gonflict over new

¢

policies, confusion over the questioh of appropriate Goveérnment

‘ [ ’ -~ R / v{’
One might contend that, given the nature of the si at;bn L e st
and the pace of the charge, this conflict, confusi n,. and = e
delay were inevitable. But this line.of reasoning/only 1

highlights the wisdom of actively trying to impro e the *

ta ¥
o

LU

. < o
ONE WAY TO IHPROVE THE PJCTURE: A DRAFT AGENDA |

w

How, then, might we as a nation go about syst
achieving this improvement? The central task,
us, is to compose a broad "draft agenda" for telecommuni-
cations. . The agenda wodld'rep:gsentla'listing of the im- |, ‘ ¢
portant, idsues of the day, together with a sellection of

alternative s.actibns. It could be employed i ediately as




. A
a vehlcle for dlscusslon and ultimately as a basis for
"action.' Any ‘such action, to be effectlve, would have to

reflect a joint effort by all segments of the natlonal
telecommunication- communlty

In the end, the scope of a national draft agenda may be as
broad as the field of telecommunications itself. But it is
possible to specify some of the topics that the agenda will
have to consider. For example, three general subjects that .
no agenda should 1gnore are: e

) oo
o Numerous problems demand our attention.

o .Interaction between Government and indystry is ,
necessary if growth is to'be achieved in some
areas. ‘

There is a division of respon51b111ty 1n
Government S own ranks.
What follows are fuller -- albeit admlttedly brief -- dis-.
. cussions of these three points. . ’

>

. Pgnding Problems

Current problem areas include the follow1ng. crowding of,
the electromagnetic spectrum in current land mobile, ter-
reptrlal microwave, and communication satellite bands;
increased competitiveness of foreign industry; len&thenlng
of the time needed to get through the regulatory process in
spite of the.best efforts of regulatory authorities; 1ag in
technology transfer; and difficulty in achieving cooperation
between Government and industry Wwhen the demonstration of
combined public, and private sector services is involved. -

All pf these problem areas w1ll be dlScussed in detail Jn .
the body of this report. - . :

ot
B

It might be worth noting that 1f, given economic demand, the
appearance of a cheaper item of equipment or an inhovative
service i's needlessly delayed .by any of these problems, then
its benefits are denied to the public for that period. The
public 1nterest, therefore, calls for cqrreptlve action.

™ i
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I < Government and Industry: Their Imféraction
T — ‘ —
T '.Evén\if Gdyernment sgcceeds*in Tgﬁering a barrié%ﬂ--'say,fby .
demonstrating the practicability of a new service of by “}°

"- . Iemovlng a regulatory restraint -= this will not in -of
. itself automatically produce growth. ¢ For economic ¥¥rowth |
. 2, occurs only when supply or demand increases. ThuS*§rowth

., WIll depand on whether that lowered.barrier 'in turn stimulates .

*, " market forces; that is, creates products at lower cost o¥ B .
. Motivated customers to buy more. ‘ S "

4

< # . Although market identification and stimulation are in large
R .part the concern of industry, Govermnment can occasionally
take part. + Government might, for example, provide .a thresh-
.0ld market for a new product, thereby allowing manufacturers
to attain economies of scale. - ' .
These considerations illustrate that actions taken to
enhance growth in‘communications eften involve both Govern-
ment and industry. ’

€
. - - . \

And this is not the only justification for close “interaction
, between the two sectors. Another would be industry's own

conspicuous role in the research and development of new

telecommunication technology. ~ -/

In trugh, such Government and industry interaction would not' -~
/// represent anything all ‘that Gel,, It would, rather, be an '

extension of the longjstandigg close relationship be¢tween .

the two in telecommunications. i . ) .

Ay

o

‘' However, no consensus exists on precise Government and
* industry roles in attacking these issues. A case in point:
. it is still unclear whether Government needs to be involved. -
. in the research and development of satellite technology to . -
be émpioyed in nonmilitary applications.. But Goverqgent ) .
‘ involvement is appropriate in certain' other situatiors. As s
> , an example, joint Government and industry activity may be in
»order in demonstrating the use of various two-way, inter-
active, broadband services that lié\i? both the commercial
and the’PubLig service sectors. v v .

~

! L]
N,
\ e v 4

Also, we mustskeep in mind the implicationi of the signifi-
: cant Zinteraction that takes place among thd Government's
0 several telecommunication roles: policymaker, regulator,

' spectrum manager, user, coordinator, and supporter of

development., With this interaction, agtivity ~

.

. . L] N . .
L) : . ‘0/ v
. ) < , ’ - .
. . ., .




in any one area may have serious impact ®n the others as o
well -as on- nongovernmental institutions.. If £he Aactivity is
undertaken to accelerdte an appllcatlon in the,name of some
.overrlalng public interest, there is all the more reason for
taking pains to elicit industry's views about the probable’
consequences .of a Government action. '

~
. ' . - N

b ]
°

. . , . .
Within the Government dtself
- ’ Y e © >
Fipally, as was brought out by the hearings-of ‘the House
Subcommittee on Communications in ly. 1975, there is °
,within Federal Government a dif ersal of respon51b111ty
in pollcg\research and formulation This situation argues
still more forclh}y for the deyel ment of a natlonal tele-
communlcat on agenda. » .y ‘ .
}J A " '. ' J.v
'THIS REPORT\ANb THE DRAFT AGENDA T *
P ] e

A

’ N ‘.

P 2
Already the Congress and Governmemt s,agencies are pre- ..
paring items that would quite llk@ly appear on a natlonei .
draft agenda.  For example, the 94th Congrgss announced that,
.'the next Congress will address two principal issuegs ‘in . | 3;
communlcatlons-g monopoly ahd competition; and updatlng thew
Communications Act of 1934. Addltaona&ly,spectrumomanagemené
issues will be treated in a comprehensive way at three WARCs®

" scheduled w1th1n'the next thiee. years. Government agencigs
are working together wrth industry groups to define the
issues and to draw up our natloaal p051tlons)en“them.

This Task-Force. Report is-a further @tt t to put some

" items on just such a natipnal draft agen ¥ Its wrltzng

1nvolved a number of s;eps.v Above all*»lt was [

'slim down to manageable size the number of

servmgesato be "considered. Slmultaneous

shar n1ng of focus on the technologle that-would prov1de

the services. L . ) N .

To accompllsh this "whlttling down a,reyigw was made-of
,,the status of many rvices, ranging from electronlc fundé
.. transfer to the ,au ted officg/. Part of the rewaew ,‘?U'
involved gstim t1ng tehtial Penefits of a particglar sér-
v1ce “din-areas such as cost s 1ngs, innovative serv1qes, and

Product. The review furth entalled 1dent;§y1ng unresolved
issues that constitute ‘bapfiers blocklng tﬁe»fur} realiza-
* . tion of éach service. ' - _ \ . e

[

-
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‘Most 1m§or£antly, ‘the review concluded with, 1rst, a llstlng
" Of the actiobns that might- lower or remoye thé barriers and,
then, with an 1dent1§1catlon of who, améng the miny partic1-.
-~ pints in U. S.. &ommunlcatlbn affalrs, migh¥ do what. -

/ e,;é» ] L S )
This 1£emlzatlon of. actlons ~- whieh, ing udes evaluatyon of )
‘prbbable- meacﬁ - W1thagespect tQ.a seléet few of—oqr most . s
significant setrvices and the technologtei to .provide them, L
represents our c0ntrrbutlon to a "draf geﬁda."f; / :

l' v . & F)

"Finally, we emphasize ‘that the pﬁrpose of thlS report is not

. to def¥ne a nationdl program -= oL, for that matt r, a ., .

progrdm for any :ne Government agency.o To the ntrary, its- .
£ ?;,

Objective is to 1mulate joint. dlSCUSSlOn amon 11 relevant -

institutions in Gévernment and indu try. ’Our pe 1s .that

R - out of .this dis¢ussion will emerge a final natjonal telex.
colmmunication genda that w1ll Jdead to'. fruitfyl and agree-
ahle action. ) . Y /}1

But with: thi% call to agtion, guestlons arige: How best can’

< these joint discussions actually be made t@ happen? What
might be the next step'> Here'are some su gest193§ -

-

/ (e}

o~'The relevant Congre551onal co ittees’ m{;ht ho§§ ] )
‘hearings on certain issues ‘of n tlonal scope; B
. examples might be the public service uses of..
_ satellites or cable s&xvices ln rural areas. 8uch
. hearings serve 4s an ideal forum for £hé voicing '
- of a variety of oprnlons and guarant e a truly
natlonal audlence. ; ‘o /ﬁ .

, 1

0 Industry and professional assoc1a’ ons whose inter-
ests' embrace telecommunications might schedule
toplcal workshops with representatlves of’Government
and users in attendance. . S . .

. . . — / .

o} Academlc institutions mlgﬁt take theAfirst step,~ o

possibly by sponsoring seminmys on:theé toplc of c//
e national draft agenda. 2§§“§;X§nln mind prima ily
several graduate schools’ 'spe¢ia g "in- the
study of telecommunlcatlon management and p011
. :

L

. Government could take 'the respons1b;l1ty.f, P. and
- ' CC suggest themselves as prime candidates for the -
., " “rolé of injtiators, thanks to their centra policy- .
making function.- And, ds .the- prosperity of the ;
U. S. business community is so obviously inyolved
in the 'success of a draft: agenda, the*Depa?ément of e

Commerce might start thlngs mov1ng. N T .
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A.léss attractive choice would be the formation of
S ) yet another Government committee -- or, still warse,
o other committees -- to ponder the matter. We hope  ~

e ‘ that, in the end, it does not come down to this.

It should be clear, then, that anything reaSOnable .can be
done. But nothing at all will occur without the endorsement
of all those who would be involwed -~ Government, industry,
and ysers. If these groups wish to express . this endorsement,
' " they must make themselves heard. And the more specific the

.. recommendations, the better. "Tt:may be that each segment of”
* . _ the whole of telecommunications will have to be taken up in
turn; this poses ro special difficulty, so long as at the ~

-end  the Nation does indeed possess a comprehen51ve agenda to
whlch 1t can refer, and which results 1n action. - . '

. But Af there is to be action, there must be a definite point
of departure. The "good offices" of the Office of. Te&ie-
communications are available to Serve as a focal point for
reactions to this repor% We have acgordingly included a
-suggestion, to this effect in the report, . Our expectation is
/that if the suggestion® is acceptable, OT will stimulate
1glt1a1 meetings along the lines suggested by the’ reaction. '
" OT would probably service this function until an off1c1a1
"Keeper of the Agenda" is declded upon.

-

Y " Fg
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Any effort to 1dent1fy barrlers to communlcatloﬁ growth, to
isolate the issues that are associated with those barriersd,
."* .- and to suggest action to ameliorate them ought also to .

+ . contain a point of wiew about the appropriate rogleg of -
Government and industry in communications. This section
expresses that point of view. It will be helpful in staking
out the limits of Government respon51b111ty and in judging
whether a given action falls in the Government sphere, the
‘industry sphere, or some\reglon ,of overlap

< » -~
‘Before turning to. specifics, we can say in & very general ' -
sense that complementary actions by the Executive Branch and

L’ 1ndustry are needed to support. the national and the public

. interest. Government and industry should avoid policies
which put them in adversary roles wzlch compromlse those )
interests. : o
v~ ~', [ .

 -"GOVERNMENT ROLES . s -

_ .In telecommunications, as in all other f£jelds, the Govern-
. «ment's oyerall fumction is to provide for the natiohal and
publlc interest. To carry out this complex responsibility,
Government must assume a number of subsidiary roles, among 4
them the s1x on which we shall’ concentrate our attention:

» A
.

~

o Poligcymaker. . . s : /
‘ - [ * .
0 Regulator.
« * ) . A N —J'
o Spectrum manager. to ~&. s
N . . % ‘
/ .06 User and purchaser. . . A .
- - » N
o Coordinator of public sector requirements., c

>

- N . .

o Suppbrter of . key technologlcal developments. \ .

/. 'These 'six roles,are c0ns1dered.below. . ) o N .

> - k4

/ - T »*Poilcymaker g

,/ . s A . <«

For understandable reasons, framlng national goals and
prlorltles for ady field is far from easy. But it seems to °

. . “— . .
\o - N

-
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be 51ngularly dlfflcult to dlscern and to agree upon matlonal,“
needs in telecommunlcatlons ¢ Perhaps the'veéry perva51veness
. of telecommunications’ is at fault. ‘Becausg¢ it is ubiquitous,

. - paradoxically, it remains 1nconsplcuous. Also, for decades,

"telecommunlca ions": for .most Amerlcans meant just the. .

telephone and’ telegraph systems, the affairs of which were -t

ably handled by the regulated commoa\garrlers without re- .

course to contlnual natlonal pollcy deVelopment .

Although there have been relatlvely few forfmal polrcy ,

. statements in telecommunications, there are -some leglslatlve
and executive signposts to marZ the Governiment's goals:, the".
Communications .Act of 1934, thge Communications Satelllte Act'

of 1962, the Public Broadcastlng Act of 1967, the Publlc

\ Broadcastlng Financing Act of 1970, "and. the various Execu-
) <+ tive Orders delegating Presidential authprity vested by the
4 Communtecations Act. Other’actions -- such as the Federal o
: Communlcatlons Commission's "Carterfone" decision ~- also
represent important,” albeit de facto, pollcy statements.

. Nevertheless, our national telecommunlo\tlon policy(remalns
imperfectly crystallized. Some coptend that it is made: too
slowly and is 1nsuff1c1ently responsive to public need52§h

)}
‘Yet, -others criticize our major regulatory agency, whichfFis

perhaps trying tor £fill thlS void, for usurping Congressional
prerogatives. . -
. Regulator -, o
e

Al
\ . P ’

The reéulatory function is intended to ensure.that the- .
industry is performing in accordance with national policy.
Government’ regulation is toddy a central characteristic of
. the telecommunication industry. The amount of, trade, the
degree of comﬁetltlon allowed, and the rate at which the .
" .industry can apply new technolodgy all depend upon regulatory
action.. The extent of the dependenée, of course, varies
', from sector to sector; in some, even lndhstry structure and ‘
i revenues 'are.regulated. .
K PR ;
The regulator§ apparatus functions to oversee:
- . v - .
o0 Profits and rate-bases of so- called "natural" .
monopoly common carriers. ' ’

o Llcen51ng and use of the "airwavgs". <i -
N ’ S ‘ » ey \ .
v o . 0 Adjudicdtion of confllcts among prlvate .
| , interests. - ‘ . .f)'
: < 20 s —J .
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In addltlon, the regubatory apparatus has,found it necessary
tO. > . ” s . I .
. ) ' \’ 4 j,\ ! ‘ ,

« 0 Establlsh techn1cal standards. . - . : "

It'has done thi’s ‘by promulgatlnq ‘some mandatory standards
and by encoyraging ‘the prlvate (operatlng) sector to develop
voluntary standards of 1ts;own

l

. + ’ .

\The telecommunlcatlon 1ndustry, as well as other 1ndustr1es,.
ig affected by many general reggulatory. requirements’ such, asp -’
~ those imposed by the Depaxtment of the Treasury, Equal

) Employmenx Opportunlty Commiesion, ‘Qccupational Safety and
Health Administratien,:Environmental Protection Agency, and '
Federal Energy - Admlnlstratlon. Regulatlon speclflc to

" telecommunications is pérformed by 1ndependent regulatory
.cébmmissions. At the Federal level this is done by the

" Federal Communications Commission (FCC). " The strength of L

.Commission regulation s its inclusion of complex gsocial and
politic#l issues that are difficwlt to regolve in other
ways. . .An 1ndlspenslble féature of the process is 1ts ability
to serve as a ¢éontrol mechanism that substitutes for™ compe~_
tition where competition does not and. cannot‘work ,

An example of 1nteractlon betWeen pallcy and regulatlon ig -
. President Ford's recently formed Domestic :Council Review
Group for Regulatory Reform. The President’ asked:the Com=~
missioners of all the independent regulatdry comm1ss1ons to
concentrate on four areas: better représentation.of .con- -
sunier interests, elimination of outdated regulatlon, reduoc-
, ‘tion of regulatory delays, and' better ana1y51s of' "economic,

. costs and benefits of regulatory actlons In addltlon, th

Admlnlstratlon has sought to.restore partial competltlon \

within the regulated sectors of tHe’economy.. Of these

topics, the reduction of regulatory delays and the restora-

tion of'competltlon would lower some' barriers to communlca-_
tions growth. - : ., e e .

2 . v . . 4
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, - . Spectrum Manager. -’ C .

I - . ; g . < )
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Much of our long- and: short—dlstance communlcatlons travels
on radio waves- using a llmlted natural resource -- the
electromagnetlc spectrum. It falls te. Government to manage .
this resource in the natlonal and public 1nterest because-.

without orderly use by all it will be denied to all. -

’

on -
Unlake other natural resources, the spectrum is not consumed
by use -- although use by one may at that moment prevent use

. . . B -
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by others. And spectrum use is free. ' Thus theglnd1v1dual

usef’galns nothing by conserving it and, in fact, may have

to pay more for conservation. ’"Conserv1ng" is empgofédrhé%e

in.the sense of avoiding waste, not in the sense of fore-

going productive. use. As examples of waste__ge can citeé the «
" use of unnecessarlly wide antenna beams in point-to-point

services or the use of signalling methods that are unnéces-

sarily susceptible to interfe e, but which are required

by regulatlon. ) o : . .

Over the past couple of decades, owing to the application of
new technology, we have witnessed a dramatic intensification

of spectrum use. The number -of individual land moblle :
channels in a given band has increased by a factor _of four.

"or five. And microwave channels that carried 2,400 voice
signals in_1950 an carry over 6 times that many in the

same bandszatﬁ'”ggﬁtgwe should not confuse 1ntens1ve

use with efficient use. Intengive use of- the 'spectrum,

results’ in increasing the amou%t of ,communication which can

be achieved’ by individual use «of radio channels. Efficient

use results in increasing the total amount of of mmunication

by multiple users of the same channelﬁﬁn c0nd1tlons where

mutual interference between" these users can occur. - The
distiAction comes critical ‘for the $pectrum manager who "
has to maxi ize the number of independent users. Such
maximizatifn -is important in both land mobile radio and in
services s jeqt to,policies’ that encourage increased compe-
tition. - b RSN - S - °

-

The foundatlon of Federal Government regulatlon of telecom-
 munications -~ the Communicati ns Act of 1934 -- does not
"explicitly consider wise and f&ir management of the radip
spectrum or of the geostationary orbit. (The latter became .
a matter of concern with the advent of satellite communi- .
cations.) However, this function. is clearly essent1al to
the public convenience, interest, or necesslty -

, ~
4

e _ ‘ * User and. Purchaser

0* . -

The Federal Government is the biggest s1ngle user.of tele-
communication equipment and services in the United States; b

- _at last estimate, its telecommunlcatlon inventory totaled.
$50 billion. Use, of course, implies procurement; and the ° -
Government's annual bill for these purchases is about $10
bllllon. Naturally, all this accords the Government enor-
mous .potential marketplace leverage. This leverage-might
be used to advance the state of the art and to reduce 'costs.
Furﬁhermore, its use.might result in the development of ®
standards, ‘eéven if these standards turn out to be of the dé&

facto variety. - ) . L —
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» o Codrdinator of Public. Sector Requirements

O
B o

By its ﬁaturg[ government at all levels conétizutes what is .
called the "public sector" -- that is, those activities that
expend tax dollars. It is only logical,.then, that when®
institutions that compose this sector -- public health,

public safety, and education are examples -- need to enter -
the technology market with Federal -funds, the Government

might aggrégate needs, pull together similar.programns, and
lend 'some unity to their requirenients. . )
Also, mdny public sector agencies cannot call upon’ their own
staffs for the technical expertise necessary to judge or

define their telecommunication need. Federal agencies,, .o
therefore, that do possess such specialized knowledge, could ¥.
clearly provide invaluable help to them. This represents

yYet another facet of the coordinating role. ¢

Supporter of Key Technological Developments

The Government ---. dque to its central marketplace position
@nd its need for the most sophisticated of equipment -- will
Sometimes take steps to insure that the development of a key
item of technology. will be hurried along when the market is
not providing it. One technology that.was a direct bene%vg('
ficiary of Government interest was ‘the satellite, the
evolution of which was immeasurably hastened by space and
defense funding. Another example of this role is funding of
basit research by the Nationagl Science Foundation.

~ =~ - N

INDUSTRY'S PERVASIVE ROLE /- -

Y

1

[ad .

Al¥ discussion about Governmental activity . in telecommuni-
cations loses much of its meaning if it_lacks a recognition

of the prominence -of industry and the fundamental role of

the marketplace which drives most development. Indeed, no

‘ matter which way the observer turns -- towards civilian

research and developfient, product development, market idgnti- 7

fication, pursuit of overseas trade -- privatetindustry's
contribution is. the major one:r It is industry's role to-

assemble the factors of production and to bring the product -
to marketr T . ‘

-
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LOWERING BARRIERS FOR 'NEW APPQICATIONS

// '
In the real world, the complex1ty ‘of t interaction among
the variqus governmental and industrj telecommunication
roles that we have just pigeonhol so. neatly is well illus-
trated by the problems that may Accompany’ the lowering of
barriers to the application of d new technology.
There may,‘l in fact, be many ways by Wthh the path of a
prom151ng appllcatlon to the marketplace can be- cleared.

[

Industry Initiative

B

"If the purpose of an application is clear and useful and the
market for it exists, there is no problem. Industry --son
~1ts own -- will feel the  "pull" of the market and respond
C with approprlate vigor. ‘ -0
~ 4 ’
There are 1nstances where the. market is of s condary 1mpor-
7§

tance. 'This may be the\case in afservice inAust¥ry which“has -
_an imperative economic need to increase its/ptoductivity

" through application of technologies that reduce operatlng .
costs. Development of. electronic sW1tch1ng equipment in the
telephone industry is one example.

- v
- .

~ -

. £ Government Involvement

Y

a

Other situations involve Government action. 'Sometimes a

market demand will arise but the "establighed" industry will - -
not react with sufficient zeal, pOSSlblY ecause the incentives -
do not truly éxist or’because the avallable solutions or

products are inadequate. The easy connection of computer
terminals to telecommunication lines,.before the interconnec-

tion issue was settled, was such a case. Some commentators

insist that an application,K lag is becoming all too common- /T\
place in telecommunlcatlons nowadays. The following quota-

tion represents a forceful -= perhaps too forceful -- ex-
pression-of this oplnlon. .

>
.

%
Holding back the tide of technologlcal advancement is

v1rtua11y impossible, as Bell.laboratories, demonstrates
year after year with its myriad patents.
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‘Holding back® the usé&ful applic'atéon, of new technology, '
however, is something élse. AT&T has demonstrated its’
ability to do this many times:befdre.the.FCC.' In a sense,
the company has brought competition upon itself. And at the

s Federal level, at least, AT&T cannot legi§late that away. 1/-

Although the quotation, is certainly relevant to this point
in general, we believe that this.particular statement is
overly scritical of the telephone industry. ‘It can be coun-
tered by remembering one fact of economic 1ife: the cobt, of
telephone and similar "established" services. is in part ‘
determined by the rate at which the massive existing plant
is replaced and extended. If new services were allowed to
force either hasty plant replacement or, dramatic addition of
a new plant, then the cost to the consumer would increase.
Nonetheless, even after givifng the established carriers the
substantial ‘credit due to them, there have been instances in
-] recent memory when they have not met new ‘market needs as
perceived by some. Predictably, entrepreneurs preposing to
provide the new ‘and innovative services have appearedy - -
. Telenet and Microwave Communitations Inc. (MCI) spring to
mind.- C T
\ a . . . . .
Whenever ‘such a situation occurs, the challengers qujckly
find themselves' squared off against their older competitors
in ways tHat inevitably demand that Government —-- acting
through its regulatory agenciés and the couxrts -- assume the

task of modézator betyeeh/the'competiﬂé‘ﬁé%ties.
o o - o
* » 4Another situation calls for deernmént inéervention. On
- occasion; concern for, the pational or public interest re-
quires Government to take'dctions ih the 'absence of market
force® 'or even in oppositioh to existing‘market forces. As
well known illustrations outside the field of telecommuni-.
cations, we point to research on alternative energy sources,
actions to, protect the natural environment, and regulation
of highway safety. - . Ce ‘

\
pA
b d -
.
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Limitations on Government Action

-

Y

When Government contemplates intervenihg in a forceful
mamrer, it faces.a problem of :econiomic philosophy:

$

.-
.
. . "
Cas
e

e
-

1/ Electronies, March 18, 1976.. p. 6‘_&5."
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reconc1llng this Government action with our commltment to
“the opération of ‘a mixed market. (A "mixed" market is a
generally free market modified by ‘some regulatlon ) The
) - theory of the mixed market dictates that  in most cases the
" development of technoldgy and applications should be left to
., . private firms, Government must weigh this option whenever
_considetations of natlonal need impel it -toward guldlng or
1n1t1at1ng selected applications. o - “
)

The dlfference between the telecommunicati problem and the
examples of. firm Government intervention cited above -

. alternative energy research, environmental protectlon, and
highway safety -- is that actions in the latter areas are in
accordance with clearly articulated legislation that estab-

‘ lished national pollcy. In the telecommunication field no ,
. such clear legislative policy statements exist. Thus, $

L actions by Government to direct telecommunication develop-

_ment in the national or public interest may meet substantial

~ res1itance if not mandated _by-specific legislation.

If, nevertheless, Government concludes that it can approprl—

ately take action along these lines, then its activity may -

‘'well draw from any or all the roles discussed above, namely°

0 - - N ‘
i As polloymaker, Government would construct the - o
L . larger framework of law and pollcy w1th1n Wthh the-

appllcatlon takes’ shape. - - o

. 4

As regulator, Government would, resolve whiatever
conflicts arise from the relatlonshxp of  the appli-. ..
cation to other services and establish performance's

¢ e standards for it.

P

As spectrum manager, Government would assure.that, if
. .need be, sufficient spectrum'is-allogated to new ‘
’ - applicants and that their frequency a551gnments are
’ -compatible w1th those of nelghborrng" services.
As user and purchaser, Government might prov1de the
initial market demand for the application,’ thereby <
stlmulatlng 1ts general avallablllty. C

Y

As coordinator of publlc sector requlrements, -
© . Government might canvass the pertinent™public insti-
. tutions to determine their needs and their interest as
well as the p0551b111t1es for their cooperatlon in - .
> demonstration programs.’ o

L N

»
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F%nally, as éuppditer of key technological developments,
Government might subsidize demohstration .programs

or finance additional reseaxeh. \
In the chapters that follow, éddressing particular tech-
nologies; the reader will-discern examples of such actions.

»

. -/ D ~ ;‘ .
_AND I¥ CONCLUSION . - " ' .

N - .

.
Y M
f*-l 3 N »

. " Anyene.who possesses even a’ rudimentary grasp of the realities
of, the American teletommunication marketplace will under-
stand that the Federal Government is surely .not going to
adopt an aggréssive stance in'gll the areas allowed, it on
all the.issues that are placed before it. Private industry
is reafly, willing, and able to handlé most?of the problems 4

* presented by telecommunications' billowing technology. But, \
+in spiteof this, it is equally true that on some issues,
Government, -in one way’ or another, must have some voice. We s
believe that the geveral roles stated at the beginnin of .o 8

', this chapter and summarized immediately above, ta togetheér,’
constitute’the irreducible base on 'which Government's interest
~ s in telecommunication restg. |, 7 ) . o

[ . -
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Chapter 2 deals with the tecghlcal areas chosen for con51der-
ation. The basis for 'final selection of thesq technical '
areas is discussed in "Section 2.1. The remaining sections
deal with each subject area in turn\ For each technical
subject the discussion addresses its, current status, the
issues affectlng its growth, actions de51gned to address

some of the issues, and the impact'of the proposed-actions.
It will be recognized by the reader. that the discussion of
issues and actions can be put 1nto foqr very general
categorles' .

O .Needs and the market. .
o System development-.and pexformante.

o ‘Pollcy and regulation. . \
4 \

o Spectrum management..’

‘
-

Chapter 3, Conclusions and’ Recommendatlons, collects the
pr1nc1pal issues identified in Chapter 2 and the actions
proposed for Governmentd industry, and user groups for -
resolutiQn of the issues.. These recommendations are organ-
ized, under the general categorles jdst mentioned.

4, .

Appendix A summarizes external ‘reactions to the draft ver51on
of the report and the resolution.of these views. Appendix. B
summgrizes data obtained during the visits to industry on
international trade problems as seen.by industry. Appenalx

C provides further technical detail about worldwide aetivities
in direct sdtellite communlcat;ons. Appendix D reproduces
tables that list ‘possible *broadband communlcatlons\network

- services. ZAppendix E gives' additional tecHnical detail on

the worldw1de statgz/of}glber optic communications: Appen-
dix F deals with redent developments 'in .gsemiconductor

. devices technology. Appendix G li'sts the companies’ and

rganlzatlons interviewed during the ‘initial activity of the.
Task_Force. Flnally, appendix ‘H explalns the abbrev1atlons
and acronyms used in the report.

Ex
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CRITERIA N S

From its inceptign, the Task Force membership found: no
shortage of tandidate topics. Based.on the dozens of com-
panies that advised the Task Force in mid-1975 --'more than-
50 interviéws with industry across the Unifed States during
,that“fall - and the members' own perceptions, the li'st.of-
candidate topics grew rapidly.i - ”

Many of the early discussions cgnkered‘on export and domestic
sales potential or on trade problems, factors which were L
subsequently removed as. prominent considerations.Z In
kime, suitable sele&%iOn criteria were developed. .These
resulted in the choice of Direct Satellite Communications,
Land Mobile Radio, Broadband Communicéations Networks, and.
Fiber Opti?)gommunicatiéns’as key technologies most worthy

..of national”/focus. - - ‘ . e

The criteria used for the selection process. were:
S K ’ .'gL '~ ’ 'w' i ,
, 9 Potential for Public Benefit -- There had to be -
'cIear indications that, with lowered barriers,
’ significant public benefit$ would be realizable ifi’
' terms “of economic gains, improvement in the quality
of life, and conservation of scarce national ‘resources.
Significance of Technology as a Barrier to Progress --
The primary barriers had to include technological
factors believed to be signific%ptly,réwgdiable.

Consquences of Business-as-Usual- -- There had té be
. evidence that the projected normal course of events
would not ‘enable full application of the .technology. *

+ o~ e

.« '

1/ ' See appendix F for a brief discussion on solid state device technology.,

- ¢ <,
2/ See appendices A and/ia.\ . : . . -
. . . . \
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R - Or alternatively, there had td be dnrgipreciable‘ .
Lol . contrast in projected results between taking no .’
dction and making an effort to surmount barriers. o -

. o Timeliness -- The state of development of the technology
3 « and public demand had to be suff1c1ently mature to -
warrant attention. -

[

s Gl

»

4 o Approprlateness of Federal Involvement -- There had-
/ to be good positive reason for Fedéral involvement,
./~ + .. ™~as it affects public interest, the use of limited
: o ‘natdral resources,.and the efficacy of opérly"

- targeted Federal R&D expendltures. %?

. 6 . 5

" Concern over reasonable roles of the Federal Government acted . - E
‘ as a continual check on suggestlons for Federal 1nvolVement. -
~ Considerable recognition was given to the theed for 1ndustry /
. part1c1patlon as well 4s the need for coalescing the Federal ,
© viewpoint. ¢ . “ 177
TECHNOLOGIES THAT WERE NOT SELECTED L . ‘ C

+ ¢ . t - t
A number of candidqtes id not surViggff%e test of the f?;e
griterja. Among the unsuccessful candIdates were: the )
 automated” electronic office, electronic funds transfer sys- .
tems, video teleconferenc1ng, consumer electronics, and data .
¢ommunications. Here are the reasons why these admlttedly -
\ important toplcs d1d not quallfy. ] - . 3
(1) The electronlc office was removed from the list
because the telecommunications compon h§ 1nv6ﬂ%ed

o is not very ‘significant. Moreover,ft -

* S

' ersuasive reasons at present for Government ; O
' involvement. P . C

- R
. - (2) Electrdnic funds transfer was removed from theé
) NN ‘ list because_the major problem -at present concerL
' * .. banking regulations rather than telecomMurrication
technology. " o ‘

-
o

o

(3) Vided teleconferencing Qas removed because it was
. beli'eved ‘that it will, be some: tlme before signifi- _
& cant public demand arlses, desplte its potefitial )
, ag a.substitute for travel and the many interest~ - -
. ing technologlcal prohlems whicp will fheed to be -
solved. - . 4 ‘o -

(&y . 4 - - - band
. ‘. » > r
> ..
.
'
-, . . .
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. -
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(4) Consumer electronics was removed because_infustry ’
" . has the techroldgical problems well "in hand. 1In .
y addition, international trade questions, which

" appear to be the remainipng industry.problem, .fe1l
" outside the scope of this report. 37/ T ’

(5) Data communications was not selected for a 4 '
‘ tion because it is a service which i's ma ing rgpid ... "
strides, and most of the- technological p§§§l :

, are being resolved by industry. - No ‘great-bayriers
+ to its growth were visible, despite growing/con-
fusion about the differences between. data communi-
cation and .data -processing. - . -

. N

v -
»

TECHNOLOGIES™ THAT QUALIFIED . : .l
’ . . v S i ' L - '
) : . - B . *
The techﬂolbgie§ that survived did so for diverse reasons. _ *
«. All, of course, satisfied the five basic criteria for selec-
"~ - tion. /In .each'tade, deever{ there were considerations'of : .
”ﬁﬁ'special‘significance4 these are stated below. - AT ” C o~

e
4

Dixect satellite communications, especially for services:

' involving small earth terminals, was incliided because

of its potential public'benefit, the presence of .
significant technical bazriers (t.ev, hardware avaiTa- .
bility and criteria for spectxum/orbit—utilizationd,
timelinessy and potential ‘regulatory or ‘policy barriers ,

to their early utilization. -This subjgct was indluded T
also-because of the danger~tHat‘ea;iy~ad-hoc decisions _ !
might forecloseé future oppqrtunities for beneficial

use of the spectrum/orbit resource.’ - - <

. ’

o

.
-

Land mobile radid; a well established and steadily * = -
growing service, was included because of its. importance .-
to business, public safety, and government operatiors
and because of the“likélihood that there will not be,
sufficient spectrum available to sustain“the growth of - .
conventional privatgly owned systemsy . - | N : ' "‘
-, n- ) . . . \
Broadband communication networks was chosen as an
example of'a “service "whose time is yet to come." .
Despite many Persuasive arguments concerning the bene- . « e
fits such services, they are not becoming available '

. : " ' ¢
' . - . . ,7‘4
< . . - \\ t

3/ See appendix B. ¢

-
d




because tﬁe necessary networks have not been developed
Moreover, techniques appropriate to satellite and fiber
optic communication modes may play an 1mportant role
in prov1d1ng such networks. . .

Fiber optic communications was included because it
‘represents a new communications mode. for the future, .
because of’its potentlal for prOV1d1ng inexpensive high
capac1ty communications, and 'because of its potential
for development into a 51gn1f1cant”new manufacturlng
industry,

In summary, every effort wad made %o assure careful selection
of those technologles that warrant Federal attention and to
solicit various viewpoints, regardless of probable support

« or lack of it. Those technologies viewed as having high -
potential for public and private benefit are accordingly
highlighted and proposed for further discussion.

0
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STATUS'OF THE FIFLD - s

.
’ -
. -

\ . : .
The communication satellite is having a strong stimulative ]
effect on_ telecommunications growth. And, as this technology: -
‘o, evolves, its maturation is marked by the emergence of dif-
ferent sdtellite, systems. Diverse studies %- in and out of
+ Government -- have indicated that, among the satellite .
- ' Systems displaying impressive growth potential, the direct -
'~ satellite communication more than holds‘its own.’ -
T A direct satellite communication (DSC) system is characterized
by the use of small, inexpensive earth station terminals; by
) "small," we mean terminals whose antenha diameter might vary
«  from 0.5 to 3 meters. The terminals would be located Oon, .or
"-close t6, the user's premisés. ~DSC systems. also would have
satellites with high-powered transmitters and narrow antenna ,
"beams. C S - - .
. : . '
These féatures are just the opposite of those observa?ée in
' most of fhe Fixed-Satellite Service systems_currently &n .
Ooperation. ' ‘ :

I 4

-

* DSC- systems .could operate in either the Fixed-Satellite
Service or the Broadcasting-Satellite Setvice. The latter ‘ '
- ' includes both Commuriity and Indiyidual Reception. Considerable .
ambiguity exists -- both nationa ly and internationally --as .
’ to the use of these terms. In this report, we refer to DSC .
on the basis of technological characterigtics. The expression
DSC has no domestic-or ihternational reguilatory service :
definition. On the other hand, -the 'ITU service definitions
for- the Fixed-Satellite and Broadeasting-Satellite Services
1 -appear to be ambiguous in .technologiral classification based
. on very broad interpregption of service characteristics. /
_ This ambiguity has been-intentionally agreed upon inter~ /
nationailly. - - B i
As an exahple,lg'the ambiguity, the Fixed-Satellite Service &
embraces all point-to-point transmission with both points - ° S
‘. ' -~ fixed. In television network relay, however, such point-to-

- point relay via satellite can be made o a local TV broad-
cast'statﬂou, which tﬁen rebroadcasts*ihe signal within a- - ,
local area. The safme point-to-point satellite relgy with
terrestni‘l broadcast might be’inc}udgé under either the " *-

n Fixed-satellite Service or the Broadcasting-Satellite Ser-

. ‘Vice/Community‘Reception’définitions, ‘The final decision™ -
' about which definition‘is'correcp rests with each country. ta

¥ . » / - 3
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In this section, we shall state some of the issues that are ¥
. raised by the evolution of DSC systems. Our expectatlon is

that this issue definition will speed the process by 'which
Government and industry -- acting sometimes 1nd1v1dually and.
sometlmes-in concert -- might identify and lower the tech-
nlcal, regulatory, ‘and economic barriers  that. now -impede our
ach1ev1ng lower cost dellvery of satellite telecommunlcatlon
serv1ces ¢

As the -reader will, appreciate, Government has a stake in the
cost and avallablllty of telecommunication services to

. public service sector users. Thanks largely to satéllidte
communication costs being relatively independent, of geo-
graphic distance, all communication satellite sys tems poten-h
tially offer these users services that terrestrial. communi-
cation facilities are not now -- and perhaps never will
- be -- able to prov1de, at least at realistic prices. Owing
to their-potentially inexpensive earth stations, DSC syste
ought to be just that much more useful to the 1nst1tutlon

.. of the publlc sector. . .

——

R

). IR

It is clear that the future of DSC systems w}ll be strongly
influenced by future-developments in all the” satellite
services, especmally the FLxed Satellite service. To.com-
prehend the DSC issues, therefore, it is helpful to under-
stand first "thé status of the leed Satellite Service. A more
complete discussion of this status is prov1ded in appendlx

C; certain aspeg¢ts of the s1tuatlon, however, are summarized
immediately below. T ) B

.

- .

Satellite Communicatiow Systems. _ ¢

Both satellités and their earth stationd come in a.variety ‘
of sizes. To illustrate an extreme, one propased earth: .
gtation, which is studied from time to time, would be,the
size of a paging radio; it 1s/a receive~only, portable

severe storm-warning xeceivery/ -

Earth station costs also va 4 considerably. For example,
the receive-only version of the ‘small Data Collectionh Plat-
- form Radio Set -~ part of #he SMS/GOES weather satellite’
system -- costs about.$1;500. A large, INTELSAT earth sta-
tion, however, falls in tﬁe $2.5%5 to $5 mllllon range.

i
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., aside exclusively, for the Fixed-Satellite Service.
B - L I ) - A

- internatisnal (the INTELSAT series); dgmestliic in, the United

_Domestﬂg satellite déveiopment is moving ahead swiftly in a
"number of other countries

. the only activities in ewidence in the United States are . oy

and 19/28 GHz, with U. S. firms as active participants,

-of the 102 GHz allocation. . RN

2 o - ) I Y :“ ’
Satellites are now in erbit for a,multifude ‘of serwices:
States (WESTAR, SATCOM I, COMSTAR); ddmestiC in other coun-
tries (ANIK, Sﬁmphonie); maritime: (MARISAT); and military
(FLTSATCOM) . In addition, experimental communications are
being investigated by the Applications Technology. Satellite- ®
6  (ATS-6) andlfhe Commurication’s Technoloqy.Satellité (C%§).‘

€

i fQr example, Japan, France, , i ‘
Indonesia, the United Kingdom, Italy, Brazil, Iran, India, .
and West Germany. And the USSR continues to be active with -
both geostationary and lqw altitude satellites. N

-
-

fgrning our attention to frequency bands, most of~Ehe present - °
dctivity, worldwide, is concentrated in the 4/6 GHz band and )
the Government 7/8, GHz band. INTELSAT V will use both the

4/6 GHz and 11/14 GHz band. Satellite Business -Systems

(SBS) has' filed with the FCC to develop a digital system :

for application in .the 12/14 -GHz band; but aside from it and 4
the CTS, no ‘other plans exist for that band. At '19/28 GHz, ~._

test transmissions planned-by AT&T and COMSAT. Foreign
-governments, however, are degeloping systems at 12/14 GHz

»>

3 - . ~
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Frequency Resources

A}

¥ .

. . . ) Se . ~ N
The presently angbated fréquency spectrum extends to 275

. GHz. ~ Satellite sepvices are allocated about 153 GHz ~- or- )
"'55.6 percent -- of.the spectrum from 7 MHz to 275 GHz, but . -

must’ shdre all except @1 GHz of it-with terrestrjal ser-
vices. . Only.l.JF péfcent of the allocated 153 GHz is set . o

N -

» .- v H ’ . : .
Of the,153 GHz pefmitted Fixed-Satellites, 51 GHz is re- * -
seryed for intersatellite‘activities, npst of which will
begin only in the future¥ This léaves 102 GHz for Fixed-
Satellit® services ofhér than intersatellite. It is on thig * T
102 .GHz. that we Shall'briefly concentrate our attentioh.
) ¢

Fully 95 percent'df this 102 GHz liés ébove 14.5 GHz. Yet, .Jﬁ%
most Of thé current -activity ih satellite com::%@cagions
Y

eccurs below 14.5 GHz, which is to Sa2¥, in megely 5 percent

ST
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Satelllte communication use of frequencies above 14.5 GHz is

' ‘considered to be limited by technology, while correspondlng
5 © ' use of frequencies below 14.5 GHz is restricted more by
market and regulatory factors. - . R

On’ the subject of international frequency management, ‘5§;pa;a-
tions are well under way for the 1977 and 1979 World Admini-
strative Radio Conferences (WARCs). Theserwaigmhave a major
impact on the direction and development o -satellite communi-
gations, on both'national and international scenes. The
. 1977 WARC will deal with the 11.7 to 12.2 GHz downlink band .
- and the sharing between Fixed~ (point-~to-point) and Broad-
- casting-Satellite Services. The 1979 WARC will review the
’ entire allocated spectrum in the light of the needs of ‘1980
. and beyond.

»

Orbit Resourcés -

2o
\ -
'ﬁA geostatlonary satellite must be p051tloned in orblt over
the equator in such a way that it does not cause radio-
interference with other satellites and with other telecom-
‘municatioen systems in general. At present it appears that.
the*United States will share with the other nations of Né6rth
and South America between 75 and 88 degrees of the orbltal
,arc. Just how.much of the arc will be available to the : ¢
United States is an issue that has not _yet been resolved by
thé 1nternatlonal—community. At any rate, to apportion
.- whatever orbital space the United States will have at its
' dlsposal,awe shall have to reexamine our "open Skies" pollcy.
' Fi
Accordlng to thls policy, any U. S.‘organlzatlon w1th the
economic resources, technical capabilities, and customer
~ . market demand can apply to the FCC for use of the satelllte f
s cominunications frequency and orbit resources. But to 1nsuref
. that the orbital arc remalns as accessible as p0551ble scach f\“
_satellite is allowed to use only a prescrlbed portion ‘of it.
. Under presefit U. S. policy, the stipulation is 4 degrees of,
- arc’to .each satellite at a given frequency; i.e., satellites
for the. 4/6 GHz and '12/14 GHz bands must requitre'no more , v
than 4 ‘to 5 degrees orbital separation for noninterfering _%%
operation. Thig restriction forces & minimum ground antenna
size, sets a mlnlmum earth station cost, and influences the -

. 'type -- as well as the cost -- of services that can be . .
offered. These requlrements appear to represent a "minimum
entry constralnt. , ‘ ) ‘ TS
‘ B - N v . -




Owing to the 4 degree orbital arc’ limitation, minimum earth
station antenna diameters are restricted to about 10 meters
for the 4/6 GHz band, Furthermore, the same policy applied
to the 12/14 GHz band would limit earth station antenna
diameters for that band to no less than 5-meters. However,
it should be recognized that a precise calculatjon of orbital
spacing and antenna size must include details of the relative
equivalent isotropic radiated power in each direction from
all sat@llites sharing the band, as well as ‘the modulation
and bandwidth they use. It should also take into account
the corrésponding parameters of the earth stations and their
ldcations. . . * )

‘Geographic Resources

Earth stations must be located so that no interference
results to or from other systems using the same frequency
band. Finding an acceptable site for operation in ‘the 4/6
GHz band- is more involved than for the 12 GHz band, since
the latter band 'is shared only by the Fixed- and Broad-
.castingrSatellite Services. Coordination rules exist for
‘the 4/6 GHz band, and are being developed for the 12 GHz
band. .

a . f
.

" DSC Consumptien of Resources

- -~

'

It has been argued that DSC systems require a dispropor-.
tionate share of the three natural resources discussed-
above; i.e., frequencies, orbit space, and ground.space for
-earth stations. The validity of this argument, however, is

‘" open to question.: The state of the art, regulatory policies,
and economic realities seem to limit DSC use of the fre-
dquency resource -- by which is meant the allocated spectrum --
to about 5 percent of the total of the spectrum.allocated
nationally for the Fixed~Satellite Service. As to orbit
resources, the same constraints limit utilization of 'themdto
- about 4 to 11 percent of whdt is ideally, but not prac-
tically, ‘available for the 4/6 GHz and 12/14 GHz orbits.
With regard to the geographic area resource, it is eveg Hore
"difficult to estimateseither availability or possibleeq\§
usage. This will be discussed in greater datail under
"Issués" below. °

BN ~ [
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ISSUES AFFECTING GROWTH A

IS N .
B . N -

~

Unresolved 1ssues ‘that, are affectlng the growth and develop—
ment of direct satelllte communlcatlons are grouped under
the following subheadings.

1
e .
v
~

. 7 . Needs and the Market

Public Service Sector Users: By the term “publlc .°

service sector users," we have in mind such institutions
- as the Department of Health, Education, and Welfare --

with its medical, educatlon4 and welfare programs =--- or

the U. S. Postal Serv1ce -- with its possible electronic
message serwvice -- or the Department of Commerce Natlonal
Weather Service--- with its weather and disaster
warning services. ! . .

- An - 1mportant issue relatlng to thlS category of users
is:

o

L1

o Their telecommunlcatlon needs are not yet well-
« defined and therefdre must be the object of con-
tlﬁulng attentlon. . .

Publlc service sector telecommunlcatlon needs, after
all, will be met efficiently only ‘'when they have been
-~ more fully defined and have been pulled together so as
to form a coherent market force. All of which brings
us to another 1ssue- -

- . .
» »

o Can this.sector's telecommunication needs be met: =-

or even fully.defined -~ without a demonstration
$ program that goes beyond the present and contlnulng
) § , demonstratlons of CTS? // . .
; .

}Should it be dec1ded that such a demonstratlon is
advisable, it might serve the dual’ purpose of reveallng

- |how t® meet public servicde sector nee€ds and of helping
to further the definition of those needs in terms of

telecommunications. - . -

~ P

W

And, any research performegrln connection wlth such a
. pubilc service demonstration might well result in- our
pushing past the state of technological evolution where

even our contemporary commercial sector 1s 81tuated. .

-

L+ 3843
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The point is that this Yesearch will have to .come. to

. grips with what'at the moment appéar to be.the require--
' ments of this sector's cemmunications. TR we will
state four of these possible requirements: 1dw station.
capital cests, low individual transmisslon costs,

a high degree of “"connec¢tivity". (a term.that refers to
the ease with which a user can be connected- directly to
the other stations in the network), and high data rates
or bandwidths during short transmissions. These require-
ments result from the necessity of 'keeping individual

< user costs low by spreading total system costs widely.4
as well as from the need.to accommodate high speed data
and different forms of video.

It might Be -instructive;to glance at industry's record’
as regards the rate of digital data transmission by
satelli ., . ' ‘ :

Each of the proposed AT&T COMSTAR satellites ‘will be.
able to transmit an aggregate of 1,073 Mb/s; to achieve
this, these satellites will use .30 meter antennas in

the 4/6 GHz band and-Atlas-Centaur launch ‘vehicles.

Thé SBS proposal, on thé other hand, indicates a legser.
total digital transmission capacity for each satellite --
328 Mb/s; this system is based on 5 and 7 meter antennas
in the 12/14 GHz band and an advanced Delta launch 8
vehicle. . - T S

Y

Much of the difference between the capacijies of these .
two systems is attributable to the smaller SBS earth
station antennas and the higher parametric amplifier.
noise figures at 12 GHz as opposed to the figures _
present at 4/6 GHz. Also, the SBS's Delta launch
vehicle carries less weight than does COMSTAR's Atlas-
"Centaur. L : ' o )

- [ 3

. b ’ [
But it would be incorrect to assume. from the ekampl
cited above that the use of small earth stations
inevitably implies a diminished,data ‘transmission
capacity. A more-advancéd satellite, launched by gge
Atlas-Centaur, can iore than ‘compensate for the reduc-
tion in earth station‘antenna diameter.and-the higher
plifier. noisé figure. ' It is.in fact possible ‘to show
hat & system employing 5 meter earth .station antennas
and a satellite antenna mechanism that._covers the
United States*with 11 "narrow-beam patterns could yield
a total digital transmission capacity of 2000.Mb/s per,
satellite; this would be witéJthe use of about 80 watts

3
. ' -
-
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total satellite downlink transponder power output. -The
, data rate at each earth station, .however, may not be
"more than 1 to 10 percent of the satellite's capacity.
: . 83, if greater power and narroW-beam antennas can be T s
built into the satellite; it will be possible to use
small eafth stdtion antennas.and still achieve data
rates sufficiently hégh for efficient public. service
sector -use. - . ’ X .

» 3

- It would be decidedly advantageous for publig service '
sector systems to be able to utilize all earth stations.
) This' sort of earth station may well tufn but to Re

relatively ‘inexpensive. 1Its use, thergfore, would:then
permit many more individual institutions to join the

/ . system than-would otherwise be the cas Further,
thinking in tefms of economic demand, &eater'total ,
system revenues could in principle flow'.from large
numbers of users at- low cost than from|few user$ at
high cbst. With this greater system investment, a more
elaborate space segment could be programmed.’

A related point: what has so far been learhed about
public service'telecommunicat;gp reqguirements: suggests
that one technique able.to satjisfy them may be a vari-
ation of packet radio, which might be tafled "satellite
packet switching." ' This technjique, when, employed in
satellite communications, impoges deqénds on its systems
. similar to those that the publjic service sector may ’
; .. require for its communication hetworks. However, the
- " evidence of the appliocability &f modified packet rd&dio .. ,
techniques to the'needs of thi% sector #s-still incon-
dlusive and it may be that only an advanced demonstra-
tion will cldrify the issue. - [

+ " If it-{s demonstrated that the, way to mee
- - . service sector needs in a cost|effective Mmanner, is via
’ a satellite network, of hundreds -- or thousands ~-= of .
small, inexpensive, unattended ear?h_stations,ywe shal
. most likely be placed in a difficilt regulatory situdy
¢ tion. For such a system would'require & larger orbital
. £3 arc segment than present policy péermits. Alléwing the , . _ ,
- public.service sector.to use mgré than its "fair §;;f£ﬂ(' )
of t#fe arc would mean that it would be in eiv- .
ing a resource allocation spbsidy- -

P
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‘The‘question is: . '

Would“a decision favorable to the public “serviee
Sector be in the.broader 'public interest?
Or, put another way: Do we wish to sanction
this exception to presént policy~regarding orbital
arc deployment? : ‘ ) . C

'

.

-
a

. { International Competitive Position of the United States:
. Pocusing ‘on international trade, Wwe find that one issue

_stands out: } .

’
i

.o ' Should the United-States act to assure its continued
place as technical leader in the world market in
\ﬁ/~view'of the progress other countries-are making .in_

o 2

satellite research? .,

.

-

.
-

A réfinement of this question might read: Should the .
United States take steps to insure that advanced satel- e
lite research is econducted in the United States - even

-1f this means that the Government itself must under-

write the.task? ’ C -

-

ThefNational’Aéaaemy of Engineéring --'in a 1973 report
prepared by S. Métzger of COMSAT -- has addressed this
-issue in the following'words: - .

: ) v :

4
N A 4

Thus' at. the time when all major countries are engaged 'in breaking
-new ground in this field in .order to ingure a place for the future,
the .U. «S., already in the lead, has cancelled the ATS-G, H, and.I.
The effects of this cancellation should appear in the secohd half
I§ f the 1970's because of the anticigatgd need for advanced aero- -
autical[‘maritime,.domestic, regional, and j#&ternational satellites.
ommercial gatellite ventures must, bechuse of the high costs of
atellites d rockets, take a conservative design dppréach. .
: idically ne#:approaches involviﬂ§ expenditures of many' tens of
L millidn dodllars, pah't be funded ?y today's satellite business. ‘.

"} Several otger cointries are Hevelopiﬂg entire satellites, includjng

Y - communications-packages. I recommend that the detailed design-of
satellites for operational commercial purposgs (communications,
broadcast, aeronautfcal, and maritime) be funded by non§3vernment

, »entities; but the U. S. Government should continue ‘to spdnkor the
advanced satellite techniquegﬁand components useful to all. satellites,
"Government and nongovernment, in addition. to its sponsorship of
new satellites for ‘specific ndncommercial purposes, i.e., Government,
military, and scientific applications, and demonstrations of

Ji,sg;sllite‘technplogy for &ystems having no early commercial potential.

)

~ ! N
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.This excerpt serves well to. crystallize the issue of
'the right, division.of support between industry and the
Government for adyanced.satellite research. ’
It might add some perspective to the statement of ‘this
¢ 1ssue to consider briefly what the competitors'eof U. S. .-
industries are doing in tgis area. The Canadians, . .
Japankse, and Europeans have %mall earth station 'demon-

< - strations under way. Thanks to the delay in the United
L . States in{the use of this technology,,k they have taken P
the~Teg@In 1ts development. .They; therefore, may .
. exert substantial influence .at the 1977--an8 1979 WARCs.

in addition, they have begumr “to occupy a Favorable .

”

- position in international.sales.. If small earth terminals
o - become' more wide€ly Used in the United States, these
forejgn countries may carve qut for themselves a L
" | formidable initial ‘sales position here as well.

. . ‘ vt ° N L ; N [}

.o System Development and Berformance.

.

.
’

. The issue actompanying this ,topic is: .

-
o . 7

. 0 Inasmuch as, the extremely wide yangé€ of allocated 1y
T e frequencies abbve 14.5 GHz .is not/being rapidly © . ~

exploited, should we investigat more thoroughly,
the technological outlook for using it-and Perhaps

. o o feevaluate the allocations, in this light?

' ‘ <o . : . . RS T
Of the spectrum bandwidth currently agreed upon inter-
nationally and in the United Statés for all satellite AR

services, *excluding the intersatellite service, 5 pércent

is allocated below 14.5 GHz. There-appears' to be general
agreement ambng Government and industry that the.major ;
“technical problems have been resolved and .technology is -
available for international and domestic satellite communi-
catio?s below 14.5 GHz, wiﬁh some isolated exceptions.

- - i R . - ‘ . - o' - ,“
;2///, . Very little attention is being paid to the debelopment_of‘ ..
~. ) technology to use the 95 percent of the spectrum above 14,5

GHZ and the corresponding” orbit and, geographic resources.

. Bven the first major étep toWards use of 95 percent of the
Fixed-Satellite Service spectrum above 14.5 GHz has not been /. )
taken, although the preliminary step of providing 19/28 GHz 3

. beacons for experimental purposes  on the COMSTAR satellite )

4 + e
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.has ocsurred. No thorough assessment has been performed to -
determine .the technology presently avallable and the asso-
ciated performance limitpations. The llmltatlons of the
channel ate only known' in general and not in sufficient
detail in the frequency geographic dlmen51ons. Even the
problems of antenna beamw1dth and pdinting, for both satel—

. frequency increases to 275 GHz. ' Equally important, no’ .
. assessments have been madé for the various allocatlons.
Th xisting ‘allocations may, not be the best choice and thay

make future system implementations more costly than they - g;

need to be. Some attention should:be given to this resource
imbalance. ' .

§ . Policy and Regulation

.
Y

-

Frequency'Resource Utilization: On the subject of
international radio frequency regqgulations, a central
issue seems to be:

-

o} 'In preparatlon for Ehé 1979 WARC, should the Government
once again review its current satellite»policy
with speeial emphasis on the issue of’small earth
statlons° ( ¥

, The 1977 "WARC will consider, for the 11.7 to 12.2 GHz /
*downlink frequency allocation, the development of rule
for sharlng between the Fixed- and Broadcasting-Satel-
lite services intépnationally’ as well as in the United

* States. The final FCC position for the United States

" at the 1977 WARC is glvegaln the Report and Order of
Docket Number 20468. .

' 4 ‘ i . " - N
In its position, the United States exprésses thé desire’
‘to maintain a flexible position through the use of '

) evolutlonary plannlng" within an orbit. division approach *

* without power flux density limits in the 11.7 %o 12.2
GHz band. The "evolutiondry planning" policy requifes
that satellites be capable of modest, one-tine reposi-
tioning (+"I10.degrees ‘in orbit’ p051t16n), that eartH
station antennas can be repointed to the ‘new satellite
“pgsition, that earth’ station receivers’ be tapablé of *
.retuning oyer the entire operating frequency range of
the satellité network, that satellite -antenna péinting
angles be malntalned within 0.2 degrees, and that ‘ -

. satelllte p051tlons be maintained w1th1n + 0.1 degreew

4 v
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However, current policy seems to preclude use of more,
. than 4 degree orbital arc sateéllite, . spacing, thus

. yestricting earth station amtennas to 5 meters. and
;greater This is the minimum entry constraint intro-
‘guced preYlously Other countries appear e favor

ntennas as small as 0 9 meters. . -

The 1979 WARC-:will review. the- frequency allocatlons
ovet the entlre allocated spectrum;, including *all
satellité frequency allocations. Preparations for

. U. S. positions are well ‘under way by the Office of
Telecommunications Policy_  (OTP), the Interé%partment
Radio Advisory Committee %IRAO), the Federal Communi-
cations Commission (FCC), and the JInternational Radio
Consultative Committee (CCIR), with Go‘vernment and
industry support oo *
Orbit Resource Utilization “With regard to use of the
orbit resource, one issue stands out.

c

o Shbuld the United States reexamine its policies
governing use of the orbital arc with the intent C e

of incteasing .technical efficiency where possible . v

. #hd allowing greater liberality of -satellite small

earth station network use where economicflly"

deslrab1e7 ' .- . ‘ v
Geostatlonary 'satellite orbital slots are 11mrted by -
interference among the satellites in orbit usi g the
samg frequency band. If certain technology limitations
charactéristic of" today s -state -0f the art could be
removed, this might increase the number of orbital -
slots available and expand the overall use ‘of the band. -

The regulatory questions associated with small earth
stations focus .on our orbit use policies. Should _such
small earth stations be gllowed? If so, in what bands?
And, under .what rules? . (On this: spbject, note that

'MARISAT will use a 1. 2 meter antenna in the 1.5/1.6 GHz —

bands; this will-involve more than 12 degree drbital - .
arc spacing between adjacent satéllites.)

Perhaps some flex1b111ty mlght be introduced rnto our.
regulatory pollcles. It might be approprlate to con- .
sider use of small earth terminals in a given band for.

a fixed interval of time, say 10 years. During this
perlod, the subject should be periodically reexamlned

in the 11ght of new technology and needs. - )

J— . s I e s
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Geograghfé Resource Utlll?atlon' We define this igsue
as: follows" ' ¢

. .
> > . ™ F]
3

o, Shpuld we take steps to define more clearly the . .
- .capacity of our .geographic’ areas to contain’ earth o - ~
e w stations that share the spectrum with other:,
services? . . ; .7

Earth statlons must be placed at 'sites that afford th
compatibility: with existing terrestrl 1 and satellite

, systems. To determine this compatibi ity for each .
earth station appllcatlon, procedures have been estab-
lished at both the natiohal -level -~ through thé FCC - 2 -

.and the OTP -- and the 1nternatlona1 level ~~ through | .
& the 1o,

>
-

When comblned with the frequency spectrum,rthese SRA v
graphic sites ;epresent‘a ‘national resource. Bot ’he
geographic ana“the orbit resoyrce derive their signi-
ficance from the satelliteg.and earth stations they
service. - 'It is therefore~d1ffreuit to ;hlnk of them .
1ndependent of the technlcal eharacterlstlcs of the

systems that put -them to yse. ’ Perhaps this is one' .
reason why the amQurit of the gegbgraphic- résource 7
availabie has .not been determined. In fdcCt, even “the .
current us Egl,of this  résource révadentxfled only in .
scattered §' umeptsz ' T

S e
v £
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. /fﬁﬁﬁefﬂh,’, »'Spectfum Managemeﬁt ) to oL
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An 1ssua%nqern1ng&utl}léa~tion Jof the 2 .5 GHz band is:

o Shnuld we nake more‘bande%mgkqvélIable in"the ,' s

" 2.5 GHz band B0 as ¥d¢acco iate More public . "
. servifes, thus’ spreégang tHe postaof the space . )
o ! . segmeént over more users'> R .-

+ . ¢
I3

At present, the leed—Satelllte Sefvice 1s allocated 70 MHz
. in this band and the Bro dcastln Satellrte Serv1ce 196~MHz,
These bandwidths are effe eI% eserved ‘for the. ‘public
“service sector.. But Ehls resiqlicted bandwrdth llmltS the
\\ " number of "’ seryices that can be Offgred within it..: ‘In turn,

. relatively few institutions are abl¥pko partake Of thesé  ',* -
‘sexvices. Th1s~51tuatlon Will kee® " the diyidual user cost

high. What'is needed is b&ndw1dth.s§ff1cient to allow more'




-

publlc service agencies to offer a greater varlety of ser- © - -
1ces. This- should.make thé seryices of this band more cost
effective and therefote more attractlve to public serv1ce
users. . . ® .

.+ A similar issue concernlng other frequency allocatlons below
14.5 GHz is: . . N y’-‘ S
“ L - . . )
o Should we reevaluate our dOmestlc spectrum alloca-
tions below 14.5 GHz in view of the fact that parts
of it are not being ‘used and thgt other parts -- in
partlcular the 4/6 GHz band - are in great demand?
E) .)
The ITU has allocated ‘a total of 600 MHz - to the leed—Satel-
lite Service in ITU Region 2 (North and South America) that
ts 'not being used within the United -States, perhaps because
the presence of radar and other radio location systems in )
bands 3.4 to 3.7 GHZ and 4,4 to 4.7 GHz introduce questlons ’
of technical fea51b111ty and dlscoufage potentlal users.

I

Another 500 MHz has been allocated -+ both w1th1n the Unlted

States and in ITU Region 2 -~ to ipternational cdmmuni-
cations in the bands 10.95 fo 11. ZSGHZ and 11.45 to 11.7 °
GHz. These freduencies are now siated to be .part of the , -

INTELSAT V system. ~The question here yis  why they ‘could not, "
be used on.a limited -basis for domestic purposes with small .
earth statlons. - . YL <

R - ' \\_ ) ’ '\
'Flnally, yet another 750 MHz -- Wthh ig noted rp appendlx ¢
and* whléh is’ also allocated both in ITU-Region 2 and in the

United Sthtes' ~- does not- appear to be in.use at all. In,
the United States, the 6.627-7.125 GHz band ig~available on
a secondary basis fof downlink purposés-and the 12. 5-12.75
GHz band has beeéen allacated for uplink operations in the: -
Fixed- -Satellites services. Th%hreasons ‘for these alloca- .
tlons dre not clear.. e o foLT e ~

: . ° .
- .

In view of the regulatory lzm;tatlons associited’ Wlth the
use of thé 4/6 and 12/14 GHz bands;.it would seem to be.
approprlate for Governmént and ihndustry .to review th

allocations -- espec1a;1y as: part of theé preparatlons for N
‘the 1979 WARc// , . —
1 ’ f L]
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" ACTIONS THAT ADPREAS THE ISSUES * )
% /
; \ d, . 3 .
s . &
The g;ecedlng section has identified what appear to be
technical, -ecoﬁomlcy and regulatory barriers 1nh1b1t1ng the
growth of dlreét satellite systems' The next step is fg; )
Government_and industry to get’ together to study the situation
outlined -in thlS ‘section .and determlne whether these alleged
barriers are 'indeed authentic. e ST T e
. ,;g;i‘ . y . N
But that is admlttedly a very general suggestlon. The 1ssues
~ligted ‘above’.alsé point to a number of more specific recom-
mendatlons for actlon, which are found below. ,
The tlmetable of the two 1mm1nent WARCs --,in 1977 and
1979 -- effectlvely establishes a' deadline schedule for
coming- to grlps with many of the.issues pertalnlng to ‘satel- ,
- lite communications. . These WARCs, then, invest these reeom-
mendations With a sense of immediacy. . .

Addltlonally, possible domestic appl}catlons of direct e
satéllite cemmunications raise questions of technlcal re-
qulrements and 1nst1tutlonal readiness. : - R
These factors and, the 1Ssues we' have stated above lead us to
progose the fOllOWlng actions under the’ headlngs indicated:

.‘ ] 4
- < ' %\ ' o ) ' »

) v Needs' and the Market'
N

v
a . - 3 ’

/
to. Public sérvice sector uasers of communications
 must develop a definition'of their technical. |,

&

requlrements to .see if; upon aggregatlon, satel- -2 "

lite telecommunlcatlons can be’ cost effectlve. e

.
o -

. Government ‘might "al%o 1nvest1gate the need for a demon-
stration program in satellite telecommuplcatlons for public
service, sector usersf THe role of Government and industry,
in any demonstratlons Jbeyond CTS that axe con51dered appro-
prlate, must be 1dent1£1ed‘, . - ¢ S

System Development and Performance - -
> . A ‘N‘. . "" v‘ . =~ c o ’

- » T A .\. . ’k - }'
" Government must determlne if a need exis for NASA to.resume

s

* its_ ‘Fformér place in the development of fAdvanced satellite

telecommun1¢at1qn techﬁology. This review, however, must

R .
e
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recognize that the fundamental needsﬁoé the public serviece
sector user may differ from the needs that NASA addressed .
in satelllte telecommunicatichs’ during the 1960's,

In view of thé*cprrent trend toward greatel. use of small
earth terminals, both domestically and abroad, as descrlbed
‘more fully in, appendlx C: *
-~ "o Industry should take the initiative, in COoperatlon
: with users and Government, to explore the need for
.cr1;er1a and standards for small earth termlnal
./// sdtellite Systems operating in the 2.5%'4, 6, 12,
and’§4 GHz bands. It should also assess .the effect .
" of these.standards on future technologlcal develop-
ment} and, if appropriate, défife and recommend ,
performance criteria or standards, for FCC adoption. ‘ ~

Also: . . s

O Government and industry must-evaluate the research
and development activity- currently céntering on
g ) satellite telecommunications above 14.5 GHz. This
’ review must. include a systém assessment of the
. -pGtential uses, capacities, and limitations of
» . tecgnology applied to the spectrum from 14.5 GHz to *
A * 275" GHz.
It was mentioned above == in the discussion of the issue
relating to America'd competitive position -- that some con-
fu51on&ex1$ts as_to what role Government and indugtry’ ought
to be playlng 1n‘Ehe conduct of advanced sate€llite, research.
The private sector will have to recognize that the Gqvern-
ment .ought not to have. to bear the entire burden of satel-
lite communications development.
¢ o - <,
One 1ngred1ent now missing must be added a "systems organl-
o zation," which wiill be ﬁespon51blelno£ just fog the space
L segment but for dellvery of the service to the user and .for s
- the quality of the service as well. Moreover,- each defon- .
stratlon might benefit from separate Government and 1ndustry
"systems organizations" working in coordination with each
other; the former could He relatively small. For Fed€ral-
user ageneles, the systems respon51b111ty might best Jbe
delegated to a nonuser a ency. Ll . . {
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Policy and Regulatipn,
¥ = .

o Policymakers and regulators must-address the spectrum/
orbit questions associated with .the 'use-ef small
earth stations (0.5 to 3 meters), partlcularly “in
the 2.5. GHZ and. 12/14 GHz bands.™ Consideration
should be given to the. use’'of ore or more bands with .
orbit spacings more than 4 degrees in order to ’
accommodate small earth station systems. In the
12/¥4. GHz band, special attention must be given to
the first appllcatlon for a satellite system. The
technical charactefistics of the first system may
establish de faq;o power flux density limits fox
future systems.,’and- therebyJexélude small earth
statlon applloatlons. 3 - .

. . —
Spectrum Management

&
L4

o} Spectrum allocators must rev1ew the use of the
frequency spectrum from 1 GHz to 14.5 GHz for

" - satellite telecommunications,,giving special
_atftention to: the 2.5 GHz.allodations,- the
orbital arc allocation policies, the use of

l multlple band satellites, unused frequency v

©  allocations *or satéllltes, and the impact of
10,000 or more earth stations in the Unlted - é)‘
States by 1990 on the terrestrlal spectrum - and
geographic resource.

o, The organréatlons dealing with publlc servlce
sector user requirements must seek better repre-
sentation in preparatioh of U. S. posmtlons for -
.thé 1979 WARC.. ° . : L

£ K\‘ . ~ . “.
. i : ‘ . .
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"IMPACT OF. THE PROPOSED'ACTIONS

L .
~ ]

When ‘considering the current situation in which direct
_satellite systems find themselves, it is perhaps more en=
'llghtenlng to speak of’ the "impact of nonactlon. The
measure of any such negative 1mpact is always <difficult. But’
the effects of."U. S. nonaction 1n th}s field have beern

discernible since at least 1973.. -
4
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" First, we‘'seem to be observing- a trend towards the loss of

U. S. technological leadership in satellite teleéommunica-
tions and particularly in.systems applications ‘involving
small earth terminals. There is not universal agreement--on
this -- either in Governmeﬁt or in industry! However, there
are a number of disquietin points.  Except for the propésed
SBS system, U. 'S. iﬁduStrdeoes not have an overall systems

_operation in the frequency bands of 12 GHz. and higher; U. S.

industries do serve as suppliers of space and grounhd equip-

ment,.however, sometimes providing entire satellites. Also,
Government policies are either insufficiént, confliot- :
ing, or fragmented. And the deévelopment of advanced satel-
lite tethnology -- as has been mentioned in two places
above -+~ appears to be slowing in thid country. -« °

If the issue of smdll earth terminals is resolved’ in such a
way as to exclude earth statibns with less than 10 meter

" diameter at 4/6 GHz“and 5 meter diameter at_¥2/14 GHz, the

dpplication of smdll earthsterminals and high~powér, narrow )
anténna~beam satellite technology mdy* be denied to public -
Service sector users for at least the next decade. The
outcome of the issuie resides in the determination’ of the ‘
public interest. e

’ ] . Py i
The lack of representation of small‘éqrth terminal propo-
nents and public service sector users in committee actév-
ities for the 1979 WARC -- in FCC, OTP, IRAC, and CCIR
discussions -- may result in ITU agreements which could have
a ‘long-term, unfavorable impact on U. S. domestic satellite -
telecommunications: i~ g

v ¢ . * .
Finally, it is argued that the past productiwvity gains in
the service sector of the economy have been assisted by the
technological advances® of telecommunications. 1If,these-

.gains are to continue, the cost of advanced telecommunica--

tion technology and. services in the United States mdst '
continue to decrease and their availability must increase.

. Satellite telecommunications with small earth termin 'S May..

take its place among our most sophisticated technolodies in

contributing.in a substantiail way to our continued productiviﬁy

groyth. ‘
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The term "land mobile radio" (LMR) originally described a
radio service which provided voice communications between a
"fixed location and one or more vehicles and between vehicles.
Since that time the industry has ewolved to provide service.
to hand-held units (walkie talkies); to small, personal,,
51gna111ng .devices (pagers); and to data termlnals. in
addition, vehicle location apd some point-to-point (fixed)
services are alsq provided. It is. important to distinguish
between the broad class. of radio operations described by the
term "land mobile radio" and thewnarrower class encompassed
by the technical and legal scope 'of thé FCC ‘rules and regu- '
lations. Whlle many types of radio operations occur between
vehicles and‘fleld stations on land, only some of these

operatlons are technlcally included in the term "lamd mobile

radio. Other services have developed which are not techs *
nically "land mobile" but which appear to perform 'similar
functlons.A The ublqultous Citizen's Band service and radio.
" amateur op ration of mobile radio equipment are the best
examples o ;he latter. The majority of land mobile opera-.
tlons occurs in the frequency bands shown in. figure 1. - .-
\.4—\ 1

The domestic market for LMR and selected equipment (1ncludlng
Citizen's Band;radlo%fls presently estimated.at $783 million
per year and is growing at an annual rate of 11 perCent to

~

reach ‘over $2 bllllon by 1985. . > ‘&

-~ . 4

Problems of market potentlal diversification of new services
" offerings, futuré service demand, adeguate imports and

exports, admlnistratlon and regulation, and many other non~

téchnical issues play a predominant role in the future
5growth of LMR 1n the Unlted States: .

‘

'i . ’ .
" This section’ focuses an those fundamental ‘considerations
% which may contribute not only to LMR technology but to'a
better understandlng of the nontechnical issues affectlng
. growth. Many similar issues occur in. the provision of.
service to aerc¢nauticad and maritime mobile users, but these
are not discussed here._, ‘.- .
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.. - . Land Mebile Services

AN ‘ . — ' \ ) )
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1

MR prov1des a wide range of serv1ces to many dlStant
groups of users as shown in table 1. These distinctiors
ave evolved partidlly.as a result' of different ways 1n

which LMR has been used and partly as a ‘cbnsequence of’

v 'frequency allocatlons made to ‘the separate user groups. \- ’ -
~ . R ’ g . . e

. C L - . N . ;)

g ' The Land‘Mobile Community . ;

3 ) . . - ° NS
¢ ) ‘ -
4

' In broad terms, the land mobile communlty con51sts of manu-
' facturers, operators, users and regulators.' In some cases,
single orgahlqatlons may be manufacturer and operator, or
operator and user, at the same’ time. )
The Manufacturers. The U. €. market 1s serVed by a
number of. domestic and foreign manufacturers. Mo#orola,_
General Electric, RCA, and E. F. Johnson Account for
‘most of the domestlc supply, with Motorola serving a .
- ———-RaJor- share~of\the market.. "This balance may shift -
P toward foreign, supply-if one inclydes,Citizen's Band as
’ a part of IMR, - Prlnclpal\forelgy manufacturers include
Phillips, Pye, Siemens, Thomson- FT&QKI Company, and ’
Nippon Electric.

- e
e

—
. "The Bell System reprxesents something of a : -
@ " special case. In the%past, Bell operating companies “
prov1ded conventional. radjo—~telephone service.in
various parts of the Unit d Stdtes. Now this’ organi-
zation has embarked oh an ‘extensive development pro- .
gram to establish a new, soghisticated form of radio-
telephone service in the 900,MHz frequency band. Whilg{
,the Bell System may, not produce equipment for, this use,
©it is expected to do the'R&D»and much of the system
design and eqplpment\Speclflcatlon that have been. |,
' assoclated with equipment manufacturers in the past. .
. . § r ’ A
. The'Operators. LMR operators are hére defined as those
organizations' that physically operate LMR base statlons
and associated equipment to provide mobile radio sérvice.
Organlzatlonal cgaracter ranges w1dely within two main
categorles‘ 1ntérﬂal use and general use operators. . -
. Internal use operators are organlzatlons which_own and
operate equipment for their own proprletary use. The

e %

. : . -

-, we ) . 59 N e o ' )

c k)-,_.. - 53

[




- R - - ° .
~ ‘ ‘ P s,
R ' ¥ LN - - ¢ \ . . ’
. . By ' . N . i
. B R . a . Y-
: . A o4 ] .
V2 . ! - ! /
. . . . . -
. (%3 - , ' . . / .
. ’ \ . “ . Wl B it ) - . -
’ . - C e Sy EA - ! .. s - i
a . . ’ & A, P .7 . — . -
R ) . Table 1. "Land Mobile Radio, Service. and User Groups;/ - .
> 7 ’ . .
. . i, . ¢ ‘ . ~\‘\ ” - ,
3 | .
B . . . - ' N N i . .
- . * A number of user groups are accommodated in sectlons‘& of the Land| Mobile Radio ‘ .
* ban set aside for six different sexvices, as shown ‘below. | : ™
] . , v - ’ . . M . N i . ~
Category 1 . — : L ! . .
- Public Safety Service ¥ Catedory 4 ., ! Ay . .
Police -~ : BN Ipdustrial Sexvice
. Forestry Conservation . ‘ - ower (Electric Utility) .
. . -Highgay Maintenagce- ) . . . s/Petraleum* ' . . -,
. ' Special Emergency - provides mobile communications N Forest Products< - - .t .
- - for emergency medical and disaster peeds. .+ Motion Picture %
T Fire_. . ° . . Rel‘ay Press : ‘ ~
. . State Guand : oo Special Industrial ’
- Local Government . ’ - : ° " Business * ;. s .
. e T : Manufacturers o - . :
e . . . ) Telephone Maintenance - o -t
: . -~ 1T Ve L . ' .
tdtegory 2 - . . Category S5 - . U
Land Transportation S€rvice i Domestié¢ Publi&®Radio: Service R N i
Mot@r Carrier -~ o . . (furnished by Wireline and Radio Common Carriers): = .
o . Railxoad v . .
* Taxicab * R Domestic Public at largg - for air and land mobile N
, Automobile Emergency . . T and paging service. - .
. - oee===3""" Rural subscribers ' s
- - . . - . . M;,./L""'MP‘ - . c e .' P - e . o . we ot s
LT ) % T, A Y oL , : 5
. _ Category' 3 e . . Category 6 ) ’ s . '
N Maritime Mobile & Aeronautical Mobile Service . Government . .
~ * While thesegroups are not Fruly "Land"-mobile users, , .- This category includes the Federal Government agencies, c .
_ﬂ_/rfstmﬁar equipment operating in the adjacent frequency . many of v(hich make extensive use of Land Mobile Radio. M
e . bands is used to provide radio communications for e The Depantments of the Interior, Agridulture, Justice, :
ships and aircrafts. ' . Treasury, and Defense ‘all use LMR services to meet an R
. . . . . . extremely divefse set of requireme?s. . @ )
- ’ . . ‘ o * - . *
. . . . .- : N e, - L, .
U680 . : - - 6L
\ . ',. 3 " e . .
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. ldrge local taxlcab company, department stores, police /
. ’ departments, and the U. S. Forest Serv1ce all fall into .
: . this category. Tl el .
. , o 'i%:i'*~ :\.m«. ’?“ . A ’

General use. operators are, 6rganlzé§10ns wh&cﬁ“ﬁpgrat%
LMR equipment for -the benefit .of Jthers, usually as
regulated common-carrier. Included are both Radio .
Commont Carriers-and Wireline Common’ Carriers who A . .
provide mobile telephone service intercdhnected with )

€ the telephone network. The Radio Common Carrlers may
also provide dispatch serv1ces.

a third class of operators also exists, .who operate p~J
communlty repeatétrs. " Here,.a central ¥epeater is -
prov1ded for the shared use of several other licensees, ’ .
’ Who are private operdtors. - . . A
T \.,,_/‘-f
In the negw 900 MHz band, another class -of operator
emerges as the Special ‘Mobile Radio (SMR) system. The
exact character of the SMRs has yet to evolved; but
_ ’in' concept a single, licensed operator provides base
. stations and repeater service to & group of users, each.
: , of Whom must be eligible for licensing in the band but |
. " who is not actually .licensed. Unlike opérators :
- ® " of community repeaters,. SMR operators_would be recognlz%&,
by the FCC through the llcen51ng process. SN ' :
, The -Users: In this report, users (seé tablé l) are
" those .corporations and-individuals who actually employ ’
the communlcatLOns ervice. - In*the case ofxlnternal ’
‘ use operators, the operator and'users are one and the
' same. Sears Roebuck, for example, may operate an, LMR
base station_to dispafch its own repair vehicles. ° .-
_General users, on the othier hand, subscribe, to sérvices
prov1ded by others on"‘carriers, .In practice, ,
most such ‘service is used by business and profe551onal - -
people. Citizen's Band users are a class in themselves —--- N
usually private citizens who own and operate their own
. requipment. Such general use ls sometlmes put’ to com=
° mercial purpose. s, _ .
- ' This broad collectlon of users, segregated by the1r<
‘* many. different interests and requlrements or by Lsolatlon
). between industries; does not have a common meeting -l )
: T ground on which to identify common problems and work -
toward their solutions. Many user groups are guite .
small or are well removed from the 'technology of tele- i
communications. Even mdny of the .large corporate users
employ LMR in simple forms, much like~the smaller
organggatlons. . - 2
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'The Regulators:  LMR is universally regulated as to T
P its use of the radio spectrum. Nongovernment users - ‘
‘ are regulated by the FCC; ‘Government users by the *
- " Offick of Té&lecommunications Policy (OFP) through the =~ -
- Intg;dgpartmeﬁt Radio'Advisory Committee (IRAC). n 5
o Margetvéntryl or Radio Common Carriers is,regulated by -+ &
E the*FCC. Their. rates are regulated by the States
. ‘ _ and/of other jurisdictions. g et . : .
ISSUES AFFECTING GROWTH . . S U
;) L - ‘.' ( 7 ‘.” ‘"i"’é ”'” T:"?;;;—:;:h, "a“unwg?:s‘ -‘\ ‘ o
: A wide range of concerns exists within the LMR community. .
- The extent to which they are pérceived to affect the futyre -
growth and, development of EMR services varies widely. Inr ..
this section, those subjects .which have bgen mentioned in ’ \
the course’ of numerous intérviews with users and industry
‘are discussed, They are: spectx congestion, channel .
sharing, performance meaSugeg, regulatory matters, the 900. .
. MHz "band, international questions, and need for improved
'« *, . long-range planning. They are-discussed withip’the more —l
general heading below. ,
_—_— RS r w- ! X !
\\ PR Lo ‘Neeas and the Market O LT B e
- ' The most fundamental and léngrstanding ILMR issue is spectrum . :
congestion, namely: . R : ' . : ,
o} gpw to. deal with the lack of adeqguate radio | ' g
spectrum capacity to meet existing and expected t .
- needs. . . Ty .72
‘ ' ) Lo ] Cw Y 5.
The simplicity of this staggment«iq'deceptive, howgver, ' . -
since no comprehensive, accepted measures ©of spectrum need - ¢ .
for land mobile systems: are available.. . - ST S s
B Y. . ° v . - VJ\','& M C '« ’ .
The Relative Nature of Spectium Congestjion; In thef -~ - "
- curreptly .used bands (below:500 MHz), sevéral cities- i » - .-
’ the United States are cited as being saturated. New_ =, = j
Yotk is gerrerally. accepted as the region where congédstion
.is -most intense. Radio chaniels in other citiesd, such
"as Los Angeles’ and Chicago, while_heavily u%ﬁd, are; not .,
as congested as New York and, therefore, by one’ measure
of performance, must offer someé reéserve capacity. . Even -
. 350, SOme users' in these'-othér dreas find the quality of N "
; 9 : ./ RIS SN A -t B
) p




*service unacceptable or at least ineneed of improve-
~ment. To provide a more objective,evaluation of. con-
'gestionr, an improved measure.of chahnel capaclty and
overall radio system performancemt\Jneeded

.

. Congestion Fixes: Traditionmally, the LMR community\has..,
mltlgated its congestion problems in two ways. " First,
& it has made more effective, use of existing spectrum by
technical improvements to Ehe hardware.  Tone-coded
squélch, in.which.a recelver is quiet until a call ., .
intended for it is recelved, i's one example.. Channel :
splitting, which reduces the bandwidth'of each channel,
s another.. But ‘there is a limit to the degree w
of channel splitting whlqh can occur and still provide
effedtive communications.. There is evidence to suggest
‘that this limit is reached 4n some cases with channel
widths that are wider than the minimum required to ' :
‘permit Lntelllglble reception of speech. However, the
trade-offs involved in determlnlng the ‘channel width
which producgs the maximum spect:u$ capac1ty are not -~

"L well understood "As a result, frequency managers still

tend to a551gn ‘channels of minimum bandwldth .
J ' . ‘he
A second approach to c0ngestlon has been to acquire
more channel space. As an examplé, 115 MHz of new
spectrum has recently been made availablé for IMR
in the band 806-947 MHz. - However,; fundamental to the
questlon‘of prov1d1ng mobre channels- for LMR or other'’
services 'is the need to assure "best" use of the radio
spectrum 4s a natural resodurce. But in LMR, as else- ,
where, "best" js not rigorously defined either micro-
or macroscopically: Limited definitions exist in
purély technical terms; but it is clear that "bést" use
" must also consider short and’ long—term econOmlcs,

' - social values, and other nontechnlcal or nonenglneerlng
factors. Lacking a rigorous defi ;tlon of "best "a
more general Hefinltlon stlll does not, ex1st that 1s-

\w1dely accepted ' “ .. 'g -

“Cost as a Barrier to Congestgon Fixes:. In both,of the
above cases,#lhe user fates higher equipment costs and-

" added uncertalhty, or risk, as t6 how-his new systems
will perform. These factors, coupled with a natural
tendency to stay with the familiar, still exert‘'great
reéssures to stay with the older, lower-fgequency
bands. Even-with large amounts of new spectrum .
avallable, the oider bands remain congested and.are
Tikely to continue so for the indefipite future.

- Effective admlnlstratlon of the use of. the oldér
"traditional™ bands ‘continjes as a major concern for .
the future.- ; . - '

-
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Channel,Sharing:

Tradltlonally, most LMR serv;ces hav
always required. users to share ‘the radio channel assigned

to them. 1In the e8rly stages of sharing, however,
users grow accustomed tp the comparatlvely light loading
on a shared channel. As-demand inérease$ and more .
users are required to share a common resource, channel
loadlng increases and perceived service quallty di-
Early users object to the 1ncur51ons.

-

-

In other 51tuatlons, users gite pres$1ng operatlonal
~needs as reasons why sharing a channel, is not 'feasible.
Consequently, numerous factors fogter a reluctance on
the .part of IMR users to share the: radlo channel

Among them are:’ . .

(1) Apparent need for 1ndependent opefatlons, free
of conflicts with other agencies or adjacent area

-

. users.

N :\\\\42l,~Clear channel experience of early users and,

»

its attendant 1nterference free service {in the
- shared bands). )

°
“ o .

Proprletary 1nterest the users acqulre in th ir
assigned. channels- -- an/attltude deriving in part
from theLr ownershlp of radio équlpment §
. o
The fact that the channel appears*to cost nothing [
and therefore the user cannot’reduce his
cost through sharing "his™ channei with others.
IncreaSe,ln cost that is inherent, in some ; :
forms of;sharing--(the use of toneycoded squelch
*»to ellmlnate reception of unwanted\slgnals, the
usg. of chputer controlled trunkihg Systems, -
etc ). et ' ‘ k-
; X K . : ; - ve
(6) Natural reluctance of compe itors}to share’
facilities that may freely disclosé business
' 1nforMatlon. '(Con51der two .real estate agenc;es .
N -on“the same ckann@l ) o ) « 1
The tradltlonal approach to sharing simply adds base
statigns and mobile units to an already assigned channel.
-Both olgd and-‘new listeners must listen before” they
gpeak to insure that 'the channel ‘is ndt in use.. To
each user the channel i8 busier, access is mbre dlffl-’
cult and- t1me—c0nsum1ng, and. monltorlng for a message

(3

’

(4)

-

(5)

A
AR

-~

_ becomes bothersome. . P X
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Technical innovations have reduced these drawbacks.
Some exampleés’follows: i o
Tone~Coded Squelch:. Tone-roded squelch can, with a -
modest additional investment, insure that each listfener
hears only those messages intended for him, Héwever,
he cannot be assured that he will hear all such mes-

"sages when the channel- use is high.e. _ e

p _ ) :
Trunked Systems: Another techniégl_innovation’is'the

use of trunked systems. Trunking is a concept .in which

a substanhtial group of. channel pairs is assigned to a
single system. Through the use of a central computer
and remotely-controlled, multichanhel mobile trans-
ceivers, channels are scanned each time a user attempts
to gommunicate. The fir8t unused channel ‘is made . :
available. This approach’ is expected to allow much -
higher usage of each channel in some, applications.

) Lot \ -
The major constraints on the growth of trunked systems
are: e .

* -

~ (1) High initial cost of a trunked system rélative

-

tosconventional Systems., *,
-» o '

N ' . .‘\‘. M “ 1, 2"‘(‘

(2). Lack of operating -systems$ to gererate pra&tical
. experience-in the technicaly operational, and

economic aspecqts of trunked system operation.

R '
(3)". Lack ‘of undegrstahding of, or confidence in,
practical systems by potential buyers. '

14
[

(4) Lack of iemotely-tunagle, ﬁ%ltiéﬁénnel trans-
-ceivers. "(Only one has been type accepted by the

- FCC. This constraint .is expected to be eased,

~however. ) o ' S e

A s

. Noté'that the trunking cénc%ﬁt is not linifed to use in
" thé 900 MHz band. Indeed, it is/presengly used 'in the -

Improved Mobile Telephone. System in the very-high and

ultra-high frequency bands.’ However, the requirement ' .
for large groups of frequencdies makes the'new band’the "
only, practical place tb,gét&the.tgunkeg}dispatch systems
started. y . T

o]
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Péging 'K third technical innovation which has been’
developed. to.prov1de a spec1a11zed serviceg at low cost
to the user is paging. ‘It is mentioned here because its

future.widespread use may help to reduce pressure for -

two-way LMR.channels. .
Paglng dfiows simple 51gnalllng af a large number of o
- rs, each of whom carries a small radio feceiver.
Typlcally, phy51c1 ns, repairmen, and other mobile .
people use'such a sexvice to-allow a central office to
adv1se them of a need to cail some partleular telephone.( .
. Paglng is a dynamac, high growth segment of the land moWbile
_act1v1ty. However, the constraints on its growth appear
to be almost exclu51vely in the marketplace. With the
potential for serving up to one hundred thousand sub-
scribers on & slngle channel, evenrthe llmlted channels
presently assigned appear to offer substantial capacity.
The more favorable .economics of paging may drive . out
two-way. mobile uses in some|markets. Issues, prominent.
-in the-field 1nplude the potential for more elaborate
pagihg services 1nclud1ng digital paging with message L
,delivery, w1de area serv1ces, the role of forelgh manu-*
facturers in supplylng tbe U: S. market, and-the cost of
the individual pager. Bringing pager costs below one -
*  hundred dollars, (some.-say $50) is expected to make the
service attractive to the ‘popular consumer markét and
. SO create, a demand. even beyond that enjoyed by present
- Cltlzen s Band radio. Soite estlmates put subh costs
6-to 8 _years in the future.  r L o
¥ 8
Cellular;;ystems~ A fourth\technlcaI debélqpment which
has great promlse for conserv1ng spegtrum and’ 3llow1ng
its reuse in the same area is the cellular system being
‘developed by the Bell System for use in the 900 MHz N
band. The-cellular concépt divides thé grea in which V.
mobile telephone sexvice is provided into small cellu-

lar areas,. ach | .with a central transmitter *and receiver. ")

Mobile telephones communlqate indirectly.via the certral
. installationms of the-cet¥s in which they are locatedo
_ By making the:célls«sufficiently small (e.g., half a .
r  mjle 1n\d1ameter) a s1ngle channel can accommodate all >
the traffic’ or;glnatlng in the cell or directed- towards
it. Since the-same freqdenc1es can be reused at a
- . distance of a‘few‘cell drameters, the LMR chan s can’ )

‘be reused freguently, in a® ®large city. However, because o

this development involves mass;ve computing and inter-
connectlon fac;lltles 1tvmay, like trunklng, be
expen51ve . S




) ’ . v, + - S i\\\7 ,
';,' . ' ‘, .. . - . » 1“ ,
' Trunking and cellular systems may be major steps towards -
;%ducing spectrum congestion. Howéver, they ‘may not
. ecessacily 'be the best.” As Hoted earlier, the' land
V,- mobile market is projected to grew at a rate of 11 )
percent per year. .This represents a-potentiad douﬁlinq
of the demand for land mobile gommyhications in 7 |-
.years. If this increase i to bhe provided with the | .
present service quality, it represents a-potential .
@®ubling of: the amount Of spectrum in use at present| in ,
approximately 7 years. It is unlikely that.develop-{-  :
ments such ds trunking and-cellular systems .alone wijll
dlleviaté this incipient demapd for sSpectrup.- This | -
~ conclugion ar;ses bgcause of the inherent’ increase
J . + Costs assogiated with new téchnical developments, .
- _gﬁcticularlx at 900 'MHz (where they are most’likely]to
e made .available), and because of the 1ldss ‘of contﬁol “
of the facilities by individual users. L j )
v s , . TP ;
- Thus the issues associated.with channel sharing are:
L B .

4

o How to overcome user reluctance'to,grédter shared -
use; ’ . ;

“\
- PRI L

4
5

© How to regover the cost -of new technical develop- .

ments that facilitate sharing. B X
The. 9090 MHz Band: LMR operatjion¥in this bhand involves ’
new coneepts of operation, new.equipment, ‘and new
aspects of’natural influencéds such as radio.noise .
and propagatjion. Most .significah ‘are the Hew gon- , /“

_°, cepts of oper*tion embodied in cellular and trunkéd |, * e

' Systems. Both approachesyéchieve greater'spegtra; )

‘efficiency. . Unlike t®adit¥onal systems, these two ST )
pproaches require high initial investment and fre- c .
quency allocation despite the expected light initial -
demand. Return’ on investmént (both finandially and

ySpectrally) is deferred well beyond that experienced

‘With traditiona]l] systems. . @ : ;
vy ~ v . °

, r~5ﬁ 7. The questions facfﬁ% the community,with gespeet to the

. . ’growth°bf‘;he' 0 MHz band are.summarized. as .

3 ’ } ’ ; ' .
(1) at' is the economic viability of the new

, S;ncepts? : S ' ’ " "

L

-, 4 - ¢
! i * ”» o ': ’o 1 , - -
) . . ,&2) When and at what.cost will equipment be avail-"' l@g .
o ‘ able with which to establish initial systems?,
i P L . y ‘ v, ’ .l

. N B
- f §
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T costly services?

. But an adequate d flnltlon of "capac1ty" has vet to be

3

(3). How can the market be encouraged in its ﬂmitial |
phases dealing with demonstration and proof of - .
concepts? ,

o R . < /‘
>

(4) What will be the role of comiunity repeaters and *

how will they affect the market for other, more

(5) How Wwill natural phenomena such as .noise and
radlo propagation affect system performance .in’
operation? o ) .

These questions, until resolved, constitute barr1ers
£0 development because of the uncertainties they

impose 'on both the users and suppliers. . . ‘,aa-—\

Al : 4

* System :Development and Performance’
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.Performance Measures: As statéd at the beglnnlng of

this section, the fundamental issue 1s how to deal with
the apparent lack of adequate spectrum capacity to meet
existing ahd expectéd LMR needs.

The‘technical innovations noted abové& may help resolve
this  issue. But they can only help. More is needed. -
Basic to the issue is the need .for better understandlng ’
of the "capacity" of a radio.channel for multlple use,
the extent to whlgh\the capacity is being usad, and the

-

avatrlability of additional capacity for use by .others.

found. . .

‘ v -
Before “dapac1ty" can be defined, /a deflnltlon of .
system "performance” is required. How can “perfor— ,
mance" of IMR systems be described and measured? How
does performance depend on the npmber of users, the -
operating ‘range required, and the time for-which .service
is necessary? Agaln there is no adequate deflnltlon of
"performance ™. , _ ¢

N . -

"Lack of the deflnltlons and subsequent means of esti-

mating "capacity" and "performance" has the followrng -
consequences:

(15“ dt creates confusign,*disagreement,.and disappoint~
ment among'users in everyday operations. ' ‘



(2) It.inhibits attempts to improve‘shaniﬁéﬁghoﬁg
users. . ~ . ) ’

e - <
(3) It denies the opportunity to evaluate alternative
-system concepts objectivély. L -
(4) It makes rational planning for efficient spectrum
use difficult. - ) C T ' ‘
Qe * ~ ’
The FCC Spectrum Management Task Force has adopted
"channel occupancy", the percentage of. time a channel
' is in use, ‘as a measure of performance For the user. °
Questions still exist as to the adequagy of this ap-.
proach since it does not directly determine the delay
in obtaining access. to a givén channel. Neither does it.
portray the true situation unless simultaneous measure-
ments are made’at a sufficient number of points in the
area where the "channel oceupanéy" is .to be;determined. .
v . LA 'S . - :
Othegﬂmeasures“of performance are présently in use, but
users and planners alike agree that they*do nbt fully
meet the practical nged. The most common measure of ]
performance pPresently in use is the "number of mobiles" .. -
per channel. 1In the Safety and Special radio channels,
the "numbér of mobiles" performance measure for parts
wane OF the 900 MHz and 470-512 MHz bands is as follows:

<

t
B Number 'of mobiles which
. . ¢+ are considered to saturate
Type of service - a channel - .
Business . " 90
Public safety - .50
Other users ) - 70

‘Users argue that these.rules are.arbitrary and dé not —
adequately account for the different character of radio
used by various operators. Different businesses, for -
example, may have suhstantial differences in.the leéngth -
of messages, frequency ‘of messages, and the amount of-
delay that is ‘tolerable. o
In certain telecommunication contexts, waiting-time has
been # useful performance measure, but even in .switched,
telephone networks it is not sufficient. In the LMR
context, waiting time alpne¥fails to take into account
at least two importang factors --.signal qgaiity and area,

., coveérage-requirements. Attempts-to use waiting time
as.an LMR pefformance measure have not yet been

. ]
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successful, partly as a result of the difficulty of
. measuring this factor.

Availability of adequate and acceptable definitions of
"performance". and "capacity" would allow more.intelli-
gent evaluation of various altérnhtive solutions (e.g.,
channel splitting, bandwidth expansion,s trunking, )
cellular systems) to the congestidn and channel sharing

problem. v, . i . L. Ly

¢

L 4 LI
Thus another major issue is: . b

- v
Z
o How to,obtain adequate definiti ns of performance
and channel capacity for dealin quantitatively

with LMR spectrum congestion

Resolution of thIs issue would do mhch to-remove major
barriers to future growt pf LMR services, namely: (1)
uncertainty gbout the bes .ways to use and administer
the LMR spectrum and °(2) scarcity of new spectrum space,
for expected growth. o -

4

Long- Ranqe Planning: An issue essential to sound svstem
pertormance and hence to LMR growth is, .

& The implementation of long-range planning and the
provisiOn of the tools.with which to do it.

Planning is increaSingly recognized as a critical
factor in insuring max%imun d&enefit from both the g
spectrum and financial,res®Burces. Public safety uséers
hdve documented ‘their concerns for planning in a .
recent report, prepared under Law Enforcement Assmstance
Administration (LEAA) sponsorship by the Associated-
Public Safety Communications Officers. (APSCO). At the
FCC, the establishment of the Office of Plans and = ° .
Policy, a study of future requirements for LMR services
and potential digital applications in,LMR, and the
création of the Spectrum Management Task Force all
evidence a growing concern-for improved planning. As
to the radio: spgctrum allocated to the Federal Governmeht,
OTPlrequires rigorousqplanning by. its Circulars 11 and
12! :

’ W * ”h,*’ 4-'..
At the State level one step in the direction of” inte-
grated system ‘planning and operation has been the
formatiomy of State Planning Agencies (SPA's). Through

P

v




S " . Co. -
. this organizational medHarism, individual states are
consolidating their- communicatiopns requirements and

‘centralizing their planning. . .

‘ The combination of the indispensible nature of the

. - Spectrum and its scarcity drives the SPAS to shared

, 'systems. The high incremental cost of these systems is

. a barrier to their development,,“but a barrier that can

. be lowered by sharing costs as well as channels. -
Overcoming the proprietary interest that individual

» agencies retain in. their dedicated radid channels is

' perhaps more difficult and depends on operational

" experience for its regulation.” Thus, pPlanning tools
and demdnstrated performance of new concepts are

» éSsential to SPAs to solve the problems of system
design, system funding, and system acceptance.

The Suxvey conducted as the basis for this chapter

indicated that Signifidant investments are being made

» in’ improved understanding of both the Operations and

technology.of IMR. Some such investments ‘are deliber- .
ate, as in General Electric studies of* 900 MHz coverage
in Dallas, Texas and stidies of mobile antenna character-

. istics by Motorola. . Other such investments are by-

' " products of other cgncerns,. such as proof of performance
measurements by the**8tate of Arizona and the develop-
ment of better planning and analysis methods in Los
Angeles County. ' Much of; this information’ is poten-

. tially vhluable to many .0rganizations within the

. community and is not proprietary. Wider distribution
of such information, particularly in uniform, format to

' Planning agéncies, would contribute to improved under-
. Standing of the factors*which .affect LMR performange -
and would foster more cost-effective systems, increase
sharing of facilities and spectrum, and thus remove
significant barriers to wider use of IMR services.
5 .

o
-

-
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— ' : T Policy and_Regulgtion, o o

Two regulatory issues were identifiedﬁgy'the Task Forcé:.

B o Affirming ‘the regulatory framewofkofor the- *
Special Mobile Radio systems. -
S . we ‘ ‘ . - ] r . iﬁ
P74 ’ ) . 4
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- o Shof%en;ngvthé duration .of the regh;atbry process. b
. . -+ Special Mobile Radio (SMR) systems: * The Special* 4
’ Mobile Radio systems approach appears attractive to S
. those whd. are eligible because the standards of opera~ '
tion are less rigorous than for common  carriers. The
concept has been developed to entourage trunking, -
which is Tequired_f£6r systems using more -than 5 channels.
- .But the extent-to which trunked systems will realize - .
" o their potentidl to conserve spectrum is clouded by the )
K proépects of market response to systems with .lower-
initial costs --  conventional systems, community
- repeaters, and SMR systems with five or fewer channels.

The regulatory framework for these developments is .
essentially in place, but action has awaited the results
of a case pending hefore the Supreme Court. On May 24,
1976, a Writ of Certiorari was denied by the 'Supreme
Court, removing one barrier to action. Thus, the regu-
latory barrier .has given way to an economic barrier: |,
the need to obtain inifial operating experience' with
such systems to.determine’ actual costs and customer
. demands. Fqr example, to what extent will users of SMR
. * , . Systems detract from the -Radio Common Carrier markets?
Regulatory Delays: +Another- issue affecting growth. is '~
whether the long periods to complete, the regulatory
Rrocess can be shortened. Mdre than 8 years of pro-
ceedings transpired  in FCC Docket 18262 regarding the
200 MHz allocation. The time ngquired to process .
license applications is another concern. g oL
. - ~ S ’ : ; .
As to the lattexr question, recent changes in FCC procedure
- have done much to .spéed up'the gfécesé; but there ‘
Jremains the inherent responsibility of the regulator to
let all, parties be heard. As examples of .improvements,
. " however, note that the FCC has Xecently announced a .77
‘percent reduction in its domestic public land mobile
.backlog in the face'of increased: applications. - '

-

. o

As to extended proceedings on majbr dockets such as CL
. '~ 18262, a major cause -in the past appears to have *been
the lack of comprehensive,, continuing planning. The
recent establishment of FCC's Office of Plans: and ,
Policy is certainly résponsive to this need. Neverthe-
less, there remains diesatisfaction in the LMR community -
over the protracted decisionmaking process exemplified

.
'S .
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by Dockets 18261 and l§262;( The regulators qﬁill'need'
current technical knowledge with which to plah and
evaluate néw concepts and alternatives. S

. . o
‘ D« - . .
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Spectrum Maneéement "

-

-~ ¥

~

While many .questions' of international trade and market
influences exist, the questions affecting spectrum use-as
controlled by international radio regulations are of T
particular concern here. While concern exists about the-
influence of ¢urrent and future radio regulations on'all ™
tand mobile operations, those affecting the new 900 MHz

band are of particular interest. : Both the interni?ional
e .

"9

and U. S. table of frequency allocationg for LMR
extremely complex in that: . ' . ,
A1) International‘mobi;eiallocations are always on
a shared'basis with some other service, fre-,
-quently broadcasting. :
(2) ﬁven“ﬁithin the United States, land mobile
-’ allocations are shared with other services.
(3) Allocations in a‘giﬁen frequency band vaiy from '
one world region to another. - :
(4) The 900 MHz operations $n the United States will -
. be in derogation of the ITU Region 2 (North' and
South America) allocations tabless
Thus’, - the burden leid ineuring freedom from interference to”
broadcast services in Canada and Mexico rests. with the
Uhited States, o - .

.

As a consequerice, an unresolved issue is: A

-~

O How to dmprove the international allocations to °
- provide a more uniform treatment of land mobile

‘operations. . - . .
~ ) o L ; S
Sugh a -change would improve. -the world market potential for
U.'S. manufacturers and foster lower cost equipment through

the economies of scale 'available in ‘serving’ an international

D

market with .common equipment. Such. revisions to the inter-
national .table eppear,digficult, partly' beqause of the

‘e

»
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. relatlvely low interest .in or nked for LMR sérvices at ﬁhe
higher frequencles by third-worl cqpntrles. Similarly,
substantial pressure to retaln/yﬁe broadcast allocationsg

. seems llkely. " Fi

¥ . . .

_ }pere is also, a particuylar need" to prov1de effective methods
or coordlnatlon of the use of IMR in the 900+MHz band along
the borderswwith Canada and Mexico. Such methods should
‘allow the maximum flex1b111ty of use of 900 MHz systems
consistent with protectlon of services in' the neighborlng
countries. At a minimum, coordination methods. used in the |

* lower bands must be adaptedJiz 900 MHz. . Even better, methods

w

»

spec;fically suited to the band should be made avail-
able. A major barrier is th presently Y00 MHz operations
are excluded in regions w1th1n 250 miles of the two ﬁorders,
thus precluding service to 35 percent of the poteht;al U. S.
market area.-

Y *
- . , . . 2
ACTIONS THAT ADDRESS THE TSSUES : ’ -

. >,

- 7 .
While no single crucial barrier to continued grqwéﬁéfiythe e
LMR community exists. presently, there remain a number of -
unresolved questions that do cornitribute to sloWer progress,
potentlally more expensive services, and less "than the ‘most
effective use of the radlo spectrum These issyes have been
1ntroduced above. :
Many of.-the actions sugges;ed here.’fall w1th1n the ,scope pf
respon51b111ty of more than one organization. In most
cases, cooperatlve efforts are 1mperat1ve.

s L 1 -
iy s ‘\ s - ) s

N L , . Needs and the Market )
. . . — oo X

In qﬁr V1ew, the most 1mportant long—range barrier to the
growth of IMR services is the lack of*radio spectrum ca- .
. pacity, desplte the recent provision of an addltlonal 115
MHz. - - N
Overcoming such a barrler may be accompllshed by pfbv1d1ng
additional sp’ctrum or by using that spectrum already availa- -
ble more effectively A balanced approach to the problem
requlres careful con51derat10n of -bath approaqhes.

>
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The recent allocation of fis MHz in the 900 MHz band pro-
wides spectrum relief for the immediate future, although
Chairman Wiley of the FCC has already encouraged the industry
- to look to frequgncies above 1000 MHz to meet long-term )
needs.- However, substantial interest remains in providing
more capacity in the<lower bands also.

b

Thus it is recommended that: -

0 Spectrum administrators at the national level
should intensify research .on the "economic and
social va{ﬁe of services provided through spectrum -

suse with the objective of providing a more rational
basis for .spectrum allocation. e :

The reader should be wérned, however, that it is,no easy
task to do this; and it may be many yeéars before results of
such work.receivg recognition. '

L]
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System Developmient and Performance

. -

a
-

N

sPerformance Measures: A second approach discussed

- above involvgs development of better understanding of
. the interactions between LMR systems sharing the same

'channels, geographic. space, and costs. .

While trunking and cellular -systems are progressive
steps toward increasing the capacity of the radio
spectrum, they do not assist uders of t®e more tradi-
tionaljervices. A critical neéd is the development, of
effective definitions,of the "®apacity". of a radio

. .channel and of "systém performance" for IMR systems.
With such definitions and related means of measurement
the devéIbpment of IMR systems could proceed mQre
rationally. Alternative means.of increasing the
capacity ‘of radio channels using new ,technology or

* alternative methods ¥f frequency usegand assignment can

+ be etaluated 9n‘a‘r compared. ~ . * -~ i

It is récommended that:

O Telecommunications authorities should foster researc
;aimed at providing effective definiti and methods )
of measurement of system .performance LMR systems. -~

'Telécdmmunications authgﬁities’shénlq foster research
" aimed at providing effedtive defin;tiquand methods .
f measurement of channel capacity for*LMR \systems.

v *
’
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Such deflnltlonsland'methods should beé appllcable to °

oth frequency and geographic sharing situations.

Re-

sults should be used to‘'evaluate capacity and performance
of current systems and to.assess the benefits of alter-
natyive techniques for meetlng future needs at‘mlnlmum

spectral cost.

‘Long-Range Pl

e

anning:

5

")
1Y

f

.

There 1s\1ncrea51ng activity at

Federal and State levels of government in long—range
- .planning for improved, more etohomic mobile radio com-

munication sy

stems,

One aspect of -the issue i§ that of

insuring that_ Federal funding is used to encourage the

development of integrated,

spectrum efficient communi-

cation systems meeting' the needs of several State agencies

by sharlﬁ§ fa
better, techni

cilities.
cal, cost,

Another asp
and operation

those active in system planning.

t is provision of
al data to all

One way of addressmng the- latter aspect ls\through the
development of a land mobile design reference guide or

handbook.

Such a fundamental reference covering the

current state of the art, particularly in the new fre-
is not available and does not appear likely '
to be in the forseeable future without Governmient en- ’

quency band,

couragement.

Thi$ handbook should include basic infor- : -
It, should also ,

-include information about planniyg new systems ‘to meget

mation..aboyt LMR technology and\gystems.

spec1f1c requlrements, evaluatin
as 'hey arise for medium- and long-range plannln d,
preparlng 1nteqrated proeurement spec1f1catlons.

’

Thus we recommend that:

policy, alternatlves

"and

»"

-

-

o

=

)

NS

o The LMR communlty should press for an ;ntegrated
approach to Federal funding of logcal LMR projects
with' incentives’ to experiment with cost’ or spectrum

saving concepts.

L)

2

5

s,
5,
o fo -’f‘,d

In addltlon, no formal recommendatlon is needed to, =~ -~

polnt out t#at it is"in the interest of the LMR com- |
munlty to press for improved mechanisms for the exchange.
‘of operational and technical experience among. usé@r

groups.
. Ve
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The major regulatory issue.in IMR is the long delays-which

occur before decisions can be reached. ™t might reduce .
7 delays in decisions involving technical matters &f the FCC : "

could receive submissions of improved objectivity and

qQrality relating to trade—offé.and'alternatives, including
.their long-range implications/ ‘Additionally, we: recommend

that: . =

o .FCC should consider{making more use of informal .
nonadversary discus$ions prior to formal hearings
- - in order to’' reduce tthe scope of. issues to be'’
decided by the formal hearings. ‘ Co

o ‘ ’ s K

Spectrum Management. > .

!
@ ¢ —~ s

‘Most of the international questions bearing on the.growth . ‘}
of IMR revolve around innovation, marketing, and demand.

These are properly deft t6 the operation of the market- . .
place for ‘answers! «. . ) . ’ /’

.
~

The major issue ‘that the harket cannot resolve is the dis-
parity between international and U. S.-allocations, - .
particularly at 900 MHz. As a result, planned U. S. use.

of -the 900 MHz band for LMR is constrained in the 35 per-
cent of the continental United States dX¥ong the Canadiah
and Mexican. borders. Similar!problemSueXQstiin other bands.

-
-~

The recommended action is that: ‘ ., O <! t
o The United States should formulate ang)pgesent .. K
’ the strongest possible arguments for. advantageous
revisions to the .international table of freduency I

allocations, especially in the 900 MHz band, at .
the "1979 WARC and. in subsequent allocation actions. :

, > - .\ - . 7
L n‘ \ (__..-a ‘ ‘ N ‘ ) .
IMPACT OF THE PROPOSED.ACTIONS ’

-

[
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' The most general impact pioduced by aggressive response to

the actions proposed above will be an.inc ase in spectrum

¥
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~benefits

-(1)

" (2)

(3)
o
(5)

(6)

\
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achieved in & more orderly, fashlon and with gi ater

than wguld otherwise be obtained. Some speci%fi

to be expected from ese actions 1nclude.
Moze.effectlye sharlng of fa0111t1es and radlo
spéctrum; . ‘ - 0N (

o

Provision of 900AMHz services to more of the ' .

35 percent of .thé U. S.. area now included in the

250 mile coordination zone along the Mexican and
. Canadlan borders. ‘ .

)
PR o
Greater flex1b111ty in the use Of IR in¢border

areas,

~

Potentlally greater markets for land ﬁ\
facturers as radio regulatlons become mo
internationally. . )

. Improved onfidence in’ plannlng at natlonal, state,
local levels.

ile manu-
uniform’

~

e
.More productiyve use- of Federal monles spent at the
Jlocal lgvel through better coOrdlnatlon among, -
Federal agenc1es. . . . Q

A © . v
Gfeater ultiméte productivity of .thé LMR e&gqtrum.

6*‘\
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STATUS OF THE FIELD

\ 3 ¢

.

The term “broadband communlcatlons networks" -- in the sense
used here'-- embraces most telecommunication netwarks able
to transmit high information rates to many-users in-video,
audio, or digital data form. Generally, such systems
have -- or potentially could have -- bl-dlrei‘!onal capabilitys
When the future of broadband is discussed, i s usually —
assumed that the many services it mlght offer would transcend
entertainment services ¥ia CATV and over-the- a1r, or the
services now provided by the telephone companies, whlle
contlnulng to be based on these infrastructures. N
Toward the <end of the 1960's hlgh hopes were h&ld for the
imminent expansion of bréadbard nonentertainment services.
Quite a few years have gone. by since those days of enthu-
siasm with only a few hesitant .steps taken towards achieving
the promise of broadband systems. In fact‘aﬁhe steps. have '
- amounted to little more than pay television™for movies -and
' sports in certain cities; some optional and llmlted public
access to cable faciljities for the orlglnatlon of program-
ming; very limited cable educational 'servi¢es; computer data
tran®fers; an assemblage of studies; and collection of
speclallzed fragmented,’ and small-scale applications,
exXperiments and demonstratlons. '
' No major trend toward developlng a "wired nation" is visible.
The.lack of progress is -attriButable to reasons, that are
diverse, complicated, and not uffanimously agreed‘upon.
Thes®' include less than conclusive results from a number cf
demonstratlons, 1nadequate ihcentives for industry invest-
ment, uncertainties as to.user demand,’ and regulgdtory con-=
straints. In addition, it is unclear whether the telepﬁbne
industry, the CATV industry, or some combination of these,
w1ll eventually funhlsh such services. N
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° N v .
¢ LA X
bl -

-

.
kY 4
.

To most people, broadband telecommunications 1nto the home
is Just about_synonomous with -cable telev1slon, or CATV. As
‘CATV is perhdps the most “conspicudis, of‘EHebroadband ,Systems
now on the market, some statistics as to 1ts ggowth and
standlng are in order. . T




- to about 15 percent per year.

. 'bus1nesses.

. ’ v

-Jhe cable televisjon (CATV) 1ndustry as of January 1976

consisted of approximately 3400 local operating systems ‘ s~
serving around 10.8 million househd¥ds; this is approxi- .
mately one-sixth of all U. S. television households: Est}-'

mated annual income from subscriber.fees was around $770

million 1n 1974, 'mostly for retrahsmitted television slgnals.
Plant inVestment is approximately . $1.0 bllllon. In spite of .
sanquine préjections gf.anly a few years ago, the cable -
industry i&" not growking" accordlng to expectation. “-From 1966
to 1975, the ¥rowth rate in-the number of CATV systems has.
dropped from about 13 percent.to abolt '2 percent per year,
while growth in subscribers h&s dropped from about 33 percent
Heightened interest and
opportunity in'Pay TV in the last yea S probably imprd¥ed
these gxgwth rates, although there are. 1nsuff1c1ent data to
establlsh trends at th1s time. .

~

At thls wr1t1ng, the CATV, 1ndus§§§ is providing almost

entirely one—way entertalnment services. Entertainment,

however, is not our_ Thterest here. This section will con=- ¥

centrate on two—way nonentertainment services the home

and to institutions, such as publlcuserv1ce orsgyfgatlons or
Entertainment services will be brotght into the

discussion only when they have a bearing .on the prqv1slon of .

nongntertalnment serv1ces.sa:ﬁ

»
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s . Services to the Home

I3 -
~

A variety of broadband nonentertalnment services to the hone
has been envisioned; these might bé provided. elther_by_thege———ef'
common carriers oxr by the CATV industry: . )

~

e e S

(1). Educatlon (adult educatlon, correspondence e
. schools, computer-aided instruction). ‘ .

. (2)  Business condbcted from homé'v1a 1nteract1ve C
-terminals (paid-work-at-home, community .
typewriters and business machlnes, access to
" company data . flles) 'f\

.

- a

lnformatlon access (catalogs, magazines,
-transport 3 tion schedules, flnanclal

Géneral
wire services,

(3)

. .
» - . (o

S reportsk llbraflesf”' - o

(@)

Shopping\and-merchandis'ng services.




.
'

2 ]

- N -

. .
N . . e .
- N Y — .

v ) - (5) oTransportatlon andN\ravel (airline, bus, ‘railroad,
, - hotel, theater, and car\rental reservatlons) .
) -~é§) Banklng and funds‘transfer. ‘. o e -
R , , . \
(7) Ala d surveillance. e v

Pldblic services to help the handieapped and the'<ﬂ
dlsadvantaged. N
. N N
Yet, twoO-way serviees _to the home have not‘ﬁeveloped in an§
substantlal way. "CATV- sSystems are capital intensive. As
: they typlcally emphaslze enterialnment services, they deVote
few resources to' developing the other services cable can
provide. The CATV industry has tnderta about ‘a dozen
" pilot demonstrations of tWo-way interactive broadband S
» conmmunications services at severafylocatlons in the United -,
States. These include, among others, Carpenterv1lle and
Crystal Lake, Ildinois; Columbus, Ohio; Dennis Port, " .
- Massachusetts, El Segundo California; Irving, Texas; Los
Gatos, Callfornla, Orlando, Florlda Jonathan, Mlnnesota,'
OVerland Park, Kansas; and Reston, Virginia. 1In addltlon,
several manufacturers have developed or havé undér deVel—
ment, two-way cable systeﬁs using digital data communica- .
tions to 1mplement anc1llary cable serv1ces¢ . . P

(8)

Perhaps the most lnterestlngsattempts to provége two—way
broadband, nonehtertainment services to the home via CATV
are to be found in certain néw toWns. In addition to :

,conventlonai CATV services,' these new town. systems provide -
alarm services, including medicgl alert, ,under central N v

computer manpagement to members of the newvtown communitigs.

« In one 1nStanqe, arrangements were made with the local\\i‘:/
%nsurance underwriter to allow Etgnlflcant rebates to’ ~
subsciibers of the.alarm s&rvice Examples of new’ town .
broadband 'communi'cations ‘systems include Rossmoor's Leisure

o World in Messgﬂarlzona, and Cqconut Creek, Florlda Flowerxr -

" Mound New Towf near-Dallas, Texas; the Woodlands at Conroe,
‘Texas; and Gatevzew at Albany, California. The Japariese
have been deVeloplng terminals for the new towns of Tama.and
'« Higashi-Ikoma that/%mll be tested in 300.homes starting.in -
2 1978 The two-way pilQt program in the new town of Jonathan,* J
Minnesota, partlally supported by the Department of Hou31ng %
* and Uxbah Development, is no %pnger in operatlon The Mitre

_— Corporation successfully operated a system called 'CCIT dt
Reston, zorglnla, which’ 1nvolved hybrld CATV-telep
communications. : . ; oo
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Institutionaqurq?dband Communications
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While broadband services to the home have not developed in
any significant way, they appear to be advancing for insti-
tutional gnd commercial use. Again, both the common carriers
and CATVS s have a hand 1n these appllcatlons A few
examplés fOllow: , . 9_ . .
Urban Administratior;U Appllcatlonsvinclude pollce,
fire, traffic, and city administration. .The city of
Columbus, Ohie, with three active CATV- franchlses, has
built an additiona independent 12-mile cable system
ded1cated to traffic control rand survelllanee, In
Philadelphia, Pennsylvania, teleconfe;enc1ng vid. a
dedicated two-way ¢able system is used for law
enforcement and criminal justice while, in Phoenix,
Arizona, videophone over telephone olrcults is used-
«for"similar purposes; the New York Metropolitan *
Regional Council operates a two-way microwave facility
‘with'13 nodes <for urban administration’ conferenc1ng ’
under the National Scienge Foundation sponsorshlp,
§partanburg, South Carolina; is tra1n1ng day-care:
workers, and Rockford, Illlﬁ?is, is t:aln;n@ flremen -
‘via tw0rway cable A - X

Hdspltals and Health: The Veterans Admlnlstratlon
.has wiredy, 'and is continuing to wire, 1ts hospitals
for spec1a ized broadband .services (i.e., ,other than
entertainment) . Telemed1c1ne experiments sponsore

by the Department ©of Health, Education, and, Welfare
have led to tontinued.use of two-way .cable for patient
care and TV consultations between hospitals ahd neigh-
borhood clini¢s. Microwave-is being used for video
information transfer among hospitals and for tele-
conferenc1ng among hospital" staff -,\ .

Industrlal Two-way broadba systems have been in-
.stalled in factories to provide. functions such as
inventory control,"qlality control. teléconferencing,
surveillance, 'security alarms, and -training. Examples
are Chevrolet and Oldsmobile Pivisions of General .
Motors, -Americah Motors .Corporation, Dow- Chemical -
Company, and Rockwell International. N

Commetrcial: The Mitre Corporatlon has developed an -
intramural dual cable two-way broadband system (MITRIX)
to transfer hlgh—data rate dlgltal 1nformatlon as webl

v

A
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as to ‘provide capability for frequency division
multiplexed "switchless" telephone and delivery of
standard TV services, 'including local origination of °
programs. . Commercial buildings such as the’Sears Tower
in Chicago, EXXON and CBS in New Yoyk, and U. S. Steel )
~ 1in Pittsburg have cable trunks’designed .into the , Sl
. building. Data exchange between the main office and
‘the branches of a major New York 'City bank is heing -
. accomplished at high data rate over a dedicited -
CATV channel. The British Post Office is testing a
. number of ‘information services, such as Viewdata, as'
v " adjuncts to television signals. .

3 ‘Wired Garrison: The Army (through Mitre éorporation) A ;

-' 1s near completion on a-design for ad Army Base Informa-
tiod Transfer System (ARBITS) for administrative, ‘
. training, .secufity, and'entertainment uses on military
-bases. The Navy .has TV distribution capability on
160" ships, 138 of which have additional broadband

Shipboard Information, Training, afd Entertainment-

. © _ (SITE). capability._ : -
o o Education&(;Xi%ost of Closed Circuit Televison (CCTV) -
applicationd~tan be cited that invélve selected channel -

viewing of: video tapes. Universities and school districts

are using .dedicated channels on CATV for scheduling and
tfdining.purpo:§§19:The National Science.Foundation is_
sponsoring development of a TV.high school course that

can be taken for ‘credit at home. 'The Xerox training

center has a system linking 2200 outlets in classrooms : .
. and dormitories. A further example is the use of :
computer-aided instruction using . .telephone networks,
as in the "PLATO" experiment. ‘ AT ‘.
Social Services: The National Science Foundafiion is
sponsoring projects,for teleconfergricing among insti-_
tutions fér the elderly and among dax:éare centers. % .

~ N - 2
Information Retrieval: A numper of companies have o
developed.remote access, 'computer~based information . -
retrieval systems, mostly for abstracts of published * : .
.documents. Aé¢cess is via common carrier or specialized
common carrier communication links: o Lo~

!

e - -

In a recent report, Mitre Cérpqration catalqged a significaht, .
number of institutional and?00mmerciél-applicagions of T
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broadband Serv1ces that are delivere

microwave, "and broadcast radio. Some of the programs cat—

aloged have terminated. Others are still belng evaluated.

. Many have survived. (See tables 1 rough 6 in appendlx D,

whrch summarizes Mitre's flndlngs ) 1/ :
3 !

1

\

In the FutLre? ~
/

¢ & ’
)

Based on analyses he, conducted 1q l970 at the Insgltute for
,the Future, -Paul Baran ‘estimated, that by 1990 the market of -
one- and two-way broadband servrées could produce $20
“billion in revenues alone. 2/ . , . .
k!
This indicates that the marketé%or broadband%goods -and
servites taken together could total $30 billion by that .
date. | Baran based his estimates on pro;ectlons relatlng to
. over, 33 seryices, such as _automated bank i g (the "cashless

by CATV CCTV, telephone,

society"), computer-aided 1n§tructlon, video library, and ° @

work-at-home cénters. He predicted that little forward
, motion would be -observed algng these lings before 1980, more
ecause of institutional than technologlcal lags. And .
1ndeed this seems to be . e way - ‘the situation ig working*
-out.” (See tables 7 and 8 in appendix D.) ... .

Began S progectrpns were rrived at as part of a broader“
survey on the future of-the telephone 1ndustry. (Harketlnq
studies on CATV by Stanf¢rd Research Institute, 'while not" so,
optimistic as the Baran stimates,
industry, nonetheless indicate a total markef of $b bllllon
by 1985. . >

Broadband’ communications for n0nenterta1nmént purposes is.
therefore in the disc uraging 51tuatlon of experienc1ng
sluggish growth afte hav1ng been the object of optimistic
forecasting. The situation is admittedly complex -ard highly -
591stanﬁ“to qulck ure$. But nonetheless it is possible to
entify some Qf -saliént problems besetting the fleld
fand to Suggest

»

~

l/ The Mitre Corporatﬁgn, "System Definition . fomg@rmy ered Garrlson
C—E.DeSLgn, Volume III - Appendices (Fort Huashuca, Arlzona, B
U. S.;Army Gommunlcatlons Command, July 1974.) - ’ A
) . .
Baran, Paul,‘"Broad—Band Interactive Communlcatfon Services to the
Home: Part I —- Potentlal Market Demand," IEEE 1tansactlons on .
Communlcatlons January, 1975

'l

and limited’'to the cCATV °

act ons that mh.ght addreds them. -. , B
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ISSUES AFFECTING GROWZLH. ) . . -
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-, As npted above, nonentertalnment broadband services -- both * >
to the-homé and to pubilc ‘and commercial institutions -- ’

v /

» represent a poténtiall y huge market, measurable not, only:
’ in telecommunlcatlon tarlffs bit also in equipment sales. e, )
. Yet, the grqyth of these services bas been less tharn 1mpress;ve.
/ mhls is ‘especially the case with broadband services to the —+°
"~ home, which are .virtually nonex1stent. Services to publlc. .

and commercial 1qgt1tut10ns, whlle not mbv1ng along at a

pace that some had expected havecmade at least .some head-
" wa . L3 \/".‘
- v { \‘% “6n Y .
s :; ' <& . ._.,.3 ;?«'pi\ . 43; L .
- .k # P4 ‘S,f«: * o
e . - Needs and the Market ¢

. . , _ ‘

4 - N N : - . -
R © . .:{ : Y

This disappointing raté of growth in broadband services is

in-good part attributable to the lack of'a clearly~-defined .o
market demand. It seefis apparent that until this market

demand is established ‘- in .at least an.initial way -- - : -
o industry will not makeosubstantlal 1nvestments to prov1d
these. servaces. N -

. N L d . -~
~ B _, - - - cm . .

Y

Broadband serv1ce in general, and the CAEV 1ndustry 1n/ /0 , ,

v ) ,partlcular, Ehen, face*the tlassic "chlcken-and-egg#wprob em.
i © The Cabinet ‘Committee ori Cable Communications assessed the
*situation rp ‘the following terms. .

-
’ . . -

J ‘The’ demand for these ,serviges depends.heavily on their availa-

9

- " bility; yet few:- poténﬁial suppliers are willing to accept the RN
- ! risk of developlng ‘hew seYvices without 51gn1f1cant ev1dence Cor -
Lt . of a market demand for them. .3/ . e . . ) .
; <« . . : :;
i Two 1ssues emerge from,thls situation: g o .. T ek

! et [ 4 ’ : !
How €an it be establlshed that a mayket ex1sts for '
- broadband N&nenterta1nment“serv1ce /tb the, home’ T
o How can-the growth of broadband sepwices'to coﬂl '
' oo merc1al and public. 1nst1tutlons be enhanced° . N

“ . . * * ) . , ‘ '
. s : . S con
" o .
< . , \ .. “
" 9 -\\ .

Report

U S. Cabinet Commlt\ée_gh Cable Communicatlons, "Cable
to the President" (Washington, ﬁ c., U.

“ \ Offif%e, 1974). . -

5. Government’ Prifrting-'°

7 U
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_ ) The reader Wlll note the dlfference between "establlsh" a,nd’—'-"?"?;'"’*"g*D
' "enhapce." eﬁtwo ferms express the dlfference between the,.
‘s . o degrees, to which broadband to the home and. to other 1nst1tu~
;49//‘ tions face the ch1cken~and-egg¥ obstacle. The problen is’ L a
- ‘ more intense in the cage oﬂ,se dces. . to the home. It does
R ' not apply 'so severely to servndes to government agenci zand
wusingsses, pethaps owilg .$& the, ability of these organi?
‘tibhs tQ‘eaiéu%atewthalr needs more prec1sely accordlng to ] |
- tHe crlterlqn of cost;effectlveness~: B

RPN - 2 —
. , v ‘4 B .

- s .
~’39§ two 1§sues stated above ralse an- 1mportant questlon-
: . P

» R
i " , .

7 -

- fs a demonstratlon needed to OverchE’theﬂfEhlckeH_‘ LY

, " f and—egg" problem’ ' R ] o
. 2 C— <

// This question, in turn,levokes many sub51d1ary con51deratlons. G
s " For example: What wbuld be the scope, and the nature™ of the
dempnstrataon’ Where would it be located? Who would organize *
it? Who would participate in it? *HGW. would,it ‘be evaluated? ~
‘WouId it_discriminate against segments of the 1ndﬁstry that-, .-
already HEVtheavy R&D commltmengg

e NN

.
A 4

-
¥

r'd N -
. . .

Tt

o
r “ .-

. System Development and Pdrformance-. - o2 T s ¥
- : .- - ST, - e S .é_’fA ‘:,,,u . . 3 P 5-—;:.
. : . T e SRR A R - b \.\X‘
The present status of broadband communlcatlons ralses an ] Wt
: ‘. 1issue that is more technlcal in nature‘than the market 1ssues-—'n u
, ‘ dlscussed .above: . - v . s o o R :“'2
- " ) R //’ . .z
‘o Wlll brdﬁdband systems have “the technlcal T T r
- " . . perforjance capablel of meeting . the earriage < .. . 2
' Y. re@uﬁ?@ﬁents ef theSe emergrng serv1ces° . e
. \ - s :
* ™. The technlcal design Sf a partlcularmsystem 1s‘hlghly de- .,
pendent on the nature a r. of eervLces to be‘Supported. .
. Systems now ﬁrov;dlng sp c1 zed services -function well " .o,
- because they are elther elatlvely<narrow band Qr carefuliy ] >
*» designed to accommo te certa;n speclfled3$erv1cesu -However, - -
‘ " ‘mugmentation of- serV1ce§~gn thdse=< syst < .dould lead to . . =
. potential dedign’ dlfflcqltles. Fpr ek pie, a8. new servicgs .
b are added, it becomes increasimgly gifficult té accommodate . .« - o
‘them as the dgsign Iimite .aré gpprmacheﬁ, Adding arl3th - = -
.. channel to a 12~ channel. sygtem, oy - the, let «<channel to v, N
BN -20-channel - system, may requlreﬂlnvestment in an- entlreiy . e s
o nevw parallel -system, or ‘a-total retroflt*:at a_cost equlv- S
) aIent to the\dﬁlglnalﬂsystem*cost , ‘ _ s
. . I . 3
) . ) ‘ : - * ' S ‘ - S ) ;:Z' o
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. technological issues of spec1al 31gn1f1cance .to it.

=

K4

to

" The’ questlons

N

e
These englneerlng dlfflEultles enccuntered in prOVldlgé
augmented services emerge because in’“the design of br&ad-
band systems there are .a significant number of enghneerlng T
trade-0ffs. Thege trade-offs involve: bandw1dth requirements;
amplifier linearity, noise flgure, and spac1ng, frequency
allocation of spectrum, space:in the systeh; degree of_cabler
attenuation; the length qf the cable run; dlsperslon and
time delay; accumulatlon of noise; accumulatlon of 1ntermodula-
tion distoxtion and 1nterference effects, system topology; and
rellablllty =

o~
°

-

. LI , ,
In general costs .and de51gn dlfflcultles escalate rapldly
with increasés in bandwidth reqalrements -and system 1loading.,
Systems are therefore designed to ‘meet current or “perceived
near-term reqﬁlrements, To reduce costs,.the ultimate ‘ .
bandwidth capability is often sacr1f1ced For example, -
although cable technology will allow bandwidth of up to 300
MHz, the design of a 20-channel system w1ll very likely be
limited to a 120 MHz capablllty - ‘

This p01nt Came thrqugh clearly in the report of the Cable
Television Techknical Advisory Commlttee (€TAC)- to the FCC,
Panel 95 whlch states:
- or T * ; : ) .

In- any system the addltlon Q& new servites increases not only
the spectrum utildzed but.the tofal signal power carried in the
system. The mumber®of possible spurieus frequency combinations
infcreases very rapldly The nét result may be of serious con-
sequences when there is not enough margin, left in the design‘*of -
the existing plant This qondl ion has been encoun! d by many .
syStems when trying. to actlvate éheﬁhldband channels ere pre-
vjously only low and high VHF channels were carried. ' Great de51gn
care and increased system monltorlng and malntenance will be
. necgssary in proportion to the extra system- loadlng 1ngurred

' ome cases amplifier régﬁaczng and/or replacement may

be necessary 4/ .

4 1 ’ v . 0
1 . i . .

-

[ J
The fragmenteq»structure of the’ CATV 1ndustry makes the;e . (
Thtee
questions are of spec1al cOncern to that industry; all of )
them relate to, the majorhtechnlcal issue already discussed. .
re: (&) Does the CATV .inHustry need centralized

- R&D on common téehni&al
service delivery? (2

problems associated with brpadband

Eﬁefeﬁéfstems design prfblems that
" (3) What néeds to be'

L . ¢

will impede growth unlesskresolve ? )
done to achieve long- distance 1nterc0nnect1ng of *CATV, broad- .*
band systgms for serving: both.urban and, rural areasy?

. * '
. - ‘
o
B -

3 e, R

4/ Federal Communlcatlons Comm1551ons, Cable Telev151dﬂ‘%echnlcal
Advisory Committee Report to the Federal Communications - - o

' Commission --*FEC CTB 75-Ql,, May 1975, Vol. II, Part 3, p..678. .

* * . ’
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Technlcal problems c1ted above are nelther exhaustive nor

.unique to cable- systems. -

They are common to all broadband

systems, 1nvolv1ng a multiplicity of users.

Other issues, of

equlvalent proportlon can be expected to require conslder-

able ‘attention 1n the coming decade..
assurance of adequate security and prlv¥ﬁz
private and business usérs; compatible

Among these are:’

measures for both

érface standards
‘and spec1f1cat10ns to facilitate 5ystem interconnections; N

~ .

- is,

. cable constructlon costs, high.

and the evelopment f low cost, compatible user termlnals
" Indeed, telephone systems have had some analogous problems;
and flber optic, systems, when they evplve, W1ll have to
.ovércome 51m11ar difficulties. . v
4 o '
. This’ technlcal issue; of course, is merely another K facet of
the "chickegn-and-egg" predicament. It is unrealistic to '
expect 1ndustry to 1ﬁcrease or to alter its, present communi- -
cation.plant on‘the basis of a menu of ill-deflned, tentative,:
“blue sky" services that may or may rot materialize at a .
reasonab#} future date.- Yet the slow rate of ‘such indistry. -
iffvestmerits contributes to- delaylng the arrival of the very
.serv1ces that Justlfy plant expan51on

.
R i

A

. .
H RE N . , 4 . 15,
i 4 ” [ A, ‘

?oimcy éﬁd Regulatlon
P . “‘~% ) ]

' \\ _‘r- ; : ¢
Puttlng‘as%de market and performancé issues that mlght be [
addresSed by a deffonstration, and concentratlng momentaril
on' Proadband serices to publlc and commercial institutions;
- another growth—lnhlbltrng factor is at work. This problem
centers.on the con'struction patterns of the CATV 1ndustry.
ghe industry.is reluctant to place its cables anywhere but
in residential areas? 1 e., whére the entertainment markét
It is not eager to byild-cable systems downtown -~ where’
“most publlc and commertcial orgaj izations are Jloca
. becauge there entertalnment subscriptien, would be low and’
Cdble networks designed to°
-serve these 1nst1tutxons, therefore, mlght ‘have to develop .
_apart from the tradltlonal entertarnment networks.

-

.\,

-~

A study of the cable needs o

New Orleans is pe;tlnent to

this topic.

* The analysls co cluded’that the -city would

require two systens.

One would provi

e- entertainment™: and

other services to homes and would featuXke little home=-to-

. source. capability. " The other would allow_for full two-way,
capabllity~and would “servé institutional, urban governmenﬁ,.
and commercial services. The sthdy indicated that while the
former would not be flnanelally viable the latter would

be. l "'
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. " A recent decision by the\U S. Coyrt of Appeals/for the’ ) ¥
:Dlstrlc; of Columbia Circuit also relates to this subject.
In*the ctase NARUC vs. theyFCC and U. S. (Februwary 1976), the
court ruled that FCC preemptlon of Jurlsdlctlon over intr&g- .
state, point-to- point, nonvideo, leased channel- use of cable .
. Wwas invalid. With this decision, carriets.other ‘than’ the” 7 <
CATV industry may decide to prov1de local broadband services. PR
. . . \ - -
It’ls clear, then, that the issue of what -combination of )
services broadband systéms ideally should offer is still* un-
- decided. This ‘situation poses, a guestion: Would development
- . toward separate entertainment and commerc1al or 1nst1tutlonal
L networks be a sound d1rectlon ‘to take? - . .
Turnlng to the sphere of regulation, two additional issues
'arlse. The first has tb do with the relatlonshlp between
the two major categories-of broadband serv1ces to the home: .
entertalnment and nonentertalnmenf. /\. 4 - T
When both. entertalnment and nonentertainment sepVices "are )
carried on a common CATV. system, the 'result. is économies in o
capital investment ‘and operating costs. A. fug; er.result is ;
savings for operators and users. “In fac¢t, it may not be :
_econbmlcally ;ea51ble to try-to bring nonentertalnment serv- |
dces "to the home w1thout entertalnment servzces present to . .. .-
" sérve as -arn “economic base. o . :

>
’

On the Pther hand there are s1gns that Suggest that 1f .. A
nonentertainment services ‘e to grow, they must prove their

worth 1ndep§gg§3t of entert nt offerings? .Forgdespite

. the apparen conomies of scale, norfentertainmment broadband . .
/ services are ndt developing even on profitable cable enter- “

tainment systems. .One analys put 1t this way: . —
. ‘-. i ":

'I'h‘e argumentedeveloged in much of the 11terature. - ~that'as ,
systems become profitable they will naturally develop public’ .
serv:l.cg prqgram‘s -~ _simply. has not held true. "Many profitable ‘ ) . (
'. St systems ‘have never :mstlﬁzted such programs.- Other systems - - T
‘ /\ that have penetrations well above the expected profat-generatlﬂ@

point-of 40 percent, d:Lchntmued their progr -g., Wilmington, ‘“&:,mv; L
c ] Delaware at over 60 percent, Santa Rosa at over 8 percent) It .. (
o 'is clear that if natural experxmentatlon in social and/or public

ST . service delivery is to develop -~ even, in a,,,techno gically 1imited .
) mode ~--' it will have to be deve}_p;d by agencies otther ﬂlaun cable : /ﬁ
systems. 5/ - . . . . ;

o
- . -
< - . v -

N LO . @1 . . . . N ~
\..“ ) . . ';“ ~ ‘ . . ) ‘ ' . B
’ 5/ ] eg, "Social Serv:Lces and a.ble TV," Cable Televisign InfqQrma-= ° ,
- enter, NSF/RA-760161, Repdrt to the National Sc:Lence Foundation, .
AR \ Grant”No. APR 75-18714; July 1976.} I1-35. - A
.E‘: \’ ' ,,‘_.!- . b ) :a"ﬂ . ’ !
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L Thus, the question: of whether CATV entertainment sérvides
T T, —are potentially valuable to the develo ment of<ponenterta1n-
& ement services must be left uhanswered, \as the evidente ds

1nconcluslve .and, in a way, contradlcto . As a n%iult, it
is impossible®o say with any confidence‘that the Zurrefit-
' regulatory restrictions on CATV represent a 51gn1f1cant - .
. barrier to the provision of nonentertainment broadband.. But
‘ the questlon remalns as an 1Ssue that mlght be stated as
. . foilows-_ . : . A
~ * N .
3 “b‘%To what extent --'1f any -~ ‘would CATV deregu- <0
‘ : lation’ aid. the growth '‘of ‘nonetertainment broad- ’
. ) .band services to. the home'> o 7 :

Ce ¢ - ’ $ [ERRNE

”M

..~ v+, The second regulatofggissueﬁsgems fnpm the ﬁaet tha
-y humber’ of nonentertaihheént’ §e§v1ces - espe01a11y ﬁigseﬁ

, 1nvolv1ng audio or low-data-rate d1g1tal co unlcatﬁons = 'y
can readlly be %ransmltted ovet telephone circuits.¥ The
issue, is: _ Ce . S

¥

\

.0 Which of the broadband serv1ces should be e couﬁéged»
Fan '~ to grow on the basis qf egcommon carrier ftelepht
) infrastructire,  the CATV'; rastﬁycture, oy some
comblnatlon of these? - \ I S

o ] . ’4(. g ) . ,‘,‘,,' R ~. _} . 7 . . . . it . “T"' ye. yg
LIEPREN ‘ - Vo - .
q - e . PN
ACTIONS THAT ADDRESS TH& ISSUES. . T 4
, . ’ "~ .; [} 3
° . The proposed'actlons are d1v1ded into three categorles the_
’ need for a demonstratron, reguiatlon, and t ical areas
. These correspond t6 the breakdown of. the 1ssues df%cussed in’
. the pregeding. section. . - ) - . ‘ ,

- . ¢

2

.

- -~

P It is «orth reemphaslzing thdt these actlons are ppt forth as
subjects for discussion among Goverrment; ind try, and. .
* users. This dialegue should- be_con51diggifpé%i of the ’
process of compoufgé national teleco cation agegda.

bo v . 4

L N .

j ==, }N’"""‘”!’\ - . . K v : ‘; ) . N N - ) ;.‘ Yol
o ~. : Needs and the Market - .
& . \\/’/\.L . . B 7 " o , PO !

- ! " Y, B
. . N . L . X , . ‘.

A demonstratlon ?of broadband services- to busmess, public
s Lnstltutlons, and homes 1g needed We strongly belleve thaﬂ
industry should take the 1n1t1at1ve in 'this and, Toreover,
should manage - the project. To beg1n the process R ; e I
t e >
: o Industry should establlsh a group composed of,!&
1ndustry, institutional users, and providers o

\

< ?

-

e Y I

- . ~—- . . . '.
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publlc sector services to plan and finance a’

’ _ “ demonstration de51gned to reduce the pnesent
\ uncertainties of market demand and economigc
- .v1ab11Lty ~ .o
» - , ) ) ‘/ .
Although industry shgnéd/ge the "prime’ mover" 1n ¢hls matter,
economic wisdom-would Seem to dictate that ‘many SeerceS -\

not just-those relevant to business --_ shoudd be demonstrated,
- in combinhation. Only together are these services likely to
« prove their economic v1ab111tyv Together, theyrcou:d display-
the economic advantages of shared costs and. would- permlt a
/demonstratlon larger<in scope than.has been customary 1n
Government and 1ndustry L . . .

s 7 <y . cot T o ‘.

But what does “1n combination" mean in this context?, Frrst,
as regards services to the home, it 1mp11es that the«demon-

straticn-*should, 1ncq5porate a large number ‘of varied sery-
ices. Since:current assessmentsacontend that potential =~ .

home-ewner demands are. llkely to ‘be diverse, any demonstra-

-

) T X "y .o’?‘_ ) :
*"In combination". aLso sUggests«that ‘the. demonstratlon would .
encompass’ both services to the “home. and to publlc ang S
commerlqgl 1nst1tutlonsaﬁ“' ; ..
Loy 4 K :
—Flnally, it mlght be adV1sable to comblne publlc sector and
) pravate sector services. Commercial ‘purveyors *of serv- g

zon that does not refie t this diversity is pro -dastined
.+ td'be a failure. Many previous demonstratlons may ave t e
- suffered from exactly this defect. . Lt T

e
K

;N

Iy - .

°

ices -~ such as developers of information banks, spec1allzed -

news serv1ce companlés merchandizing and advextising agencies, -

- omputerqServ1ce Sompanles, and airline or travel agenc1es --,
ight.invest some_ of the JVehture capltal necessary* to’:
* deévelap hew broadband serv1ces« ~88 m ight those.government
encies+- from the local‘through th Federal leVels -
,”%hat prov1de direct servite to the public:® .

‘e
. &

ThlS situation of publlc and prlvate cooperatlon, so£illed
with opportunlty, norietheless_raises several questions. What
,Should be the relationship amoqhbthose who ‘of fer the serv-
;ces, those who use them, and thbse who carry'them’ What |
sort of services should>be proyided by. the public sector? If .
GOvernment is involved in d@velbplng services, would a. .
government subSmdy@to .certain elements of 1ndustry discrxmi—'

’A er -

‘,‘g -

¢ At least three alternatlve approaches to organ1z1ng ‘and

+, fundihga demOnstratlon are dlsdﬁrnlble. L C s T

. . . A
A ‘ H , (] . R

nate against others Jot so favored’ .G - o
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.brought together gore than 25 firms with- -diverse
a

R . T s v ‘:‘%4 J l ‘\
%, \ : oL

Industry Managed/Indu¥try Financed: This approach .

would amount to an industry consortium; Government,

however, might participate as a:user ‘with the same .

standing as other users. As ah example ‘of-the - . -

consortium approach, Arthur D.- Litt1e¥Ing. :

< .
.

interests 1in broadband communications to explore the
posstbility of establishing a network providing a

wide variety of two-way communication seryices to

Businesses, public institutions, 'and homés.: The o

fitst phase of ‘the. project explored the market, for

various: services, the economiés Of providing thenm, g -
and the technolody required to makg them ceadible. 3 v
The next phase proposged the desighﬂgg‘?-new system T .-q
and the formation of a publidly-=ownéd~com any -- - :
Broddband Communications Network, Inc: '--4to build -

‘ s

and operate it, - ‘ . Sy s

« was to.offer such- services’as' information .retrieval,
gtdgrammed learming, airline’ and theater g'éiet.sales,
barking real-time stock quotations, teleshopping, ” -
faésmile newspapers, .fire and intrusion surveillance,,

oﬁini¢n§surﬁ,xs, and perhaps firgf-cldss mail delivery. .

Thé pilat netwo?k envisioned abbu@ IQ,OOOigubscfibers.}

" Broadbagpd- Comitunications Nefwork, Inc. was;particularly .';?.“

' interes'_d‘in\prdgpect for making. computerized ‘services

"ih.@ way - that,"jndicates no”ﬁﬁreéQ;tq'competZZ'on; .The

. as ‘participants in,

. funckions, mission-rela¥ed_programs, an

directly available-to individuals in. their. homes, via
television or the telephone. . D :

-

The effart 'has’ bewp, stymied in part by antitrust'cdncernq )

and mged for assurance of' availability of CATV channels

to othgr’ than .systgm operators: - R g
kel p -

kY -

Y AT T ~ : ’ '
Accor ing; to" a) report bW the Department of Commerce .

.

cbopeféii@éj ) 'will strengthen rather than .retard _
competiEiq§La§d~innovgt%on. An R&D consortium,.feed - . .
not ;violaté . autitrust policy provided it is ‘egtablished

TecHyidal Afvigory, Board (CTAB), the Fight uses of.

‘educed
ntatives .
T observers of, deciq}onmaking. -

likelihood offfantitriigt- litigation' could be

ever further 8y ‘incl ding Government repres

process., 9
\

Government Mantged/Government Finanded: Gbvernment - ® .

operations, by and large, comprise admig}§trat;ve‘ e
publig. .

activities

, LoTE

. 2 .o 4 "

i . ‘e - Pl ,' ¥ -
I S Y v - . »

service rolgs. 'Virtually §3& of thesge

s v e . ’
: o ) . . '
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are "information intensive." Federal oper&tions, -
therefore, lend themselves to a.demonstration of -~
broadband services for the Government!s own, aggre-
gated demangd. . @ - L] S e
Lo w s '-"";..xw.f,:m\,_w‘
Government 'is already developing broadband applica-
- tions. The-ARBITS testbed program, for example,
» bécduse it will pull, together diverse serwvices on .
a- common broadband systgm, €an'servd'as a prototype for
furthep Govérnment system dePelopmient. -Although®. A
. tailored to military needs, ARBITS could pfovide guidafte
as to the costs and Ehe‘feasibility of,uniNersglly]
- applicable broadband servieds, thereb reducing-
;inyestment;risk? by othér agencies 'and by indilstry.

¥

.

s, ot 4 . P
" Of relevance’to-this question is the Cabinet Committee *
on Cable Communicationts assertion ":ﬁfihat Fedefal
Government has a*yesponsibility to help identify”the
public.\erviqes that can best-be provided via cable .
cémmunications and to. evaluate appropriate-privacy <« —-
r \ safegég;gs_.;. (and) that.the most effective way to .
. achi‘eve these objectives gpuld be ‘through a~ Federally
supported (demonstration)-effort."™ «Such researc¢l could
‘also provide.a basis for.specifications for procurement
. of servicgs Arom the ‘private sector -and provide measur

.

T of performapce for“these~serzipes.‘ ‘

L4

- stry Managed/Goverhments Finahced: This approach,
. '\\gaéghich Government, would- absorb all the risk, would
require a policy dedision:at the highest level of - {
' Government’ or a legislative manddte or both. - Some
might defend it on, the grounds; that Government: in- elorves
vestment is appropriate when used to further the ' -
Rublic.interest.,’ For example, the public might de=' .
rive benefits -in the form of.an incredsed Gross
Natignal Rxoduct, improvement in national productivity,
enhanced energy conservation, and a strengthened world
trade position. .~ -.* \ . ’ . T
Several Federal agencies ‘posgess. legislative mandates ?
~sthat allow them to support .broadband ‘service enterprises.
. -Arecent invéstigation b§ the Ggnpral Accounting Office
. 'found that at least 18'Federal ‘dgencies have funded
cable televidion development -- either through sub-
s .Sidies or grants -- over tHe past ten' years. The
v study uncovered certain problems: there appear to be
féw guidelines For such expenditurel as well as .
little coordination'amoﬁq ’pe funding agencies.
PR . - ’ -~
Lot 4
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In.spite of all this, it -appears’ doubtful that this -
approach reatly céonforms to, the Government roles as

. discyssed im Chapter One._ Therefore, 'it'seems the
least appealipg of these alternatives discussed here.

. - T

e .
. RS R "Q ) ¢ ’. -t . .
/ ' System Develdpment and Performance .

RSP g B . :

-.The "brdadband communication industry would benefit from, an
ekéIBratiQn’of ce:tainigecﬁnieg},prqb%ems”that¢ unfess
solved, might,inhibitthe application of new services.
Physical constraints and -engd eering trade-offs built into .
pPresent systems could concegigBty'limit their. actual realized °
bagdwidth capability and hinder their broader, use.. Technicg} )

t, N

N

\

performance areaS of~speci®l concern are freduency manageme
ecurity, interface stanpdards, “and terminal’ equipment - *©
charactieristics. . . ) 7 : - g -

Y

-~

.
. . > s

I
% 2
~ .t

Although to be’ sure Goyernment. has ‘a logical role in some of

-the areas --'security anﬂ“priyacyﬁis good example =-- in , -
N A ~ . . . v .
large part ,%technical problems are 1£é3hdustry's domaln._“ ’
We therefore suggest that:. o S
y R O e o e
o ‘Industry and users'should—seek prompt resolution
of the system:performance “problems associated
* with“ﬁhe.@elivery.qf Broadband telecommunicati

~  services,
’ S S

2
-\

L
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Policy and_ Regulation

?

\( . . R .o . \

Two actions cehter op issues within the fiéid of regulation.
Thé; irst has to,d0 with the ‘thorny topic of CATV deregula-
‘tigyf As wés‘exéiaiﬁéd'above, the-available evidence does

. not permit a,confident judgment ass to .whether the provision -
©f ‘nonentertainment broadband 'services to the home might be
aided\gy'thé\expapsion.of entertainment: services. A number
of Government institutions are.-studying the issuie of partial
CATV deregulation: a working group of the Domesti® Council,
the FCC, and the Congress. " The Domestic Council concluded .
‘that the data on the impact of deregulation were, insufficient

, %0 allow. a decision to be made at this time. But ag the
lssue rggains, it'isaEECommgnded that: .

LY

' A a . ‘ &4 o .
© ~The Domestic Council Working Group should’ arrange
to dQ;iin ecessary Yesedrch tb establish the )
probable’ consequences of partial deregulation of CATV.
- H v . - M *
» 3 - _ ki . > L
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Second, nonentertalnment broadband serv1ces mlght be trans-
mltted by the common carriers,.by the CATV industry, or by

- some comblnatlon of these.. . s s P
Any FCC p651tlonx== ranging .from no guidance to clear o
direction -- will influence or*even-determine the xndustry g
.futuré. For this reason,’we expect " that the -FcC w1ll wish
to increase its research into this matterQ to be in the‘

. strongest possible position when the time for decision
*arrryes. No spec1f1c agtion. recommendatlon seéms to be
needed 1mmed1ately

BN . - s

LN
[ ¥

v
.
! - - hd

N . N ' P . .
IMPACT OF THE PROPOSED ACTIONS'
“l LI | * \ ‘; ‘Y M N . o
Thls section has* suggested that a large -scale demonstratlon
«of a wide vaniety of,broadband nonentertainment services be’
_undertaken., If the demonstratlon achleves the-breadth JOf
serviges env151oned,above, then economles of scaleswill be
w1tth,reach This'in turn will .permit a number of Obser-
vatlons to be madé about the various broadband nonentertaln-
ment markets; i.e, about services to the ﬁome and those to’
public and commerc1al ‘institutions.

o “ﬁitn tnis demonstratlon, beth those offerlnb serv1res and
- those tranémlttlng them should have a far clearer pictuge of
‘the economic v1ab111ty of the services. Also 'the. home market
should be stimulated, As to the public service and business

marketsv_thesgaﬂggid be verlﬁled and expanded. toot T .
SRR I -

Thé stimulation, verlflcatlon~ and possible expanslonwaf the "

~market demand . would go, a long way tggards achleVlng the only: PR

realistic go of any such broadban co@munlcatlons demon— ’ ‘

stration: to splre prlvate enterprlse to make in-~

vestments ne sary, o bring the sgervices 'to the market. , -

-

place with ma¥imum speed gnd eff1c1ency ot

v - s 4 v
’ -,

Thinking in terms of the fugureh the demonstrat;on would
.provide datd for better system de51gn, and .it would.glve us
system performance-sQéC1f1catlon to serve ,as a,bas1s for. |
broadband services pr - A

ent. - '45E£ .
s 5 -
Speaklng more, Spec1f1cally, a demonstratlon on t scale,
suggested .above would permit-participants and’ @bservers to
evaluate many facets of broadband communications -- and
their effects. .T& begln, it would reveal how well the serv*
ices and the technology wor Ain an operatlonal env1ronment.

. .
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Also, humaﬂ reactions to new applications' -- many of which
contain almost revolutionary implications for our lifestyle
-- could bé observed. Governmerit agencies might discern .
innovative ways ‘to increase public ‘sector productivity and
to conserve energy. Aand, finally, if planned properly, it
could offer a case study, in Government-business cooperation

in the sharing of telecommunication facilities.
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5. FIBER OPTic COMMUNICATIONS * e

STATUS OF THE FIKLD o o
[y . -

Fo -
Following the -discovery of lasers in 1960, researchers .
rrecognized the potential of -transmitting huge amounts of,
information on a light beam through the atmosphere or in
protected optical waveguides. This potential is based on
the extremely high frequency of the light wave as carrier
compared with radio frequency carriers currently in use.
, - Rapid progress ‘was made to develop a large variety of lasers
' which could emit over Selected frequencies in the visibie,
ultraviolet, and infrared spectrum. ‘ -

-~ L, )

-

@

I3

Survey of Developments

.
B3

b Highly efficient laser diodes were developed which could be
: modulated directly over large bandwidths or at very ‘high

pulse rates. External modulatars (devices that modulate -a
laser beam after it emerges from the ‘laser)’ became quite.

. sophisticatéed; and one could modulate optical carriers using
amplitude (AM), phase (PM), or freguency (FM) modulation at
bandwidths -sufficient to impress the entire very-high=
frequency television band simultaneously onto a single laser
beam. Bit rates for pulsed operation rpached into the
gigabit per second range. The sensitivity and efficiency of
the detectors -also kept pace to the point that detector |
sensitivity was limited. only ‘by the irreducible physical .-
phenomenon called quantum noise. Thus, the detector "thresh-
olds \were reduced to the point where a light pulse consisting
of a few tens of photons, or less, could be detected. =~ °

+

{’\Q .

+ In spite of the'dévelopment of this large variety of
) components and the ‘treméndous potentidl capacity of optical
communication systems, the enthusiasm of workers in the

such as sheltered pipes or lensing sfstgms were complex and
., costly. Glass fibers had losses measuring in excess-of )

. ., T ] . .
Sﬂ, owing .to the unsatisfactory qudlities of fiber wave-
.. guides, the only available transmission medium for optical
' cohminications was the atmosphere., But to achieve reliable
transmission in the atmospherg -=,now as well as in the

»

| - field, or-their spensors, dwindled. Guided optical systems -

1000 decibels per kilgmetér.(dB/§m) == too lossy. i »
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“
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searly and mid-1960's -~ one has to o ercome such obstacles
‘as clear alp/turbulence, aerosols in "the form of fog and
smog, -arid large scatterers such as rain and snow. - Further-
more, one requlres .an unobstructed path between_ the trans- ‘
mitter and reéceiver. Through—the—atmosphere technolog .

cannot, therefore, meet the requirements for highly reliable ¢ °

and wide bandwidth transmission under all conditions. Thére
are, however, undoubtedly many applications where lower ’
rellablllty requirements might be adequately met in this
manner. . ‘ 4 :
44" .
Kao and Hockman (1966) publishéd a* theoretlcal paper which
demonstrated the conditions under which optical fibers cquld
bé/ made to transmit light energy with very low loss. In
1970; Maurer (Kaprbn, et al 1970) demonstrated in his labo-
s ratory the feasibility ‘of producing fiBers with equlvalent
loss of 20 dB/km. Now, only 5 years later several companies
’/have commercial cables available witl losses approximating
10 dB/km; and laboratory demonstrations have reached very
close to the theoreticalh limit of_ about 1.6 dB/km. The
production erigineering and processing. teéhnologles have -
progressed to a point whéré fiber cables with strength
properties approaching that of standard coaxial cable can be
prgduced and fiber breakage is pinimizéd. The costs of the
« ‘tabl® have dropped’ .to about $ %O per meter/flber,,whlch is
comparabie to wideband coax1al cable. The costs are pro-
jecfed to go much lower than this and should be comparable
“to the costs of thé twisted copper pair currently used in the
local dlstrlbutlon segment of telephone networks. Only an
assured market is n ed to permit the production levels to
meet ﬁhe economy of \scale required’'to achieve this lower
cost.; .
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- Applications

Current fiber optic communications (FOC) systems are rela-
t1Vely unsophlstlcated pulse code modulated systems which
depend onlx on the presence. or absenge of light energy at
the receiver and therefore do not require advanced laser
sources or modulators, -These appllcatlons are developing in
dreas that reguire spec1al physical ‘afid environmental factors:
k@ghtness of weight, imperviousness to electrical inter-
ference, electrical 1solatlon, small cross section, resist-

. ance to nuc¢clear radiation’and to chemical corrosion, and -
ease of deployment.  Many of these appllcatlons are in - .
pilitaxy. requlrements Whefe th@se spec1al propertles prov1de

%“7
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unique or cost-effectiwe sol
" applications of FOC hybrid i
works aré under way in‘the U
*In all cases cited above, FoO
solve special problems; perf
mode with existing telecommu
and are being evaluated on t
bility of installation, main
the potential basis of provi
ifties, 1In addition, however
'proviaé new or. innovative se
workers., f

¢ ’

Long-range .applications ‘of F
Spectrum utiljzation for wid
both for undersea cables ) as
satellite communications, an
‘networks. Alsd, the_use of
- systems may requitre changes
and reguilatory procedures.
combination of communication
in order to provide cost eff
and data services supporting
¢commercial, ‘and public funct

« FOC, moreover, is especially
communications, a mode of in
-of DOD.and the "common carri
private data communications
digital communications. . The
transmission include high ac
errof-rates as low as one bi
ability to reshap€¢ and regen
provision for forward error
through special coding forma
fiber optic systems as they
sions, Multichannel digital
flexibil&ty in switching or
The compute;f%ndustries and
ested in FOC transmission in

utions. Pilot sﬁﬁdies_of field
nstallations .in telephone net-
nited States and. abroad.
o . . °
C systems are being used to
orm in.a hybrid, tramsparent
nication subsystem components;
he basis of reliability, feasi-
tenance, etc., rather than on ‘
ding’' new and different capabil-
» the applichbility 8f FOC to

rvices-is bg%?g explored by many.
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OC may_include alternatives to,
eband cpmmunications trunking
an alternative to international
d for point-to-point terrestrial
fiber optic local‘distribution
in industry structure, policy,
QuestiPpns revolve around the
services to homes and businesses
ective delivery of voice,wwideo,
educational, entertdinment, - . .
ions. . ’
well syited to hgndle digital
creasing importance. The .services
ers," as well as.the specialized
industry, are all implementing,
advantages of digital or pulseq
curacy in transmiqsisﬁ.(bit—;. i
t error’in 108 or 107 bits), g
erate pulse ttains, and also
correction at the receiver - .,
ts and are as applicable to -
are to conventiona} transmig- - .
‘systems can provide considerable-
rotiting of messages.. ¢,., " _

<

services are particularly inter-
such areas as-computer-tg-

computer and.computer-to-terminal interfaces. It is affrac- '

tive to be able to transmit
'format as generated at the s
Without the necessity for tr
transmission. The computer
(ipcluding fiber optic) card
time. AThe/pSe of FOC ﬁor co

-
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information in the same language
ourge and required at.the receiver
anslating. .into special cpdes for
industry ha® utilized optical,
readers for a considerable, .
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-optical pr0cess1nz
n

-

connections is logically the next significant industrial
aﬁplication. The compatibility of largé scale integration
and FOC .terminal requirements made the integration of these .
technologies very promising. The potentlal application of
integrated optical technology to provlde high-speed sw1tch1ng,
and multiplexing appears likely to brihg
about new inter- d intra-building networking concepts

which can greatly expand the types of  teleservices described .

’ 1n Chapter 2.4, Broadband. Communications Networks:

" categorized heyxe by (1) the major common carriers,

-
.

+

.

-

»

The domestic rgsearch and development (R&D) efforts are

[

. . . ’ ST o :
One source, Gnostic Goncepts, Inc., predicts industry growth

_from about '$15 million-in 1976 to $833 million in 1990.

L . 3 .

o Domestic FOC Research Efforts ahd
Pilot System Demonstrations

[y

(2) "the
industrial hardware-supplier sector, (3) the,university com-
munity, and (4) DOD. . .
The major -carriers are deeply involved in FOC technology
development to augment their own growing network require- -’
ments. Their major in-~house efforts have typically relied
upon outside industrial manufacturers only for commercially-
available, discrete components (for example, fibers and
detectors) when they meet specific systems requirements and

are cost effective compared to 1n—house development.

The industrial sector (1nclud1ng establlshed telecommunica-
tipn equipment suppliers and manufacturers of optoelectronlc
devices and optical fibers and cablébs) is committed to R&D
for devices and fibers,\to testing state-of-the-art .
systems, and to marketing of moserate bandwidth systems.
Contractual DOD and NASA support (approximately $10 million
per.year) has ass1sted in this effort; but much private
capital (an estlmated $100 million per year) is belng invested,
aimed:toward commercial product lines. For a more complete
summary of domestic activities and a listing of prototy
demonstrations, or experiments,’ see- appendlx E.

The National Science Foundation suppbrts a grantee research
program ' in oéilcal communlcatlons at several major univer-
sitigs. These grants are.directed at fundamental research
aspects of deyice technology and generally produce exten51ons
of knowledge‘’and understandlng of the physigs, material s

sciences, and mathematlcs necessary for advancement of the - !
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DOD has  developed in-house, capabilities within all three
services (Army, Navy, and Air Force, coordinated by 4 Tri-
Servioe Committee) for component and syste;Experformance
analysis relative to specific military applications. Major -
developmental work has been contracted out to the civilian
sector, ¢ P ’ . . :

3

Foreign Research and ;Lvelopment )

) ’ v T
£ N -
A detailed discussion, of the“étatu& of FOC technology in
major foreign devéloped'coungries based upon best current .
information derived from U. & Government-sponsored 'industry
surveys, the open literature, and redent vislts by OT engi-
ﬁeering personnel to major European laboratories appears in
appgndix E. It is recognizéd that ny evaluation of foreign

work\ is subject to inherent limivsflmgosed by “proprietary

restrictions of manufacturetrs gnd;naqionali§tic trade concerns.

Foreign leaders in.FOG technology, listed in approximate
order of hardware maturity, are: Japan,@the,United.Kingdom,.
West Germany, France, and Canada.. None of these countries
is now a clear-cut leader 'in all. aspects of the technology.
Japan, however, appears to be second only to:.the United
States in develofent of jprototype civilian-application
'systemé, is gaining ground rapidly, and could conceivahly
overtake the United States within the next 5 years. - .

\ > . . -
ISSUES \AFFECTING GROWTH °~ . . - . -
. . - : \ '

1
-

Needs and the Market

: - c ) . ]
FOC technology was .selected for examination because it is a
prime example of an innovative process in telecommunications
where'a technological invention (breakthrough) promises many
advantages~over conventional technology in a broad range of
commercial applications. The FOC industry is struggling
through a market acceptance process, common to all new tech-
nologdcal inventions, characterized by the néed to:

[
A}

(1) Establish proof of claimed adﬁaﬁtages (for
example, 'performance, cost, and ease 'of main-
tenance). - : . : s
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. N .
(2)' Shoy advantezge of new equlpment acquisitions |,
- ~ over edntlnued aéqulsltlon of old technology .

- (3) Be competltlve in the cost of Ghanges 1n -
logigtics systems. to support or- utlllze new 1tems.

(4) Demonstrate advantaées or be readlly acceptable
in terms of transactional or interface changes
required of the users. (For example, fiber optlcs
should make possille fast, high-resolution
‘facsimile transmission’ in hospital or ,office
bulldlngs obv1at£ng the need for messengey ser01ces ) -

(5) Provide 51gn1f1cant advantage in ch01ce of -
many auxiliary items (for example, terminal

p . devices and services) for user's applications.

i

-

* , (6 Have mechanisms for implementation.of tech-
~ e nology in production, public relations .effort to
. 'stimulate market, customer service organlzatlons
that can solve training problems, and modifica-
tion of the new techhology to respond when im- v
proved understanding of customer needs’ is avail®
? . able. - &
Most -customers procure telecommynication services on the
"basis of performané@ measures such as bit-rate, accuracy
(probability of error}, and time avallablllty. Consequently,
the . technologlcal makeup of the system is not of interest to
the user. Therefore,-the introduction of FOC techgology
‘faces at least two additional barrlers, namely:

.

L ]
.

’”

c Cl) No system designer or procurer will rlsk é new
. » technology without high'probability of success.

. ) ' Such probability is enhanced, of.course, by demon=
' . strated performance, without which it is difficult
- " to sell even the flrst commercial .system.

X

T

(2) Wlthout a clear estimate .of poténtlal sdles volume,
. ' “it is difficult for industry suppliers to’ develop -
realistic cost projectlons or indeed to secure.
N ) adequate financing to establish the necessary .
productlon capabilities, with adequate, economies
of scale, to reach the expected-‘cost competLtlve N
levels. -~ . s
. - ‘. )
.. - These two barriers represent afglassic chlcken-and-eg
P problem. Upon récognition of-these barriers, decisidnmakers
. . in Government and industry <can take steps to accelerate the '

. ' %,
~ * . . ‘
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. .
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" initial commercial ‘application of FOC technology and make. -
its utility ‘and effectiveness visiblé to potential users ak .
‘"an ®early stage. Thus., delay in the,implementation of this
new technology can be'significantly reduced and the benefits;
made available several years earlier than they would be -
otherwise. . B . _ -
Many of the following. issues (and subseqﬁent proposed éqtions)
may already be recognized and under control, especially in
the mainstream of telephone and.miditary applications: This
-list igs pot'necessarily compltte -but is intended for )
stimulation‘ofvdiscussion among, Government, industry, and
users. . 0t _ ‘ .
© Needs -- What important ncommunication needs are
best met by FOC? ‘Should there be Government
support and/or public demonstration of the use of
this technology 'for meeting these needs?

A

r * s »
o+ Costs and Reliabylity -- Will the FOC wideband
communication technology be competitive in cost .
-"and reliability with other technpologi®s such -as
coaxial c&ble for a broad range of applications?

-0 International Trade -- Are foreign competitors .
likely to penetrate.the U. S. domestic FOC markets
to the detriment of U. S.- suppliers? Conversely,,

. what might be done to help U. S. suppliers to °
"participate.effectively,in foreign markets? - -

1
L4

’ Syéievaevelogment'and Performance -
w : .

L'd

‘0 Interfaces -- Will FOC {éierfaces with existing

systems be‘effgctive, convenient, and inexpensiv&?

-

@ " ‘ . .
O Standards -- What commercial standards need
development? Do-e€xisting rules, regulations, or
«codes that may inhibit early applications of FQC

need revision? =g’ 0 L
v - . . . * M
A - N

Policy and kegdlation

e ¢ L -
o Local Disfribution -- What, consideration of the -
economic and instituticnal impact on existing modest”

e 9

.

of the local distribution of communications t& homes ' '

and businesses'mustxbelgiVen,beforg FOC technology

is' extensively applied to this fupction?

log




ACTIONS THAT  ADDRESS THE ISSUES ‘ ©

"\ .

Barriers to the emergence of oC technology to meet Government

.and public telecommunlcatron reeds may be lowered by appro-

priate Government and. 1ndustry actions. The following rec-

. ommended act;ons are grouped according to the above issues,
and. no- prlorlty erder is 1n¢ended -

-
. .
-

.t B Needs and the Market ’ ‘ A

>
& ’%
N . . .,
v

. Needs:. The issue of the extént of the comfpnication |
N - needs that can be well met by FOC can be'resolved by a
: "systematic 1dent1f1catlon of. the ¢lasses and volume of
broadband service demanded hy. commerc1al and Government™
users and an analysis of th appllcablllty of FOC to.
‘these services. Such appllcatlons would incliddé the -
. advantageous suh;gitptlon of FOC for existing communl-

R cation systems apd”the establishment of new systems
o based on unlque oC characterrstics R

By way of 1llustratlon, the speclal properties of FOC

. technology tend to point its. appllcatlons toward ,

2t : broadband, short-haul (avoiding the necsgsity for re-

- peaters{; andwhlgh-user-den51ty netwbrks O It will
-replace mggyfex1st1ng modes of communlcatlons (for
example, axial cable and twisted-wire palr) when
its spgcial properties result in significant advantages
suc¢h a$ lower cost, immunity to cross-talk, freedom

- . from radio frequency interference, and so forth. New
S modes of communications resulting from superior per-

’ formance characterlstlcs -- wide bandwidth, -low loss,
small® size,” flexibility -+ may result in the aggrega-e
tion within large building complexes of cofmmunication .
seryices which are not economically feasible with
current communication technology. This aggregation of

- services may permit e widespread acceptance and -

use of marginally’ cos effectlve ‘services which canhot
be sustained as individual services requiring a distinct
and independent communlcatlons faCllltY. \ -

K]

\ Various efforts are under wag & 1dent1fy appllcatlons
for FOC. The Government supports continuing. FOC.
research in several 1n-hduse laboratories primarily to
meet national defense needs and- suppoxts research
through grants to univérsities to extend basic knowledge
and understandang. It gupports applied. research and

,10'5 o
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- development through contracts ‘and through the DOD
' Independent Research and Development program with
industry. Industry,'of course, is investing its (own
., capital and funding to proGide‘produgts and services’
for'both domegtic and internationdl needs. ° e

. R g . . ‘ '
As to' the development of a market, the Federal Goverk—

' .ment is the ldrgest single procurér of telecommunication %
products and services and, therefore, has a.profound
influence on shaping the domestic. matket. To,date,
however,. there exists virtwally no domestic systems
‘market in fiber optic communications.

)
. ]

"An FOC network demonstration ought to be planned -and.,
yndertaken if attractive. To this end: = | .. .
O A Federal interagency group might identify a
+ significant broadband communications need that
. . advances the solution to an important public oo
service problem, such as -health care delivery , .
" in a hospital complex, and compose a statement of.
\* the necessary communications requiremenfs as a
o basis for a fiber optic demonstration project.

", The planning and definition phase ©f such a demonstra-
tion may-be a logital candidate for .funding under the
DOC Experimental Technology Incentives Program. "

’ * *
’

Cost and Reliability: 'FOC is currently a glamour
- technology and- is receiving much;pﬁblic'attention
v through the technical-gnd trade press as well as
through advertising on television and in the popular
press. MHowever, there are qnly ,a few domestic and,
_foreign experimental/prototype FOC, systems (tabulated
in tables 1 and 2, appendix E) that have beén or are
¢urrently being evaluated ‘to demonstrate the feasibiljity
‘and claims for this technology. After sgtisfdctory ‘
' demonstration of technical feasibility, cdst and
reliability for both components and systems become * -
extremely important in lowering barriers to widespread
use, ' ’ . . e

\
[

Cost can be lowered ang'reliability improved only
through extensive development, costly in itself. $o
far these development costs are nqt well definéd.
-Thus, the industry needs'to’ estimate them more | .
s precisely. Once the costs are identified, workable: .
. funding méthods need to be sought. For example,| the’,
we : 3 . ' o0 ~
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-

permlsslble development cost loading of future sales
shpuld be estimated. " .The .extent to which, contracts

for advanced Government applications’ can meet sorie of
"these development costs also needs to be considered. *

. ’ o “ ’ .
), \\ .
Interndtional Trade: 1Intensive forelgn R&D activity,
as detailed in appendix E, constltutes gtrong S )
competltlon to U. S. manufacturers in both domestic’
and foreign markets. The emerdence of competltlvely

- priced FOC systems utilizing the expected advantages

of' integrated . optic techhology for switching, couplling, °

'q Lnterfac1ng, dr1v1ng, repeatlng, detecting, ptroces fhg,

etc., along with the integration of computer storage,
proces51ng, control, billing, maintenance, etc., in
advanced: telecommunlcatlon networks may well stimulate
large -international markets. The centrallzed plannlng
and. Government support of the telecommunacatlon J
industries in certain foreign countries may result in -
‘proven operational systems in’ the near Future. Such
systems may well be adaptable to U. S. domestic |
commercial applicetions. The petro-dollar nations may
tend to leapfrog ovér .cornventional telecommunication
technology to,go directly to more sophisticated optlcal
transmission systems sinte they are not faced with
,exten51ve amortization costs of exlsblng plant.

r

It therefore seems to be 1mportant for some . )
institution -- perhaps the Department of Commerce --

to_keep in touch with international technological —

developments and. trade’ trends "and to disseminate
information useful to U. S, industries and users.
. This action would@ help to 1nsure</iat U. 8..manufac-
turers are kept aware of the ayall;bil;ty of foreign
markets. .In addition, it would help these manufac- ° .
turers to maxrmlze their technologlcal lead over
foreign oompetltorslln Uk S. and foréign markets. ’ .
‘Accordingly, in ordér:to monitor both the domestic
and 1nternaty9nal.market aspects<df the technology
o The Department of Commerce should establish an _
adv1sory commlttee on commercral implications ¢¥
.fiber optlés. . RN

“ ’
¢ t' -

I't will be usefuyl to draw upon the experience of the
‘Ad Hoc Optical Communicatioéns Task Force méntioned ' .
below in establishing both the funotlons and methber-
ship of thls committee. . ,

¢
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System DRevedopment and Performance. o
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.. »Interfaces: Several pilpE demonstrations; identified
. in tables 1 and 2 ‘6f appéndix E, are directed .toward
proving- the compatibility-and transparengy ofy fiber -
-optic technology with existifig "systems and terminal
devices.  The ultimate success of retrofitted.systems '
. 1s measured by the extent to which the user is ndt
‘e dware of the presence of the FOC network or’ interpgnel’
. connection instead of conventional hard-wire system. , :
"~ . Thus, action to define interface requirementd between - . .
' existing and new terminal devices and appropriate -
coupling, multiplexing and operational protocols ‘wilkl. f
have- to be taken. - . e
. L. P . e : . .
o The Office of Telecommunications has organized an Ad
-Hoc Optical Communications Task Force (distinct fraqm *° -«
. the Science and -Techndlogy Task Force that authored
this''report). The purpose is to serve Gévernment, -
. university, and industrdial inférestslbggbringing - -
1 together key persons from the workers in the-FoC .
field, marketing represehtdtives, ,and potential
.« teledommunication users. The group will explore
- . technological readiness, nonmilitary applications,
A and needs of various user communities’ where FOC may* .
. gfovide optimum solutions. "It is expgcted that N 2
onclusioens .and recbmmendatiops reached by this Task . .4 :
. Force will stimulate the early ‘delineation of many ' -
Lo ;/”typical‘interfacg requirements. " - _ K
/ . e v . - - , o, 0.

\ . b

'
* .

Standatds: The issue of when, to ‘introduce the ‘develop-
* " ment of standards in a new-technology is always a- ' S
. controversial,subjeét.t Standagds should result frqm' ’
; . 5 agreements between. major telecommunication-system 'f
. ' ' designers and industridl suppliers and, “therefore, * -
should generally.Be left to the industry for develop- .
. ' ment. The establishment of standards too early may s
‘ . stifle innovation, but-the establishment of. standards L
too late results in costly retrofitting or "grand-
father" exceptions.” ° - - _ y LT
¢ . ‘ . ‘ . ‘i
' "The largest coprdination ‘program currently under’ way - -
for components is that which is being. deve¥oped by.

’ the Tri-Servi#ce Committee for fiber optic communica- -. _ :
. tions in DOD. This committee was formed to coordinate ° .
- . the activities within DOD for fiber optical components -
- . " and systems.-..They are developing millitaty specifications

*
) » - . \ . L3
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v . for fiber cables, sources, detectors, connectors, and
* couplers. These include mecha&nical. strength, moisture
and fungus resrstance, nuclear«hardenlng, and othe
- . environmental "and electrical sﬁe01f1catlons whi'ch must
be achleved to meet the1r system performance require-
.o ¥ ments 3 - .

.. LIS 4 . ¢ <
.

The military program, however, does not address
commercial standarg@s nor those Qf 'the non-DOD
Government agencies in whi¢h many mllltary specifica-
. ) - tion requlrements would be unnecessary.and often’ too
L ) : costly. 'Thus, standards for ‘commercial applications
are needed to assist-in the. lowerlng of costs and to
s " assure compatlbxllty
". Action is needed therefore, from a. nonmllltary ,
" % Government agency tq encourage and assist indus¥ry in
the development of ‘voluntary standardization for -
. : commercial, appllcatlons This includes for exampleh
. 'cé#hle (sizes, channels, lengths, attenuations,
1 é§§§er51ons), hardware (sourcee detectors, switches),
les (transmit-receive, multiplexers, hybrid w
1nterface), measurements (optoelectronic:pérformance,
‘“sbsength characterlstlcs, i}gure(s) of merit), and
‘terminology. . ot
¢ -

“

<

»u

Y *»M

¥

GFOC appllcatlops are env151oned for many inter- and
»'~ . intra-building communication appllcatlons 1n the

. " ¥ public sector. Therefore , |,

. g. > ~ N

) R ", O Some group with appropriate interest and member-
. o # ' ship sHould identify what specifications (or ~

B " ensure rapid and orderly implementation of fiber.
‘- ¢  optic technology 1n the commerc1al and public

- sector .
I i : = & . . “ p . “
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N ' Pelicy and Regulation - . .

- . . .
N - PR ) v
lw’
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v i The 20551b111ty that FOC technology can provrde a.single,
"%? h1gh-capac1ty commuhications "plpe" ‘into homes and

AbuSLnesses has been widely noted. This s1ngle conduit can,,

Lty 7 ‘in principle, carry telephone, television, and other tele-
serv1ces‘yet to be offéred. Thig very fact of, sych
, "multlpie uses %alses important pollcy and regqlatory
3 questions of ownershlp, control, quallty of service,
‘ respon@ablllty for malhtepance, economies of s¢ale, and
. investwent. , L0 L :

= - . _ voluntary standards) and codes are desirable to O

3



IMPACT OF THE PROPOSED ACTIONS

"sound application of FOC technology. ©o

v * -
] v

Such questions are beginning to be investigated by FCC,
OTP, " and industry. '‘Although much more research and
recopciliation of diverse interests’ are needed, it is too
earlky to make a spetific action recommendition.

» ~
k3

£

L . .
& . *

Except for the laboratory efforts supported by the maip-
stream telephone common carriers for upgrading their own
internal plant, the U. S..industry prepared to supply FOC .
technology is largely fragmented.. Many companies are s
anxious to supply ‘tomponents and- are searching for guidance
regarding future expected needs and expenditures of the
Federal-Goverrment as-a.major user of- telecommunication
services. T;adifionally,'DOD has been the primary Federal
agency to provide such leadership and to make initial

Government proeurement’'a significant factor in the develbp-'

ment and emergence of new technology.’ Actions are well

‘under way in DOD to define future requirements, specifica-

\

tions, and standards for military needs. Briefings to
industry are theld periodically for purposes of feedback
from industryt. Much of this action will produce spin-off

. for commercial markets.
J

~ " .
Against this backgropna, the actions proposed represent ‘an e
agenda for discussion between deécisionmaking authorities "in

' both Government and industry on lowering barrier# to the

growth of this promising.new technology. Their impact
should be to improve industry coHhesion “and to hasten the,

SN
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CHAPTER 3

CONCLUSIONS AND.RECOMMENDATIONS

*

1, CONTRIBUTIONS TO‘A,NATIONAL TELECOMMUNICATIONS AGENDA
NG

This chapter summarizes the most 1mporuant of the issues

discussed above and presents our “accompanying recommenda-

tions. The subject headings, under which the issues and

recommendations are grouped, are identical to those used

in the technology’ chapter; i.e., Needs and the Market,

System Development, and Performance, Policy and Regulatien,
and Spectrum Management. .

These cphclusions and recommendations should be regarded

as an OT contribution .to what is hoped.will become a far-
reaching dlalogue among all the members of the U. S. tele-
communication community on the content of .a national
telecommunications agenda. And, near the end of this’
chapter,’ the reader will find a suggestion relating to the
first steps toward the preparatrpn of such an agenda - N

.
»
-

‘NEEDS AND ‘THE, MARKET
N

When'con51der1ng this subject, .one faces a number- of -
questions. ~What choices are a ailable .to provide new

. telecommunication services?: w much will each choice

,cost? How much weight should be assjgned a given service's
potential for boosting national prod&qgiv1ty> Our producti-
-vity, after all, has in the past been wbbtantially increased
by telecommunlcatlon serv1ce developments. .

As regards satellite communlcatlons, our present pOllCY gf
allowing competition in the development of domestic
satellites constitutes an area of concern in at least oﬁ§
important respect. The ‘purpose of the policy is:

encourage as many innovative approaches as p0551b1e
However, thanks to the technical requlations goVernlng
orblt/spectrum use, prospective users face a minimum entry *
constraint/. These regulations may effectively prohibit. the
use of all but relatively large earth terminal stations. .
The point is thati t ese reqgulations ‘may tHereby be hlnderlng ’
the development of néw serxvices for both commercial and
public service sector institutions. For it appears that
these new services may benefit .most from small, inexpensive
earth termlnals located on or close hy. the customer' s
premlses " o

- 1ddd
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o .-
Policymakers should theréfore first verify that smd11 earth
terminals systems will indeed be singularly beneficial to *© * T
the public service sector and that the telecotmunication

needs of this sector cannot be met as well .by other
-facilities. To do’this, they will have to ‘ass&ss the . .
impagt that these new services will Kave ‘on existing . "

i

services and the costs‘to be borne by the generdl public
using the newgservices. :

: P o

A major obstacle impeding the immediate aévaﬂce of public ' i
sector telecommunication-services is the lack of'a clear

definition of their technical requirements, For example, ;
it .appears that this sector's users, require systems that ./
allow customers the use of megabit data~rates~transmitged

infrequently. But this has not been conclusively e
demonstrated. ' - v

- ﬁﬁ:w."\. - v .
Additionally, there is some question whether public service- .
sector telecommunicatioh needs -- as they relate to_small .
earth station technology -- can Be met without demonstra-

tions that go beyond those of the Communications Technology .
Satellite. T g

C] e

There are other satellite-related issues:cfuture U.'s. ° .
plans for the 2.5 GHz band (dedicated to equcational =,
broadcasting and other public serwvices) is-one; .the e
availability of these services via ATS-6 whenﬁﬁt returns

to the United' States is another. These issues include the
question of cost of the services; this involves concern i &
about the ne€d for regional coverage (and how it can be

best provided) ‘so as to, spread the cost 6f.§he space

segment over as many users as- possible, ‘an§istent with -
Government's role as’policymaker, the recomménded actions

are: * ' .. \

.
. - s . .

o Government and usér. organizations-should accelerate

"the process by which the basic communication needs
te be met by public gervice satellited will be o
. defined. They &hould also- detevmine-.the most * . . ‘.
L economic way of using such satellites and who will
B pay for them., o ’ e
- Issues gérmane to land mobile radio include-the follpwing: .

the economic viability of fhe new concepts’ being prq a *
for use at 900 MHz, the encouragement. . of market intere T

during demdnstration phases of theése'new servijces, the ‘
relative cost of these services, the cost of conventional [ .
services at 900 MHz-comparéd 'with: such service§ at loyer

*

!

|
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frequenc1es, and the avallablllty of equlpment for use at
900 MHz.. We ‘believe these issues -are*being addressed by
ndrmal market forces; Government's ‘role.should be limited
L to monltor;ng the,prdgress ‘made toward their resolut;ona
Further research is needed OR “the social- and eCOnomlc g
value of dlfferlné‘uses of the radio spectrum The
objective would be to develop a rational basis for future
alldcation of séarce regions of ‘the:spectrum so as to
maximize the public bene€fit arising from the allocations.
The questlon of the relative social and economic values of
radio spéectrum use, of course, encompasses far, more than -
just land mobile applications. Moreover, it will involve
value judgements.. > , o ) Y
Y i A : ”

Nevertheless, this is no cause for 1gnor1ng the 1ssues.
- We thereforé recommehd that: ’ . :
"o Spectrum admznzﬁtratars should encourage further

\, research on the economic- and socqu values of

% services that are provided through the us¥-of"

the spectrum in order to achieve qptimum. allocation
of this resource in the 1ighf of the/asaoazated

+ . needs and markets. . — v

.

. A
'

Turning to the issues posed by broadband nonehtertainment
communications, we must determine the real demand for such
services and estimate when this demdnd is likeély to occur.
This raises questions about demonstration, programs. .Could
a program be deSigned so as better to show and to develop
whatever latent demand might exist? What basic require-

' ments should such a program meet? Who should“hanage it
and who should pay for it?” Could =-- or should -- the
services be provided by common carriers, cable operator
or hybrld arrangements° An ancillary issue: What w1l be

and interface equipment? And what will be the necess ry
characterlstlcs of this ejuipment? Thus

0 Industry should establzsh)a group\composed f.
o industry, institutional users, and provider
public sector services to plan and finaneced &
demonstration designed to reduce the presknt -
uncertazntzes about market demand for an

PN
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Wlf% respect to fiber optic communlcatlons, We must T,
* identify the nonmilitary.application areas for which this -

technology is.most competitive and suitable. Dlstrlbutlont
netﬁbrks either within large buildings or between .buildings.
in large complexes seem-to be among the more promlslng of
‘these p0551ble appliéations.. . -
v .
We should also ponder the adv1sab111ty of Government *
support for a publlc demonstratlon of the use of fiber
optic technolody for meeting institutional needs. For .
example,  fibet optics might permit the communlcatlon

.requlrements of a large hdspital to be- unlfled with a -

resultant improvement in its communication system. Such-
a demonstration might serve to illustrate to a wide ..
aud;ence *the advantages of these new techniques.

Another questlon should be addressed: is it true that fiber
optics will constitute A large future market, both at home ‘
and "abroad? If it is, then it may be de51rable for the
Uriited States to akcelerate the use of this technology so

.as tosincrease’the likélihodd that U. S. manufacturers will

be able to win a fair ‘'share of the developing domestic and
férelgn markets. ’ .

s ' , '
-7 3=N .. - \
fhe follow1ng/rebommeﬁﬁgg%ogg are responsive‘to the above l

T oTP shouZd establzsh a Federal znteragency group
to identify a szgnzf%cant broadband communications
. need the satisfadtion of which szZ advance the -

+" solution to an important .public service ‘problem

(é.g., health carel delivery). The‘group should

.. then compose a sta¥ement of the necessary

communzcatzoh requireménts as_a basis’ for a fibep

opjzc demonstratzon project.

)

a

0 The Dapartment of Commerce should establish an
advisgry committee on commercaal zmplzaatzons”of
fzber optics. , - < ) ,

/ r i -. . ‘ . ‘, ~

)

_As mentioned earller, the Department of Commerce, through

its Qffice of Telecommugica ions, has initiateéd an. mnformal
Optical Communications Task Force. Composed of Government, '
indus Y and, un1ver51ty representatlves, the Task Force is

- . ¢
N 3& . e . .o
WY, . . . , N N
- PR .
N . f R

-
*
Y
o
o
3,

t ﬁ |

L aamen

P



94

[4

designed to explore the readiness, needs, and applications
of fiber optic communications. The group includes technical
experts; marketing specialists, and potential users from
both private and public sectors. It will be useful for the

Department to draw 'upon this group as needed in establishing ..

the committee. ' .

< L4
SYSTEM DE,VE'LOPME'I!T AND PERFORMANCE

L

This category focuses on systems planning and research, '
performance criteria and measurement, and standards of
practice and of equipment operation. These ‘standards are
discussed here rather than under Policy and RequXYations. .
The elements that compose this category are present 'in many
.0of the stages through which an item’of.equipment of a tele-
communlcatlon serv1ce passes from inception to marketlng

In the .early phases of th process, a market is dellneated
and its telecommunication needs 1dent1f1ed Later steps, =~
involve, among other things, the determlnatlon of perfor—
mance requirements for the systems that &Ye designed to
meet the needs Of the new service. Also performance
specifications for the hardware must be stated This
process allows prospective suppllers to estimate the cost :
of the proposed system. It therefore contributes in an
1mportant way to- the decisionmaking’ as to whethet the
service —- or item -~ will be wanted and whether it should

. be provided. Finally, the interested parties must

develop means to ,ineasure the degreé to which the performance
criteria or standards dare 1ndeed being met. ; B

-\

g N . . '.\
R . 4 S

In. two instances in the past, closer attentiqQn to these
concerns mlght have bken benef1c1al.~ First recall ‘-this.
country's casual attitude towards the ability of ultra- '
high frequency teleV151;f receivers to reject 1nterference
from neighboring televigion stations. Now we are in a
situation where receive behavmor restrlcts our choice as

' to the location of new Mltra-high freduency television . «
stations. The other e§ample involves the susceptibility
of many Citizen's Band receivers to ‘types 6f 1nterference :

i , M !

( . {ros .
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fqufVinQ two‘oxtmorexnearby transmitters. Because of this'

feature, thg expansion of thé Class D Citizen's Bands was
delayed ‘and”limited; this might have potentially adverse

.effects on the market for.this growing service. - .

3

A L \ ! A U '
A word of caution: oncegset, standards may actullly inhibit =
; Progress. It is therefore important -to establish stand
,. in such a way' that they foster, rather . thai prevetit, ,
- K Sy B \ ‘ . — .
lnnoyvation. This general caveat.applies, to a greater or
lesség extent, to virtuallx all. the issues oltlined below.

Y

Thewdeveloﬁdeﬂi of small ‘earth terminal satellite systems

o . ‘4 in the 4/6 GHz and 12/14 GHz band is entkg inhibited
o

: “iby a humber of factors,- among th¢m.the need f
' standards for their operations;
. 1s relevan§sto this situation.

technical
'CC Petition RM-2614

The situation is complex,
.Some parties oppose the establishment of. these systems,
fearing potential incompatibility between them and other

© . current or planned terrestrial and satellite systems; the

o

¢4 .

. ..

¥

~

availability of effective regqwations governing sSystem.

performance might allay these anxieties. At\the ‘'same time,

other parties, who wish to begin operating small earth '

station systems, claim that it will take too long "to write

such regulations; tHe result wbuld be a-delay in the

establishment of desirable sefvices, which in turn would

P ~

Anothetr regulatory/standard issue currently before the
FCC (Docket 20468) .has to do with preparations for the
1977 World Administrative”Radio Conference. The issue-
concerns out-of-band (11.7 - 12.2 GHz) emissions frome
broadcast satellite transmitters. These emissions might
interfere with adjacent band terrestrial services. A
closely related problem is the -lack of standards for

discourage manufacturers and sexvice providers.
* '

selectivity of terrestrial regeivers designed. for use with’

~

the broadcast satellites: . ‘%! A ‘

. - - «
Also important dre the recognitioh and evalpation of

[y

technological -- i.e., hardware -- and reliability factors;

such as propagation,’ that currently limit the use of
frequencies above 14.5 .GHz for Ebgpunication satellite
purposes. . ' ' <

4 ‘ :

/

v . w I0 view of these issues, we recommend that: '

ards

o Industry should take the initigtive, in-cdooperation
with users and Govgrnment, to zplore the need f@gﬁg

" .eriteria and ‘standdvrds -for emdll earth terminal

satellite syetems operating in the 2.5, 4, 6, 12,
" and 14 GHz bands., It should-also agbg 3'the’effgg¢:

- -
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ef these standards on future teehnolo al develop-

ment and, if approprzate,_defzne performanee
v eriteria or standards for FCC adoptzon

0 NASA should undertake) in eongunetzon w@th 7 dustry,

to identify the hardware.'and other reliability
barriers that limit.the use of frequencies above ~
. 14.5 GHz for sdtellite communtications and to,
recommend a programlior lowering these' Parriers.
—THe Land mobile radio.service is't tally dependent on the
radio spectrum. Its share of the gpectrum, however, Ais '
experiencing very intensive use. gPH1$ increases %the
importance of our 1mprov1ng the crfterid by which we -
deScribe and measure this serwicelVs performance, it might
be possible to develop-criteria simfiilar to the telephone

"‘1ndustry s "Grade of Servide.” We also need some imggove-
ment in the way we assess these systems in terms of spectrum

capacity and use.® . - -

. ¢ ,:
‘L -

Actions along these lines could be undertaken by thé’
Inst1tute "of Electrroal and Electronics Engineers, by

U.S. Study Groups 1 and 8 of the Intégnatiohal Radio
Consultative €omm1ttee, and by Government mgencies./ These

. - system performdhce and spectrum utfﬁlzatlon in order to

. W

gdide the develppment of future land moblle systems

In view of the récent allocatlon of substantlal amounts of
spectrum at 900'MHz, some may regard these issues as
irrelevant. ever, coverage at 900 MHz comparable to
that available at ‘the’ lower frequencies will be moré
expen51ve to obtain; pressures to provide conventional
services at the lower frequencies will thergfore persist.
Without such actions 8 those recommended here} the -
congestlon currently exgeriénced in New York a{d Chlcago
may eventually spread to other ciffes.  Moreover, if we .-
do not obtain a better understanding of these 1ssue3#

is likely that a situation similar to that whlch noy exists
in thelower bands will, in tlme, develop in parts bf the :
%00 MBz .band as well. - .

~
.

Another'lssue emerg

land ‘mobhile-radio. Federal coordination is especially’

. valuable when individual local users are éligible for
support from two or. more Federal agencies or programs.

. The objective should be tb encourage comprehenslve long- .
range plannlng and spectrum—effrc1ent system de51gn. :
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from the desirabglity of coordinating '
- -Federal gaants to local organizations for the supp&rt of

" groups should also investigate the trade-offs between ' - =<
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The recomméndd%igns are that: - se

v ~

. . . Pa—_— , L
o T¢lgeommunications quthorities should "fogter
: Yesearch to.,develap better criteriq for describing
¢« apd measiring Tand mobé?e.sarvicf performance.
: 3 . ! . Ty -
) ZTeZeeommun%cajion autforities Should fodter
' résearch to develop :batter methode foxr'describing
and _measuring speétrum eapactity and utilization
'ﬁéroland mobile radio, systems. 3d° o 4
» L0 OZe‘Govepnmenﬁ agency should be regponsible for
coordinating Federal’support of lo¢alyand mobile
radio programs; owing to its.cegntrat role, the OTP
18 a likely candidate. This Feda}al effort should
support local agency attempts to achieve better
spectrym use and lower costs through the develop-
‘ment of integrated loecal compunication sygtems
gerving several funetions or usér groups. )
’ . s 0 )
The technical aspects of broadband;communicitiOn‘ser&ices'
present some problems.. It is, for e ample, an open
question whether present CATV—enginéé:ing_désign practices
" will be adequate to handle néngnﬁértainment\seryices as
the demand for these arises, 'Will &xpénsive reconstruction
. be required? oOther issues Tenter on.theé provision of .
-modular terminal equipments and on-questions of security -
and privacyr We recommend that: = : - - . | L
A o ’ .
o Industry and users should seek early resolutiom of
certain problemg of system .performande asspeiated,

with dé@ivery of broadband commurication s€rvices, -

These problem areas include: ~.(1) freqiiency management

in broadband systema, (2) interface stendards or
_8pecifications, (3) sgcurity and privaey,. .and ()

terminal equipment eharacteristics, ~ - -

The gommercial application of:fi *opéid‘éommunigﬁtidn
depénds on. the development of adequate ndards. o ensure
- that 'the components of fiber.optiC'systems are.compatible

. P

and that these systems' can be interconnected with' other
Systems. We conclude that' industry should ‘také the lead -.
- -’ - - - ‘ !t 'A.“v I‘ ‘
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in devising the necessary pérformance specifications and
volantary standards. As to.the public sector, here also:
action.is.required to compose standards of practice ‘or .

codes as well as other rules necessary for orderly <

employment of the technology . / -

Our recommended daction is:

A1

R

© The informal Ogtical Co munchtzons Task Force
> initiated by the Office of Telecommunications
" should identify what’ specifications (or voluntgry
standards) and codés are desirable to ensure "
RIS
K rapzd and orderly implementation of fiber optic
. eﬂhnology in the commercial and public sectors.

<

With approprlate actlon, the above recommendations should
provide a more favorable climate for new technology
applications. .

éOLICY ANDs REGULATION

P

Turning to satelllte communlcatlons, current regulatlons
restrict the permanent use of small earth termlnals, i.e.,
termihals having antenna diameters less than 5. meters at
12 GHz or 10 meters at 4 GHz. Some users wish to proceed
with the development of such systems’as soon as possible.
Future .freedom of choice, however, must not be, precludéd-
by premature rapproval of proposals for systems that may
inordinately "consume" available. sg;ctrum and onprt
positions. . -
In addition, we should strive to achieve a moxe comprehen-
sive understandlng of the spectrum/orbit and spectrum/
geography resources. This means, describing these resources
more thoroughly, assessing their dependence on technical
system parameters’ and studying the trade- offs bhetween
them. The-recommended actiomds- are: ) X
\ ok

o Government -- through the orp., QPC, and other
‘aqgencies --ashouZd reexamine its policy and
-regulations with respect to usé of domestic %
and international small earth terminal satellite
systemga. In the ptocess, 1t* should Lntensafy its
search .for advzﬂe from znteresapd partzes

-




- 4
.0 The .FCC and. OTP should give priority to obtaining :
. . additional and more comprehensive descriptions’ of: )

the spectrum/orbit and spectrum/geagraphy\resaurges
and the-dependence of these on technical parameters
of satellite sgstems, : . v

e

The regulatory process'has proved . in many cdses to be time- -
‘consuming; consider the lengthy decisioctmaking process on
- the Use of 900 MHz for land mobile servilces. CTonsequently,
the delivery of new or impraved services ‘to the.public has
lagged. 1In fact, tHe importance of ‘'regulatory delays was
frequently emphasized by industry during the Task Force
¥isits. Yet, the natural desire te speed up the .system
must be balanced by the retognition of the need to preserve
the right of all interested parties to be heard.
- : L4 . .
The' FCC hag, from time to time,{ brought interested parties
. together for informal hearings rior to formal proceedings-.
These informal gatherings, while having no formal standing,
codld reduce the number of adversary proceedings and
- accelerate the formulation of constructive solutions.
They therefore might reduce the delays incurred by full
hearings. . It is recommended' that: .

@ Consideration should be given to the deeirability
% « feasibility, and legality of making greater
. . " use of open, informal discussions between
interested parties prior to the start of FCC
formal proceedings, particularly those that are \
to constder largely technical matters. 4 '
et 7 . . ’ v -
Nonentertainment broadband communication services might be..
providéd by common carriers or as a part .of CATV services,
“ e This situatjon raises a regulatory is§%9;',1n many
instanges, it may not be economically feasible .to provide
public nonentertajinment services alone; - i.e., in the .
-absence of CATV entertainment services as a fingncial« . .
base. But the regulatory problems associated with CATV .
appear to be holding it back and this, in turn, may be a_
barrier'tbkthe development of’ nonentertainment services,
The subject of partial deregulation of CATV i being
‘addressed by the Domestic, Council reguldtory greup, the
.FCC, and Congress. The Domestic Council reached the - .
conclusien that ndt enough data were- available on effects
of deregulation to support a decision. The question is .
therefore dangling at present. Because of the potential . -
of cable systems asan infrastructure for the additional \;
nonentertainment services tb the home, we recommend the T
following action: N

1

. __’ - ~ ’n"‘
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. . o The Domestze Council Workzng Group, should arrange
., to obtain #hecessary pesearch to establish the
< probable consequences of partial deregulatzon of CATV
b L

. . "-‘ ) \
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Over! the next hree years, the Internatlona; Telecommunlca-

tion Union (ITC) will sponsor two WARC's dealing with matters
germane to this Task Report report. The first-will take place in

. »1977 and will center on satellité broadcasting services in .

o the 11/12 GHz band. " The second, 'scheduled for 1979,. will | T
revise the Radio Regulatlons, these 1nclude the Table ef g
Frequency Allocations. ‘ )

These WARC's will establish the pattern of worldwide o ‘
spectrum utilization for many years to comeg. Moreover,
their decisions may' affect our own rule$s and regulations.
It is thus imperative that the United -States present its -
needs eloquently and persuasively,. And it is equally . -
important that the views both of oar industry and' of our

users continue to be heard and gonsidered during the ; g
preparatory perlod This is partlcularly f:rue as regar?; ‘
satellite communlcatlons and land mobile radlo, as regula-

tions favorable to U. .S. equlpment manufacturers will help

them to become or remain competitive #n the international ] <
Tarketplace. Au .

-
] N
£ . ~

In the chapter devoted to the selected technologles, a ,
number-of WARC-related issues were developed. For = ° o
<« example, the 1977 WARC will consider the 11.7°- 12.2 GHz
downlink frequencyLailocatlon and the establishment of
. rules for “frequen¢y shatring bPetween the, Fixed-Satellite
* and Broadcastjng-Satellite Serwicés internationally as
well as in the United States. Current U. 8. policy is to
> _ maintain a flexible position and not- to develop any oL
inhibiting rulés. At the same time, U S. policy favors
orbital spacings of 4 degreed or less;" this. restriction
means that earth station antenna sizes must be greater’
than 5 meters in the 11/12 GHz band. THis is not ST
consistent with -a fully flexible pollcy, especially w1th .
other.countries favorlng antenna dlameters as small -as '
0.9 meters. . . T




' ‘ ST .
 ‘Additiohally, there is at the moment éb imbalance- in our
usé of those portiohs of the spectrum allocated to the> Do
' 'satellite services. What can or sHould be done to, et
’ ‘encoufagg'early;employment of the presently-unused spectrum
above 14.5-GHz sp as to reduce pressure .on the heayily .7+ -
"\ used portion below 14.5 GHz? The latter represents merely
e Sapercent of the total earth-space frequency allocation. |
Similarly, we should review our use of +the 1850°MHz of . :
+ ~‘bandwidth that tHe "ITU has allocated to satellite services , -
* in its Région,.2 (North and South America) but that the .o
* United States is not yet-utilizing for .this purpose. .

-
-

N -

The 4llocations’at 2.5“6ﬁz'al§d‘posé probléms,@ We lack a
- firm position about use of this band for delivé v of
-public servicas. Morqbver, only..35 MHz of the .band are
set aside for tfie Fixed-satellite Service apd 190 MHz for
the Broadcasting-Satellite Service. .Thege rek@ﬁi&gly small
allocations 'de not, allow systems to extend‘their dPerations
to enough terminals to make the services reasohﬁbﬁy‘cost
effective, *in view of the high cost of the satellite. 2nd,
as' the 2.5 GHz band 1is limited to public |servicer use; -the
cost of. its services cannot be reduced hy commercial °
exploitatidn., .. - - : R
, - v F , ‘.0,’:{ 3 ] .
With .regard to satellite services, as, they relate both to
the- 1979 WARC and to domestic allocations, our régommgnda-~
tions are that: " ‘. 4 '
o U. 5. preparation for the 1979 World Administrative -
Radtio Conference.’should place emphasis-on: |~ -
" (1) Provision Of -spectrum space for small eawrth \’
.terminal satellite.systems. ) )
L - ) - \\'1'7
(2) 0ptimiz7tion of orbital spacing of ‘satellites

sharing [the same fﬁéquencées. ) L
- 4
1]

i toe o B,

.. (8) ImBaZaﬂbeQOf spectrum/grbit utilization above . °
""' and below .14.5 GHz. K N :

< Ve oLt

(4) Neéd'for greater bandwidth aZZoLd%ions at
", . 2.5 GHz for-public service satellites. '
o Publie service“satellite users ghould dﬁtammgne\. o
the cost advantages that _could result from iRgreasing -
. the bandwidth available to “them at 2.5 GHz gnd use * !
the information as the basis for requesting the FCC-
to negdtiate for an inérease;inﬂiﬁé-aaaiZabZe
bandwidth.. T BRI

-~
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Anothér WARC-related issue revolves ‘around the planned use
" of the 900 MHz band for land mobile radio services by the
’ Unjted States. Our.use of this band conflicts with
-ipnternational all )cations; as a result, restrictions have

! “been placed on i use along the Canadlan and—Mexican’

borders. About 35 percent of the U. S. land area -- in.

strips 250 miles wide along the_northern and southern

borders -- is affected. It ig therefore recommended that:
L) " -

o U. S. preparatzon‘ﬁpr the 1979 World Administrative

« Radio Ceonference should emphastize the resolution of
" di¥ferences between planned use of the 900 MHz band
by the United States for land mobile systéms and
international freiuencyxallocatzons
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To sum up, implemeéntation of these recommendatlons should

N - \ -

The recommendations stated above are intended to be ai.
contribution tb the formulation of a national draft
agenda for telecommunications. It is hoped that this
agenda will stimulate d;scu551ons among all relevant
institutions in Government and industry and help in
establishing prlorltles for action. - _ . -

Who .might take the first step in maklng these joint
discussions happen’ There are many possibilities: the
Congress might hold hearings on issues clearly of national
import, 'industry and professional associations might
arrange topical workshops, the acadefmic community might
sponsor pertinent seminars, and the Executive Branch might
assume the leadership in a variety of ways.

Until an official" "Keeper of the Agenda" is named, some
organization should collect and process all responses to
this report as well as proposals relatlng to the agenda.
Therefore:
o The servzces of the Offzce of TeZecommunzcatzons will
N be available for initial coordimation of reactions
) to this report and, by extensio of all suggestions
. pertaining to the formulatzon o?}a national teZe-‘
communication draft agenda. This tenure will Zas
only until a permanent "Keeper of the Agenda' s
named.

CR N

enhance the long-term growth of land mobrle radio services,
permit faster emergence of satellite communlcatlons and
nonentertainnient broadband services, and facilitate the*
application of fiber optics. Thée resiWltant telecemmunica-
ition growth will benefit not only the public and -the
Government, who are users, but.also-_industry, which will

. profit from the.creation of domestlc and overseas markets.

%



communicatiodns growth," wée bel:ce\,e it is rthwhile to
conclude vhth the follow:Lng quotatlon. V

’
ERS

In an area as complex ahd dynamlc a telecommunicatlons, pollcy
making can be dlfflcult, even hazatdous, because of confllcthg
pgbllc interest considerations. gislation in the area of
telecompnnications raises anothe set of problem§ because its
scale, 1ts scope, its inter-Yelatedness,. its pervasibeneés, its
dollar investment, its rapid turnover, its high quality, its .
impact on almost évery aspect of odr daily lives, give telecom-
munications technology a unique 9051t10n in society. Furthermore,
telecommunlcatlons technology overrides all the tradltlonal
boundaries of governmentg}‘gsfhorlty. .
Many of the &ffects of telecommuriications technology, because of
political resistance, economics or status quo thinking, are
delayed, slow-moving, accumulative, and outside the chain of
wesponsibility of buyer, seller, and individual government -
agencies. In other words, no one has either overall authority or
mapping responsibility with regard f what telecommunicationsg
+technology has been dding, is d01ng, and will undopbtedly con~
tinue to do on a greater scale in the fature.

o

All of this places a véry heavy burden on the legislators, the
bureaucracy, the telecommunlcatlons industry itself, the public
interest groups, and the academic and research comfunity. Some
very difficult decisions lie ahead; 1et's hope that these decisions
will be as inpovative, as flexible, dnd’ as far Yeaching as the

'  technology they hope to implement. 1/

'

B

LY

1/ Alan Pearce, "A Survey of Telecommunitcations Technologies“and
Services," Subcommittee on Communlcatlons of the Commlttee on Inter-
state and Forelgn Commerce ‘of the U. S. House: of Representatlves
(GPO 63-552, 1976) -
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, : APPENDIX A A ,
\ - REACTIONS TO THE DRAFT VERSION . - T
" INTRODUCTION : <. - Co . , ’
N . < \
* A draft version of this report ‘was reviewed by a number- of
organizations., "As a part of the process of rev1ew1ng and . M

-verlfylng the draft, it was® sent (November 1975) to
approximately 40 industrial firms interviewed during the
actual Task Force effort. As the existence of the draft
became known outside the Department of ‘Commerce, requests
9 for copies were received from additional organlzatlons-

‘and it was decided to satlsf?‘all such requests. Eventually,

the draft was sent to a total of 70 nongovernmental organizations
(64 industrial firms or trade &ssociations and 6 academic
‘institutions). Addltlonal copies were prov1ded to Congresslonal
Committee staffs and Executlve—Branch agencies hav1ng close
1nvolvement/1n one or more of the toplcs covered in the

report. e ) .-

-

-

[y [}

Comfents (mostly written, but some by. telephone) were )
recelved from 30 organizattons. The scope of these comments*\

varied greatly -- from a simple statement of full agreement ‘t;

to an item-by-item llstlng of dlsagreements or extensions. A ﬁkk
great dlver51ty of opinion was .obtained on many ef the %§Q
significant issues and assessments. 3t

4 BN

An 1nternal rev1ew, along with consideration of all’ comments N
received, led to a final report having a somewhat different — - —
purpose and structure (as has been discussed previously).
However, .it still seems-valuaﬁke to provide an analysis of
the outside comments received and the ways in which they -
were acted upont This appendix fulfills that purpose. In °
addition, the four indiwvidual technical sections include

+ - resolution of comments specifid to ‘those areass—

.
-

.
L] . . - v .
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SUMMARY OF ANALYSIS OF COMMENTS )

The comments vary’w1dely, both in thegr*dontent and thelr'
support of or. disagreement w1tqlthé draft. This diversity R
of views is, not surprlslng;an llght of thée several 1ndustry




N “
. . R -
< N -
L)

£ © 7 topics addressed in the draft and the widely' varying pro- '
o i files of market ard technological leadership represented by
S ' the respondents. a ' R : g
. . - . . A .
. A general observation can be made about the comments from -
. many industrial and trade association organizations: their
views reflected an apparent self-interesg@§ Common carriers ° .
i : expressed great concer ’Qbout statements that evéntually
might influence competgtion in their regulated operations.
" Large manufacturers to'K issue with possible Government ° N
\ actions they believed might interfere with the private N
. Warket in which they had already established a ‘dominant !
,'Position. Small or new firms welcomed Goyernmrent actions
because they believe their less than, dominapt market posi- -
v tioh would be helped.- In contrast, ‘the comments from re- *
vieyers in ‘academic, nonprofit researth, or governmental .7
- oyganizations aere more supportive qQf the draft concepts and .
- More anxious for the Government to take action. As ,a result,
intprpretation and judgmgnts”about specific’ comments must
. ? also consider the type and possi&ig biases of the respondent.’

. While it might bé tempting to “count" the mix of favorable
- and unfavorable comments on particular parts of ‘the draft
o . mreport, this approach would not produce meaningful results
. because: (a) classification of many comments as favorable or
unfavorable would be highly subjective, (b) the actual
. . respondents may not be representative of the views of all
" industry sectors or G vernment agencies,, gnd’‘(c):  thé com-
o ments_of many individuial ‘respondents covered a variety of '
C. topics at the'same tjme and were difficult to separate and/ -

.’ ., ~©or assess individually. This final report foflows the
alternative approac

1 of analyzing each of the approximately
100 identifiable c ents.- A subsequent sectibn of this .
Appendix preé@%ts heée comments , {(organized into nine groups
- of similar topigs) and briefly discusses *how the final
- report responds to each point. The following paragraphs
) briefly summarizg 'the main issies rdised in the comments and
RN how they' influeficed the final report content. In general,
" it is seen that all comments were seriously considered; and
-the final report is in essential agreement with most of
thém. * . . o B : '

-~

A Y

)
-~

. GENERAL COMMENTS o -

. ' ' N
-

.

'-e ”.' \» ~ - .
In' ‘this .category are several-comments, general in nature, ° »
not appropriately classified in the subsequent eight sections.
The significant comments in this group either supported the
<o . . ‘ 4’./* ., . , .
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gengral thrust of the report or took’ issue with one or more
-of the underlying premises of the TasRk Force. Several °
‘ reviewers said. the report raised the right issues and ‘partic-
ularly stressed the importance of not isolating the consid-
eration of policy ¥rom the.technology.
. . .

One of the underlying premises that was disputed is that it
is possible or abesirable to accelerate applications of
teshnology in telecommunications (or elsewhere). A'similar
point was often made when]Questioning,thedproper role of
Government, which is discussed in the sucgeeding sections.-
This argument was accompanied by the statement that appli-
-cations_of~technoldgy will ‘be made when an entrepreneur
believes it is economic¢ally worthwhile for him to do 'so; he
takes a risk and sometimes he wifis and Sometimes ‘he loses. -
The Task Force Trecognized this point, and the actions it
Proposed were meant to enable a better defined and more
complete basis for new technologiés/services to compete in }

that deciéionmakingnprbcgss and in the marketplace._ No

<. actions were suggested that would involve the Government.in

aeveloping or operating. telecommunication services. However,
the final report +4s still built pon the premise that there
are useful actions that can be. taken by someone {probably e
Government and industry jointly) that would ensure or accel-.
erate realization of benefits to the United States from the
.applieation of»certain'telecommunigation technolbdgies.

Another premise 'identified and rejected by some reviewers
was that one agency, the Department of Commerce, could do
anything in. this ea, where other agencies of the Government -
/also hadLjurisdiczidn and responsibilities. This concern is
valid, but should not be a basis for inattention or inadtion.
The thrust of-the final report is. different from the draft

in that it focuses on useful actions that should be .taken by
someone, but does not worry about what person,or what organi-
zation that should be. . : \ -

L ]

Several reviewers did not feel comfortable with the premise
thgg the telecommbnication industry and/or technology is not,

+ "moving -forward in the' United States. As the final report

discusses, the situation is one of unrealized potential in
which the United States may not retain itd present superior

' position unless the rate of progress is increased in der— .’

tain applied areas. In.many areas, such-as domestic satel~
lite systems: and. digital communications; other nations are
catching up very rapidly. Admittedly, the relative posi-
tion of the United States in technology applications and

b

¢ L.
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/echnologlcal 1nnovatlons remains a controbersial tQplC. 1/,
Government, industry, and academic circles have been actlvely
‘'discussing this subject in cent months; and how real these
concerns are can only ‘be deiirmlned as “time pasSes or more
information becqges available.

e ) ! .
. ‘ £
A few reviewers attacked a premise they perceived in the
draft that telecommunication applications should be estab-
lished that would duplicate the existing.U. S. common c¢arrier
system. The final report. clarlfles that this premise was
not intended tq be conveyed and also states that applicatiors

of certain new technologles need not be limited to common

.
-

. carriers, ) . - .

ROLE OF THE FEDERAL GOVERNMENT . (

. Al
s - .*% .
- - . : ’

A very large proportion ‘(almost a quarter) of the comments
of the reviewers are focused around the issue ‘of what'is a
proper and acceptable role of Government.. This uneXpected
reaction appears to be a combination of' overstatements or
mlsstatements in 'the draft report and overreaction of the
part of some organizations who foresaw a move foward greatly.

expanded FederaL:requlatlon or other 1nterference in the

market they serve.

o

Most industrial firms stated ther was a valid Justlflca—
tion for the Government- fulfilling certain functions rela-
tive to the telecommunlcatlon industry,» but there were.
several strong pleas that this Government role should be

,seuerely limited and constrained.. However, almost all

reviewers from academic institutions, nonprofit research

- organizations, and Government ,agencies argued for a strong

Government role as thé ba¥is for protecting the ."public
interest" &Y .in ori;;f;aiachleve Specific national goals.

‘Undoubtedly, _there 1 be continual, perhaps perpetual,

discussion and controversy about the preferable role of the
Federal Government in telecommunlcatlons 1n the.United

States. L , . . a v B}

1
&/‘ 3 *
-7 . v ) T

1/ The’ recently released Seveﬂ%h-Annual Report of the National Science
Board, Science Indicators 1974, includes. cons1derable data and dis~ .

. cussion echoing these concerns on the present state of p S. science

and technology. . |
u///, N G . e
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Because of these comments and because this issue underlies, ¢
most of the'study'recqmmendationS, the .final report <includes .

discussion on the rationale and.alternatives for the Federal .
“ Government role. The final feport continues to operate - '

f .. under the premise, as did .the draft, that Government has a

’ valid concern for advancing the bbneficial application-of ‘
present and future telecommunication technology. "’ At the .
same time, it reédgn?%ﬁs there is no.need for the Fedgral
Government to. be in -the téiecommunication operations *busi~- :
ness or,to otherwife'undertake,develépmeﬁt dctivities where A
the private sector is able and willing to-do so. Moreover,
the final reportifmphasis is.on identifying a national "

.,

-+

; agenda of actions’ with the assumption that thesé.will probably -
be carried out ij '

intly by Government, and industry. ..

I

Several comments focused on. the particular role 'of the
Office’ of Telecommunications* (OT) ang how active or neutral .
- 1t should be in actions that might refult from. the Task VRS
Force.-Further discussion on this qyé€stion is not népessa;y
since the final report does not include discussion of any

specifioc OT future programs. .

4 s J ( : 2 ,‘

INTERNATIONAL TRADA\ e ' L 2

g
-

- . . . ,
. H B

-Several comments were recéived which expressed disappoint-
ment that the draft did ‘not address interndtienal trade ' ' '
matters/ in telecommunications, evén though significgnt

" issues in-thdt, area were raised dffring the Task.Force inter-

views with .industry organizations. Some comments specifi-

cally stdted that the U. S. Government should take certain

actions that would facilitate and assist U. - S. telecommuni-

-cation firms dding business abroad. * .

By a high level decision in the-Department of Commerce sub-
sequent- to the interviews, international trade was deleted .
‘as a subject of concern midway- through the Task Force effort .
. on the basis that it would be pursued by thé Domextic .and
' International Business Administration, which has p imary
responsibility jin the export promotion area.’ Therefore, t
draft ‘and the final report do not include discussion or
action recommendations in this'_area. However, a summary o
the comments obtained by the Task,Forcegduring industry\;
interviews,qn the area of international trade barriers was
added ‘to the final report ih order that this information
would be available to those pursuing these issues: ) ,

3
- * .
., . . N ; »




. » . . R P

- ~R§\‘G“ULATO'R.Y ACTION . A "

- t . .
’ - X . *
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Several comments concernlng telecommunication regulatlon ]

. . .-stated that regulation by the Federal Government often
1nh1b1ts the appllcatlon of’ technological 1nnovatlons. ) .

Whlle recognizing that some regulation by Gevernment in -

. telecommunrications was necessary, the comments from 1ndustry

cause. additional regulatory delays. While" the _ o
’ prlm"y actior on OT's pari contemplated the flllnguof/
. regu atory _comments to the Fq%?when there was amvalld tech-\

“a . by

area since the purpose of the reporu 1s not d1rectbr
. relatedto OT prqogram”plans, . - ' .

a
- . i I "

. “ DIRECT SATELLITE COMMUNICATIONS ,
! V7 ’ [ 5 R Y
_ Reviewers from both lgrge and small manufacturers dis& eed
with the draft implica ions that (1) U. S. technology:
the next generation small earth stations is not advanc1ng
adequately, and (2) there is a need for demonstrations of -
such satellite technology. These.comments are correct in - .
,-that satellite technology is advancing rapidly in the United )
‘States; but, as thé final report discusses, thére are still " -
concerns that other nations are catching up fapldly (Qr even
_ . excelling) in-certain areas meortant to next generatlon

T ‘ direct communication satellites. The commentswaie co Yect
. that demonstrations of satellite technology, inc S m§llm . ;
: _earth stations, are not needed since all necessgary: eompo— . &Qé%%&;

fx

.ngnts have been tested in operational of experlmen%al satelllw7g
systems. Howéver, there are unresolved technlcal and ’
. -nontechnical issues related to future comimunicatioéfid that ' Y,
' - must be investigate efore significant applications are coe
feasible.  These issues particularly affect the manry proposals ' -

B

) 3;,‘3;

for public segtor applications that involve large networks
; of interconnected earth stations via satellite. The final ° :,
. repoxrt dlscuséesmthese 1ssues in detaLl .

’ i . L
)

Several reviewers ' &ommented favorably Qn the concerns and
objectives of the draft in the .satellite communrcatrons—ﬁe————‘s
area. It was concluded that the Goévernment had' to play an .
1mportant role in development of next generation network

-~ .
B X . ] "" PP A S e’
. . . . L
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_systems -and that a netwotk demonstr
" gain user -support -and ‘interest. .Th
-the issues that need to be addresse

-

+ Oor conducting such 'a network demo

Lol

¢

LAND MOBILE RADIp

. ]
A sizable number of commerits were: r
land mobile radio discussion. ® Seve
- turers and trade assdciations actiy
the industry was in better'shape an
progress than was implied by the dr
thought that the characterization o
mented was particularly harsh. The
dominant position.in tha ‘industry s
» made, and,was continuing té& make,.g
more users into a 'limited spectrum
action was needed on the part of Go
2llocatle. more frequency spectrum an
Several reviewers disavowed the pre
shortage, except in two major citie
» felt the draft did not .fully reflec

&

P :‘ .« _/
atlon may be needed, to
e final report identifies
d in considering, planning

nggration project with - ’
joint Government and industry participation. Co

~

eceived reldtive to the}. . -
ral equipment manufac-
e in this industry felt .
d making more technjical
aft discussion. Some
f.the industry as frag- -

large manufacturgrs in a
tated the indus®ry had
reat progress in squeezing
and that. little 'if any . -
vernment (except to . .
d to reduce regulation).
sent existence of. spectrum
S. Several reviewers
t the“considerable

- equipment and systemé‘dGVelopments‘fndustrY'was pursuing for

application in the new 900 MHZ band., . '
: e

E e

' “oL - . -5 -
As the-final report discusses,. land mobile' radio is an drea

* where slow, steddy evolution has be

en the rule . (and will

-1 continqe),'rather.than any great particular barrier or great

leap forward beiny involved. The'f
more complete description of the. in
- and present position than the draft
improvement in spectrum utilization
that improved integration and exten
about the plgnning and performance

N

tion systems are required if the. ne

" tion improvements are to continie. _

L

.

BROADBAND COMMU&15>¢IOMQ NETWORKS .

-
N . [N

et S

inal report presents a
dustry's past progress

. " Despite a steady )
»*there is still’d concern
sion of knowledge Ta

of land mobile communica-
cessary spectrum utiliza-

4 o

’

- o " s

Aconsiderable number of commehts\were received concerning .-
broadband distribution, which was one of the ﬁpur technology
areas discussed at length in .the draft. Although,the :

written discussion was_ concerned wi

th a wide rande ofy tele- '

communication services for home, ipdustry, and Government -

@




that could be provided-over new, broadband systems (1nclud1ng
two-way servides utilizing facsimile, data, or video), /
almost all the comments spoke in terms,of the difficulties .
the 'cable television industry contlnues to encounter. The ~
comments agreed that market uncertalnty and financial weakness
of the industry were the main problems causing the lack of,
‘predicted growth in the cable teIev1s10n\1ndustry. The need
to expand into nonentertainment functions is recognized as a
necesSary source of addltlona; -revenue. The on-going issue

of deregulation of the cable 1ndustry -and ‘competition with
existing common carriers was also ralsed. The- reviewers— - =
supported the concept of a demonstration as a way of advancing
applications, although tiey identifidd uncertainties as to

the source of funding for such a demonstration. The final

~

. report identifies the issues and alternatlves involvéd in

such a demonstration. . . . . >
Three common carrier organizations polnted out that exist-
ing common carrier networks cBuld form a distribution
structure for future broadband distribution systems. Theéy
particularly objected to language in-the draft that appeared
to exclude common carriers fromya -demonstration of future .
broadband distribution systems. There was no intent to
exclude the common carrier network from thls appllcatlon
area; but at the same tlme the report did not mean to llmlt
broadband distribution to common carrier systems. As the -~
final report discusses, one of the issues requiring lnveg— .
tigation concerns-the most appropriate distribution. mode ‘or
modes for broadband services. ‘ . .
- . .

M 4
- 5
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FIBER OPTIC COMMUNICATIONS ) ' °

A

[ 4 .

P .
! (: J. Y

Five reviewers commented specifically on the discussion of -
fiber optics as one of the communigatjion technology areas
having potential for future applications‘if barriers are
overcomex In general;, thg reviewers agreed on the beneficial
potentlal of fiber optics |for broadband communication
distribution. They echo dome of the concerns and. issues
‘that still surround appllc tions in this area and thé final
report presents an“expandedMdjscussion whith incorporates
these comments. Comments emphasized the uncertainty about
the point at which fiber optice is. economically-equal or"
better than otHer wideband distribution methods, such as i,
coaxial cable or waveguides. The nged, and value of an ;
application demonstration remains a question and the flnal
report addresses this question. ' :

Py ) + - . -

LR . . e



- Three common carrier’ organizations objected to the fiber .
. ' optics discussion of the draft which talked about applica-
® tions in the context bf noncommon carrier functions, since
they felt that optical fibers used within a building. for )
.+ distribytion would.be a common carrier function., The use of °
the term noncommon carrier in the optics se€ction in the. - .
draft was uncléaxr and was not meant to exclude the common
carriers frqm this application area. What was meant was to .
characterize some areas of fiber optic communications that
could possibly be served by other than common carriers. For- /
example, -it is not clear that only common carrders should he.* !
. able to utilize fiber optics for distribution purposes, “ ’
including thé intrabuilding use. <. - N

. v

_ .This issue remains an open question ané involves many of the -

same issues as the intdrconnection of other terminal eQUIp~= om0
-  ment and telephone .lines. . The final report also recggpazes,.vf-
ti

bl

. either possibility and identifies this as an open qu on.
e - . ' .

CONSUMER ELECTRONICS ' ) _ ‘

B . . . - LT .

s . T ‘

Five revjeWers made comments about the draft discussion on

* / barriers to recapturing the U. S. cohsumer electronics P
market. All of them felt that this problem was different

. from the other areas discussed because technology had
less of a part to play. . : ’ ’ .
= The Office of Telecdmmuniéations;Policy also gommented R
‘upon the consumer‘eléctronips‘issue, as follows: » i
- - . . / o
"[T]lhe telecomrunic¢ations-balance of trade izsué ‘
is indivisible and necessarily involves considera-
tion of both exports and imports. This matter
is of primary concern to the intéragency trade '
balance task force, established at tQQ behest
" of Congressman, Torpert Macdonald, Chairman ‘of - ' e
the House Communications -Subcommittee. TIts - . ‘
. : members, which include’ the Department. of  Commerce’
(DIBA), the Office of the Special Trade Representa- oA
» tive, OMBfand the State Department, have yet to : :
d€termine whether or not any such problem indeed .
exists. I hope that any ,specific action by the
Department in tHis area will await the completion
of at least, the ‘initial work of this task force, oo
and will be coordinated with the other task force | .

. s members through the Department 'of Commerce's )
N representative"”. \ I - . . . %
P ‘ . . . J
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Following receipt of OTP's views .as set forth .above,
the Telecommunications Task Force agreed to. terminate
its consideration of the consumer electronics issue.
Accordingly, - this subject is not addressed in the final
report. . . g ’
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h9w the final repgrt achieves ‘a 'disposition of that point. . RN
The following sections are used for grouping purposes'’:
- ) .

» Sec%ﬁon l. General’'Comments e

Sécthn 2. Ro}e'éf the Federal Government - L
h .%tion 3. International Trade i ’ = )

e . Section 4. Regulatory Action ° - S N
b . ¢ . STt . .
Sectio%éﬁ.,‘Direct Satellite Communications
- v . A ‘~‘ " - b . . r

: Section 6. " Land Mobile Badio : N ’
?ectlon’?. Broadbang CommunlcaplgpS/Networgs ‘

° Section 8. Fiber Opti_c communications » * .

v 1 > A} ,,.’ ' j ‘ . .
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” &This major.section presents‘a détailed response to -all ~

/‘possiblerin the words Sf .the reviewer. -The right-hand.
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sections dealing with similar topig¢s. The left-hand column,
summarizes the gubstance of ‘each item of comment, as much as

reviewer ‘comments receive#f. The comments are grouped into'. -

¢olumn briefly evaluates the comment substance and describes
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Sect;on 1 ‘--'Gener-al Comments
“’ Substance of Comment.
. )
5 A. The Director of International Projects

for an international common carrier and
.equipment ,manufacturer took issue with
fundamentgl, factors which make any action
program from the Task Force incomplete.

. Restrlctlng the study reg_ t.to domestic
elements is 1ncomp1ete,‘§1nce the gelecom-
munication industry is very interndtionally
minded. Secondly, the main study attention
to the technical and regulatory-aspects of

. the preoblem, to the exclusion of many finan-
cial and market considerations affecting the
introduction of new telecommunication tech-

. ' nology to-the marketplace, leaves out.an
1mportant area. An expanded base of the

v study is necessary to produce a reasonable
action program “(i.e., includes tax rates,’
depreciation rates, and availability of
needed investment capital). The third fun-,

v darental factor concerns the proliferation
of U. S§. Government agencies involved. He
criticizes the implied assumption of the -

$- report that expert—gu1dance or recommenda-
tions by DOC would be accepted by other °
agencies, particularly those areas where
-those agencies have primary authority.
He indicates such is. not the nature of
Government agencies. .
. The gquestion of application of new
technology*is said to be primarily econemic
by a major equipment manufacturer. A com-
pany doesn't make investments (even new
products are capital investment) unless the
“pay-back period is very short, normally
less than two years (since there usually
are many more economically rational candi-
dates than there is capital to finance
them). .
Lan . > -
- hd . - >
C, The directoxr of an acadenic-based policy
~ center stated the subject matter and"brob~
lems ‘addressed by the draft repbrt are among
the rlght ones and the technical or egonomic
questions that were raised are certainly
worthy of note. However, he found questiofis

of administration, respon51b111ty: and over- this recommendation.

all policymaking struefﬁ?g so thoroughly
intertwined with the substantive matter that
controversies over the former inevitably
* keoloud the- latter.’ This is unfortunate
since the problems must, be addressed what-
ever instrument might eventually develop to
- "~ do so.- Hig recommendatlon 4s that the
future draft separate findings and analysis
from structural recommendations, in order
to help focus substantive discussion in a .
more productive way. .

~ Fs v

Q
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. .~ Response to Comment

His points are well taken and have been .
considered, although DOC can do little now.
torchange the approach. , The first two are
outside the scope of the Task Force final
report. The third factor ®f uncoordinated
Gevernment agencies is recognized as a diffi-
culty in the final report discussion even
though Government reorganization is beyond
the scope of the Task Force.

2 -

The final report reecognizes the nece551ty
for expected economic returns before pri-,
vate firms will, invest slgnlilcant.capltal
for new applications. Howevér,-there nay.
still be a valuable Federal role in clarlfy—
ing the technical issues or in arranging |,
initial trials-with groups of users in order
that private firms gain sufficient confidenge
and experience to convirce themselves the

‘pay-back period will be sufficiently short.

There is not necessarily a conflict between
these two views.
This criticism is justified, since the
treatment of the draft made it very diffi-
cult for the reader to separate premises
from analysis. The final report follows a
thh d1fferent format and organization that
ould go ‘a long way toward responding to

. —

N

~—.



~Substance of Cofment

D. The point is made by an equipment
manufacturer that technological develop-_
ment, even when successful, does not auto-
matically result in public demand for the
product. Each company takes a slightly
different tack as how to utiljze advances

in the state of the art -- some win and some

do not. ,
E. A manufacturer felt tHat the
telecommunicatlon industry was indeed
presently moving technology forward,

- although the draft report asserts otherwise.

F. An aéademic-based reviewer gave a very
strong recommendation for OT addressing
policy aspects of telecommunications, par-"
ticularly since policy analysis does not
often enough address the ‘interplay between
technology and policy. e

G, A large common carrier strongly
disagrees that the United States is‘no
longer in the forefront of innovatibn in
telecommunications and argues that the
United states continues to be the leader in
this area. .

o
¢ -

-
’ *'m“’
- Ll

H, An industrial reviewer comments that
tables 3.1 and 3.2 of the draft report are
not a good representation of what exists.
As an alternative, we should just put an
"X" in one box in each column, because
indicating a problem can really only indi-
cate the most severe problem, and that if
"“that problem was overcome,+ then another one
would become the most severe. He uses
broadband networks for local distribution
as an example and states that only the
regulatory impact issue deserves an "X" at
the present time. The reviewer suggests an
alternative framework for the table and
presents a revised version of one table.
I+ A common carrier disagrees with
numerous entries in the matrix tables of

3.1\and 3.2, which present summaries of the

t .barrfers to applications of technology and
the.perceived reasons why industry is not
overcoming the barriers. v

J. A large systems-engineering company
found the draft'xeport very interesting.
The overall observation was that the report
is more applicable to hardware, producers
than & systems-éngineering company.

Y

.

- ot

ERI

Aruitoxt provided by Eic: " Py
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Response to Comment

This situvation is true and is recognized in
the final report. Nothing in the report

meant to claim otherwise and the planned -
programs were only-meant to enable a better .
defined and more complete basis for these
products to compete in the marketplace.

-.-\\‘_\‘ .R . N N

. -

The. final report recognizes the progress
being made in certain technisal areas but
still “talks about some areas where fgster
progress is possible. ’

This reipforcemeht of subject importance and
Federal role is accepted as support for the .
relevant portion of the report. .

-

The final report continues to recognize
mounting concerns ' in the available data and
the conclusions of others *about the U. S.
technological positions. In many areas of P
telecommunications, this leadgrship position
is apparently becoming eroded.’' This is not
to say the United States' is still not Number
One in most areas; the Task Force was con-
cerned about trends that must be modified or
reversed. These concerns are becoming
increasingly evident in other studies and .
assessifents as well as in the public med:ia.

. .
The content of tables 3.1 and 3.2 represented
the combined judgments of Task Force members
and industry resgcndents at the time the draft
report .was prepared. As the commenSy illus-
trate, it is difficult to represent-a multi~
dimension situation in a simplified way. This

presentation device is not used in the f#nal
report. o0

N -~

See response H above. !

. g

These comments are correct.
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Aruitoxt provided by Eic:

. Substance of Comment

K. A senior representative of the U. S.
Postal Service dedling with advanced mail
systems development stated “the programs
proposed in the draft report are important,
imperative to the domestic economy, doable,
and sholld be done.

L. A 1arge common carrier stated that the’
draft report proposed programs that would

N d .
.involve noncommon carrier appllcatlons, but

felt that there is no economic or technical
support for the need for a dupllcate system
similar to the existing common carr1er
system.

8

M,. A senior representative of DOD supported
the four technology thrusts proposed, al-
though he was not .in total agreement with

“all the comments, conclusions, or findings.‘

He particularly supported the idea of teeh-
nology demonstration progtams to put tech-
nology pieces together.in a system and user
application sense.
ous levels of maturing technologies -coming
along,, but no one with resolve or funds to

..put it all together.into-a system.

{ . 2 s
L
)

Section 2 -- Role'of the Federal Government-
- * i S

LN -
-

A. The director of a DOD advanced research
agency commented that the draft’ report did
indeed identify a number of major problem
areas in telecommunications which are in
need of attention at’ the Federal level. He
feels that OT can and should play a leading
role in lowering the barriers to telecom-
munications growth in the area‘of tariffe
and regulatory policy by stimulating new
capabilities and service offerings. Tech-~
nological change can’'be encouraged in areas
that were previously subject to domination
by one or a few large enterprises. This ‘
agency stated a willingness to work with OT
in 1mprov1n9,the technical and economic
basis for regulatory decisions.

B, A representative of a very large

He felt there were vari-,

A

<
-
[

;
¥,
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Response to Comment

This comment is accepted as support for the
general purpose of the report.

.
»

- -

The reviewer is corréct in this concern.
There is no intent to establish a duplicate
common carrier system and the final report
makes this clear. At the same time, it is
not the 1ntent to prevent noncommon,carrier
alternatives from being established in some
areas if such action prgsents clear gconomic’
or technlcal advantages.

This comment is accepted as supportive of the
concept and need for technology demonstratzon
in certain areas. i .

Cd

The comments are supportive of the concerns
and recomteridations of the draft and final
reports. However, the final report covers.
the regulatory and trade areas in very limiteé
ways. ‘The offer of this key advanced researct
defense agency to cooperate in improving the
technical and economic basis for regulatory
decisions will be, utilized as needed.

R '

A s &

The final report discusses the need and

equlpment manufqpturer takes issue with the ,3u§t1frcat1on for a Federal role more exten-

premise of ‘the report that unusual barriers
to telecommunications growth exist. He says
normal barrietrs exist in any market ‘and- -
concern should arise only if there are
factors that distort the growth of the total
national corporate body. Distortion would
be evidenced by internal awareness gf the,
retardation, which would take the form of
constant public outcry for some aspect of
telecommunications that is,unfulfilled.

He did not see such outcry in the United
States. That private enterprise wants a
more open-door policy with regard to what

it envisions to be new opportunities fox
return on capital should not be automati-

sively, since this is a basic premise under-
lying the rest of the report. The final

-- xeport still concludes there is a need for

Federal actidn in some of the areas studied
and therefore will not completely satisfy
those inside or outside Governmént who argue
on’ ideological grounds that the Federal
Government do nothing that might ‘interfere
with the free market process (which in turn
excludes any centralized planning or $&trong
guidance in the area.of technology). The
final report fully supports the principle
that any new product or service must eventu-
ally compete on economic grounds with alter-
natives, but that, for the public interest,

-

: . : Py : .
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Substance of Comméné

"cally assumed to be a public ougcry_for new

services.. The role of Government in a free
economy is-to see‘that the doors are kept
open, {except where in fact a natural monop-
oly is judged to exist)-and let the free -
market interplay deteXmine which new.
“products or sexvices win or fail. ’
. . ..
. ¢ . P

Jnology to the point tha

N

—-a

Response to Comment
the Federal Government may stimulate -

investigation or dev Ent of a néy tech-
a fair market test

is feasible. The justification is that there

are significant benefits that céuld accrue to,

the nation if the new technology passes the
economic and,utility‘gests.‘ While everyone .
agrees with the principle’ that the Federal
Government should protect the public interest

R

’

the disagreements occur when defining what is
. . . in the public interest. - ) °

C. The general comments of this large- The heart of this issue is the role of the
supplier of telephone equipment and services Federal Government in relation to private
applauded’ the intent of the study but dis-" ‘industry. The final report discusses this
agreed with its perceived underlying philos- issue directly and explores the types ¢

ophy. It wants the Department of Commerce Federal activities that are justified?” The -
to carry out its missiaqn throug cooperative thrust of the argument is that some Federal
and supportive programs rather than through role is justified in the public interest.
actives interjection of the Department into  The Government dges not intend to inject

the free market process,

It agrees industry itself into product design or market develop- ¢
cannot do the job alone in many areas but . ment although some of its actions taken in "
does not want the Government to attempt. to the,public inteiest may have impacts on $
inject itself into the stream of product market fesults. The report-seeks to avoid 1
design and market development. It refer- ° distorting the free market process, even -
encesypresent administration policy to though it is recognized any Government pro-
emphasize less rather than more Government cess (including,already existing actions) may
participation in business dffairs. o have some differential éffects on firms or

. t . - - ;"iﬁdustry sectors. . . ,
D, A large common carrier stated that the- Certainly telecommunications is an area where
draft report appeared to recommend a sub- there is already considerable Government .

. Stantial move toward added Government ¢+ Ainvolvement, for a variety of justifiable ,
involvement in industry matters. is reasons. The purpose of the Task Force was L
could be counterproductive. It allided to. fot to.add to this but to make it more .
President Ford's policy for less Government effective. It sought the positive role of
participation in the affairs -of industry. facilitating market activity, not restrict¥ng

- L . it.. The final report glarifies these objec- -
e . - ;;g' tives and the’recommended actions. We do not
. . » believe' that the result of the program will
- . f be counterproductive to existing public objec-
’ o Y { tives. Indeed, one of the conclusigns of the '* *
. . _ﬁ«4report is_that more extensive discussion 3 -
¢ ¢ between Governmentiapd industry is,desirable °
. - in order to avoid any counterproductive .
ot / . actions. There never was any intent to )
supplant+*industry activities, so there is no ¢
‘ - {  conflict with president Ford's policies. -

' E. " A large equipment manufacturer oppos" The final report discusses the Federal role . 2
"more Gdvernment,"” but encougagéd "bettey.. that should be compatible with better C.
Government," such as less restrictive trdde Government rather than more Government. ¢
policies and more support for U, S¢ . .. -
exporters. o ’ M R R .

. ‘ [
F. The reviewer, from a consulting/rd§§érch This distinction is recognized and the final - o
organizatiop, points out that new teledom- report continues to identify this as a useful
munication, pusiness developments often can ., Government role. ; t Y
© - be accelerated sigRificantly provided that-‘ ’ ! ' . O .
a missing ingredient or catalyst is intro- _ . -,

« duced.” In many situations, this ingredient .

- can best be provided by the private sector; . * .

. in others it is essential that some armiof =~ ~ L ! .

The draft~--
report identifies some of these areas whe:eaA > ) .

the Government play this role.

thé Government catalyst role seems appropri- . . .o
ate and the reviewer’cosmcurred with that ° ) - .
. general thrust as it comes through in the v . ° - .
draft. " . . - e , .
' . . ) - - .
s - . .8 q— . . d , .
i A «
Q . . . " . 1’ ﬁ ; . . ﬂ N
EMC ., . . PN . 7 ’ » ’ “ ]‘ .
° ! - S 55 A -
. o ., .o L Y - . . .
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Substance of Cofment:

G, A large coann carrier 'stated
preferred to free common carriers
from regulationy '

funds, rather than
technological developmeht.

H. A representative from a large common
carrier firm states that Department of
Commerce action could lead to restricted
application of new technglogies and remove
the-incentives for private R&D in telecom-
munications. ° R -

1. Although an electronic industry trade
group wanted several months to completely
analyze the draff report, its initi®l com-
ment from members states that technology was
moving fast enough into the marketplace and
did not need to be accelerated, In elabo-
ratien, some member firms contend that tech-
nology cannot be pushed -into ‘the marketplace,
the marketplace is the pertinent factor in
determining the use -of technology. Others
state .that Government involverlent in pushing
technology will only serve to complicate the
free market concept:. The commenter stated
that there is some gray area where Government
should beianvolved but its boundaries are

. not clear. / ..

.

Ji. A lafge common carrier questions the
assumption that technology can be driven
to the marketplace irrespective of the °
needs and demands of the user of the
communications.

<«

-

Certainly the reviewer ig right in that

users the .full dimensiop.of what ser
are available to them..
‘market demand must be cultivated and’

‘gated to the point where it is economic
to supply it.

v . Responee to Comment
1! ¥
As_the final report clarifies, the, Task

upposedly ‘Force never contemplated the commitment
or development with private of public monies to technologlcal develop~-
itting publlc funds to ment oxr implementation; this is admittedly

better ‘carried out by private industry

wherever such will be done. At the same:
tlme, however, a role is seen for Government
efforts to ddentify the -c 1t1éal issues,
define user needs. (esp &
sector) and other re

v,

encouragé private org
application and oper
technologies.

ions to undertake

worthwhile

%
.

}
Neither the Task Forck® nor/the Department of
Commerce propose restrivting application of”
nev technologies. 1In fact, fulfilling the
perceived needs to reduce uncetrtainties
about potential applications and market
would increase jingentives for investment in
further development and applications. Any

étrictlons on applications f these tech-,
nologles would conceivably code from the
legislative or regulatory process, both of
which are outside the contgol of the

.Department of Commerce.

These trade.associatiof™s views are
consistent with the comments receivedr from
individual firms. Responses to the indi-_
vidual ¢éomments describe the ways the final
report coverd the,points.

- -

N .

is a high probability that;preduct services

will be unused if no market exists. - At the

same time, certain advance woyk is necessary .

ere

N

to properly structure and present to potential

ces:
hat*
e-

In sbme case

‘Phis is parf

ogies at the Federal, State and local lev

icularly true -——
in the case of public organ: ¥ations and userg. *
where limited understanding and sophlstlcatlon
exists for complex telecommunica
flhal report explains further, theré}may be a <%

- need and value for governmental assiStance
to potential users for certain new techno;;7

As the
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Substance. of Comment

. \ R
A large manufacturer and common ¢
d the draft report did not distinguish

*between the pull of demand in contrast with

the push Government. He felt Government
R as-a user Of technology would be more effec-
tig# than through demonstration or develop-

ment contrdcts. He also _took issue with
teble 3.2.in the column headed "Lack of
Industry Contern for‘Development of Tele-

-

1

[

communications Issues,” in that it was nbt
supporged by discussion,
L, Comments byt large common carrier
" stated Government involvement to force the
premature: implementation of -new technolo-
gies could only result in higher costs apd.
degraded service,
. < £
M. A specialized common carrier providing
data trarsmission networks wis concerned
that the draft report did not ‘focus on the
inability of the Government to assist the
specialized cormmon carriers by providing
Government business to use their wideband
capability (9.6 ‘kb/s). 2

Y

. t

N: A small“trade assoclation of
manufacturers was doubtful about the draft
report recommendations for widespread
governméntal action that might usurp the
activities of profit-seeking firms.! The
reviewer felt that thgre was a role for the
U.+S. Goverpment and stressed the financing

and trade area.

0, A large equipment manufacturer commented
that the objectives of the draft report were
comimendable’, While the concept of demon- ~
stration projects was generally okay, the
specifiq proposals seemed to be far too
small to be effective. A more direct
Government Fole was récommendéd in the form
of actual subsidy of fyll scale systems
through tax breaks, loans, or R&D grants.
Once economic ‘viability i's demonstrated,
the subsidy could be redyced. Howéver,
operation~by civil servaﬁtg was not neces-
,sarily agontemplated. Government specifi- -«
cationms and financing with competitive
contract execution by industry was suggested,
The premise for the recommendations was that
the user-shared portion of all telecommuni~ «.
-+ catjion systems'was a valid role for direct-

- ..Government subsidy and 'regulation, as in ‘the.
case of telephone systems and interstate
highways, etc. Extending thé concgpt to
' -broadband, wired cities was ndt considered

any different. *

¢
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Aruitoxt provided by Eric

.

Regﬁonse to COmmeﬁt -

arrier These comments identify key concerns which

The
ussed in

>

are considered in the final report.
itechnology push concern is &isc
comment "J" above,

Ay

N\

The draft report was not intended to”force
remature implementation, But only where .
demand exists. If demand is not there, then -

there would be N0 investors to rush,forward
to serve a nonexistent need.

.

. -

Although this specific comment is primaraly
ope of specializgd interest, it highlights
the issue of the ‘ability of the Federal
Government as a large user of communications__ .
services to utilize that role to facilis;tﬁ’*\\"/
or'accelerate the applications of new .
communications ‘services. The final report @&
includes discussion of this issue.

w5 -
v,

These ¢omnments are reflected in the .

'discussipn and recommendations of the final

report, There"is no intent or. desire to
usurﬁ the activitieg of profit-seeking firms,
Further elaboration is provided by domment _
responses "B" a “"C" above. : :

~

The final report discusses the Federal role
in advancing telécommunication technology
applications. While such direct Government
subsidy is identified as one alternative, it
is not one that is pursued or recommended
since it is not compatible with present
financial or political realities. Moreover,
the Federal role ydlated to any type of
technology demonstration would be that of
catalyst-coqrdinator or broker rather than
as complete financier.

. .
>
T

v
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g
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Substance of Comment

\ " "
P, A reviewex from a csnsulting/broker
organization serving the cable industr .
suggests that the objective of helping the
business golmunity and private individuals®
to benefit from improved communhication ser-
vices could be best achieved through an
immediaté and practicdl task. This task, of
an immediate time frame (say, three years),
would be to reduce *Gévernmentcommunication
.costs, reduce delay in message deliVery,
improve access to informati!f at poiht of

use, and increase Governfhenty communication-
efficiency by a signif%pant factor. Ancil-
lary taxpayer savings would come from more
efficient and lower cost public services and
would be of at least an order of magnitude
greater than the communication cost saving
itself. The author does not say exactly how
fhe Government would achieve lower communi-*
cation costs and Cther benefits.

Q, A representative of DOD comments the
draft report is interesting and highlights
an area of significant ‘importance .to the
national economy., He concurs in the conce
of Government support of the transfer of .
. telecommunication technology in the’private
sector. However, he points out thaf the
Governfient should carefully select those .
technoiogies that dre to be exploited since
premature attempts at exploitation could
result in wasted Government resources and
false starts’by private industry.® He~sug-'
gests helping the Department of Commerce by
making availahle unclassifjed technical
,information resulting from DOD-funded
researcﬁ. * . .

pt

N

R, A large law firm specializing in
'representing colmunicgtion industry clients
commented that from their experience, the
report is well done:and ‘allstoo accurate. .
The reviewer furthern agrees that the Govern-
ment has an esséntial role to play jin elimi-
nating the barriers to telecommunication
growth, and that without such governmental
assistance, these barriers will have the °
adverse consequences that are cited
throughout the report..

§. It was stated by-a Government
representative that OT should not involve
itself in advocacy for special interests,
but rather should concentrate on eliciting
technical facts and data within its compe-
tence. However, he récoghized that sthere
are governmental functions which the private
sector cannot afford to carry out. It was
said that due process was needed to resolve
interactions between technical, social,
economi.c, and regulatory factors and that
good, relevant technical inpyts might shorten
‘the process. It was further stated that many
Federal agencies submit inputs to the FCC -
apparently without clearance by OTP (e.q.,
<DOD on rate cases, Justige on very high

s

-

‘frequency television drop~ins and gable).l”,,_~—-"

T
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Aruitoxt provided by Eic:

Rdvocate for any particular special interest.

s

{
Response' to Comment .

Py

Utilization of the Government communication
system itself as a lever to stimulate appli-
cations of new telecommunication technology.
and benefits is a valid one and is pursued
in the final report. Unfartunately, .the
problem of how to carry out such an achieve-
ment remains the critical element. Jurisdic-
tional differences and varying objectives
within the varipus governmental user

organizations provide practical problems.

-

.

-
-

P .
These comméhts are supportive- of amalysis .
and recommendations_ f,gothyfhﬁ draft and .o .-
final < FThe~ 0 DYD Ho Buppork st 28
‘of Commerce inyfacilitatipg-.>""" -«

the Dégartmenf
s is 4 -~

-

technology ttransfer in telecommurication

particu}arly noteworthy. ) P

These supportive commentg have been considered
in the preparation of the final report.

.
It was never considered that OT would .be an

The final report states the objective is to,
offer formal comment oneFCC dockets only :
where objective presentation of relevant
technical issues is perceived to be useful.

t

o~
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Substance of Comment '

The reviewer from a large, consulti

- Response to Comment

T
flrm questioned whether it is a desirable
role for OT to try to serve as a voigle for

\x‘e latter point was the intent of the draft
e

mo.

port and the final report stresses this
re strongly.

There is no chance that OT

industry.

It scems more appropriate’ for

can serve as a voice for the land mobile

OT comments to regulatory agencies to be
based on objective technical analysis.

1ndustry, for example, .

&)

A

-

. 9

U,

A large common carrier questions the

The draft feport meant to show the need for

need -for Government to establish communi-
cation standards and states that standards
can better bg set by industry without
Government 1nvolvement.

the preparation of measurés of performance

f

in certain areas, not necessarily standards

fof communication transmission. Such

A\

.

-

v,

performa

v

measures of performance are more tied to user i

A large common car
the Depar

. -

ier questioned why
ent of Commdrce would undertake

e evaluation

of competitive data

. services for users of services provided by
commoh carriers, since this is the respon-
sibility of State and Federal regulatory
commissions.

s

z S~
W, A reviewer from a large common carrier
sees no difficulty in the transfer of tech-

nology from Government to private industry..

It sees the need for no new programs in the
Department of Commerce in this area.

S x | o

'

’

Section 3 ~-- International Trade'

[+
A, An eguipment mandfacturer was . \
disappointed that trade matters mentioned
during the Tagk Force interviews were not ,
treated in the draft report, since these
are of primary importance« f

S

needs ‘and should serve to assist in market
aggregation, facilitate potent1a1 user select
tion ¢f communication services, and in-other -
ways help to create a timely market for the
benefit of industry. The final report
clarifies this area.

The draft report did not mean to suggest the
evaluation of common carrier services since
there is no intent to interfere with such
responsibilities of State and Federal regu-
latory .commissions. However, theré is a need
for establishing performance spedifications
for new technologies applicable to the
delivery of public services as a way of
assisting public agencies to evaluate the .1
applicability of .such technology or services
to their'responsibilit es.

s noiathe dissemination

of technology fro vernment to 1ndustry,

but the applica Znsthereof‘n There is con-
siderable evidehcd that this aspect could be
considerably more successful. We recognize
the preference for private organizations to

- apply proprietary-based technology because
of its exclusive features. Moreover, the

The critical factor

A

problep of appllcation of Government-developed
technblogy may.be much more severe for medium-

and smaller-sized’ organizations than it is
for the large one ma}ung the comment.

. % . . . . ,
The final report does not deal with th
jnternational trade 'subject, although the
comments of the industrial representatives
are surmarized and presentéd. _The inter-
national trade area is being pursuefl by -*
another agency of the Department of Commerce.

B,

A manufaoturer of telephone equipment

The final report aoes not cover 'the

»

’

 — internatjonal tfade issue (for the stated

fort market was disappointed

that :ﬁeI:g?z22i:ﬂﬁzaitibn~tfade‘gg§%ience reasons) but dges include a summary of the .
was not mentioned in the dr&ft report;— — comments and rebQmmendations on this’ subject
although admittedly there was considerable\s\““ce¥ued during the industrial interviews.

. mention of ¥rade imbalance in the e1¢ct§3316“-‘\~\
_ . consumer area. The discussion of the four

= 0
technical areas (broadband, satellité; etc.) < :
wag said to be covered in excellent detail. :
- Lo - . c .
[ * .
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Substance of Comment * Response to Comment
\

C, The reyiewer commented on the .export

expansiol area and problems posed by export

controls, <tlarification and coordination

bf rules wnfler which export business is ’ .

cofiducted is stated to be an important need. N ¢
. .

-

-~

The final report does not include prognams

in international trade and its barriers.
. +

N .

The .final report does not address the issue
of international trade and therefdrez is not
in & position to' implement this h
recommendation. . )

D, An operator of netwdrk information
- services commented that the draft report
recommendations contained little which
benefited network information services such
ag 'himself interested ifi international ) .
expansion. He recommended that the final : h L
report request the Department of State to ’
work toward improving the regulatory climate
R with European PTIT's so that network infor-
mation services might find this less of a . .
barrier. . N

v

e

a2 - [}

These points are correct but have their .
effect primarily 1n the international trade
issue, which the final report does not
address in any major way:

. E. The Chief Engineer of a medium-sized
electronic equipment manufactirer reviewed

* the draft report and stated it was good. to
see official Federal Government coficern
expressed on this subject. He provided data
to indicate the U. S. civilianh telecommuni=-

. cation industry and DOD spend large amofnts
‘on R&D for communications. Hé pointed out
both DOD and the Department of Commerce have ‘ - "
similar interests in telecommunications in

. that both wish to increase foreign sales.
DOD has the special interest in increasing -
compatibility of telecommunication.equipment
among the Alliéf% Both agencies would
desire similar national telecommurication
policy in privacy, interconnect, domestic

./ 'satellite, and other matters:

.

F

» . . y
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Section 4 -~ Regulatory Action
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A, The president of a medium-sized
mahufacturer of land mobile eduipment .
stated the draft report was a comprehensive
compildtion of key factors that influence
the application of technology to the tele-
communication needs of the nation and can
be safely wused as guidance for most of the
indicated program proposals. He agreed

‘that ¢the two main barriers were demonstra~ °

tion of. techndlogy applications and .-
inhibitions posed by ‘Government regulations
and overwhelmingly indicated the most
fruitful area for corrective action was in
the area of Government regulation. Three
varieties of Government regulation were*

- specifically reinferced by his comments:
{1) fegulation by taxatiom 'and its curtail-
ment of capital formation, (2)-regiilation
of supporting functions through excessive
Government. reports requirements, and
(3) regUration of direct program activity
in telecommunications administered by the
FCC. °The statement did clearly acknowledge
that Government regulation.was justified
where the forces of the fre¥ market are

. either not 4dppropriate or inadequate td
‘Tﬁﬁ_“fﬁIIY*proEect_;hQ‘EEEle_fﬁiffiét. '
‘ , \A—zo‘\'\
- e .
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The final report includes identification ‘of
xegulation as an inhibiting force, although
there is little discussion of regulation of
the first and second categories identified
in this comment.
.
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Substance of Cémment Response to Comment .~ ¢

<

B, While a reviewer from an equipment Thl\\tomment is well taken. The draft report
manufacturer had:rno problem with OT partici~ was only assuming that OT's comments in the
pation in rule-maklng proposals -by the sub- ?regulatory process would be considered along
mission of apprdpriagte comments_ to FCC, he with those of other parties.

believes that its role should assqme ho

greater importance than’ that of any other <
party. He sees no utility in OT holding

itself out ;h ‘a re9051tory -of the objective
foverview. is is worse if OT participated .
in proceedings involving an application for )
license, which are usually adjudicatory in
nature. . . p v 2

.

C, A large common carrier questions the It is oilly co Jecture that any a531stance in’
value of OT being involved 'in Federal this area wofld be likdly to cause added
regulatory proceedings.since this activity regulatory delay., In most cases, agsistance
would most likely be counterproductive and would tdke the form of comments in FCC dockets
cause added regulatory delays. that are open for just that purpose from all.

. intereSted parties. This %s not considered
counterproductive since regulatory comments
would only be offered where there was a tech-
nologicdl basis and need. Such has been the
case of the limited éffort thus far ’

‘assistance has beenl welcome by the xe atory
agenc1es. ‘ .
D, A large common carrier stated that i WhllQ there may be examples where Government
Government ;anghad lnhAﬁ ted technologl- action has been inhibiting, there are als¢
cal 1nnovgt10n and_appligatién in a number  several exampleS‘wheré’development le.g., .
of instances and Hted domestic sateilltes compunication satellités) has been greatly
and mobile radic as examples, presumably stlmﬁlated by U. S. R&D and application
w;th respect to slow regulatory decisions. experimentg, (such as Ams'gnd CTS). While it
¥ 47 is undoubt! dly true that regulatory actions
contributed to_the gredt delay in domestic.
satelllt:j%ggrmoblle radio applications,
these are’ quents in therpast and represent
a s:.milgp concern to, the Task Force. .The
- final report is baséd upon the premise that
@Rk\\ ) geitalngGovernment actlons can be useful on
: * * balance N : . B .

By ¢ R ‘ E
£, A laxge dbmmonvca%%zerais cdg erned ‘that Th arthent'of Commerce does not 1ntend to
the Department of ?mperce would n]eCt . ﬁ% e wi that+FCC process, except to d
itself into civil spectrum marfagemen t ‘the poipt of "Qfferifg engineering-based com-
activities and therafbre add (to ghe delayk, ~ments where considered appropriate during the
in that process. Theggpare reserved By ¢ sob1c1ta§§%p‘o£§§uch comments. Since.this
statute to' the FCC. stction woyld onlg)be taken where expertlse

. . can.be é ered useful, ‘thi$ action is *
AR ’hexpecte lzrify‘issues rather than extend

¢ , elays. Y W ,

! s ) [

‘F, A large equipment manufacture? % The suggestlons have, been taken into accouqt
reinforced the draft report's statement in the final report preparation. However,
that excessive prolongation of regulatory litkle d&scussion of specific regulatory
ggtion can have severe negative economic program, needs’ is ihcluded ‘in the f1na1 report.
impact on the industry segments concerned.

It was suggested that the Department of R
Zommerceé could profitably implement its » 8§
~".charter through objective historical
nalysis of the actual <dmpact of major regu-~
atory decisions; for example, FCC docke&-.=
8509, where common carriers were denied
rticipation in the development of broad;
band distribution networks. Presenting such
analysis iate-.regulatory agencies
and making other filings would thus encourag
and facilitate agency consideration of the})”.
‘possible long term impacts of its decis%pﬁs.
. /\

L
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. Section 5 -- pirect Sate}’liteaCommunicationsl
— {

' . Substance of Comment .

3

A, The director of a nonprofit public

service organization concerned with satel-
. lite communications stated the concerns and

‘objectives.of the draft report--in the satel-
+ 1lite communication area were" completeby
compatible with- his beliefs. He..saw impor-
tant needs and opportunltles in ut11121ng
present and‘next generation satellite com-
munication systems-in the provision of @
public serviceh It was felt that. the'
Federll Government had an important xdle to
play in promoting and/or supporting both
demonstratlons and operatlons in this area.

B, * Although he thought the draft report was
good jin the areas it discussed, a small,
satellite equipment manufactdrer did not
'‘feel the need for heavy Federal technical
involvement. This firm rather identified
problems needing resolution in FCC regula-
tion, export licensing clarification, and
Export-Import Bank loan assistance. . '
vf@;_% b ] «
C., A la¥ge space systems firm stated that
the data gathered from industry was con-
sistent with its opinion and felt it
accurately reflected the situation as it .
saw it today. It gave particular attention
to the section dealing with communication
satellites since it was active in developlng
such hardware. .
D, A reviewer "from a large mhltlnatlonal
manufacturer claims the need for demonstra-
tions in the area gf small earth, stations
for .satellite communications as proposed.
in the draft report is not really necessary
since sufficient work has already been done
in, this area by.U. S. firms. He also .
states technical information has been
readily available through the NASA Techpol-
ogy Utilization program and other sources.
He further states sales by U. S. industry

. 0 2% e
) B . - g!&=

o

. JResponse to Commen{ . -
) )

»

These observations and object;ves about
public service needs are fiully consdstent
with the discugsion in the flnal report.

. ..

.«

_.» . N » . .-

The f1na1 report does not recommerd heavy

Federal involvement (such as funding R&D or
establishing a Federal communication system) .
but recommends a Federal role as catalyst,
coo;dlnator, and analyst. The report identi-
‘fies limited needs in regulation assistance

but does not address the issue of exports .

at all. . : .

Thls comutent is accepted és supportlve of

the satellite sectaon of the draft and final

reports. . .
' T '*\hk,—f—~ . ~ ’

- = N

It is correct that technology for the next -
generation satellite area does‘exist and has+ .
been. demonstrated in component form for N
limited uses® The final report acknowledges.
that a demonstration of technology does not
appear necessaty, although demonstnations of
large sgale networks and related user problems
may be useful in reduc1ng the aggregation and
investor/user uncertainty about viable appli-
cations. The related comment about selling

in 1nternatxona1 markets dependlng primarily

- in foreign markets for satellite eath on financing is.'probably true, but'oufside
stations depend primarily on- compet1t1ve . thegscope of the final report.. s
financing and other export assistance. ’ , . \ L

R . L.
E., A small satellite equipment . _The final report states that the technology’ 'y
. manufacturer said that U. S. technology is “for next“generation satellite applications
well in hand and demonstragions‘are not ° does exist at present; but the problem is to
_needed for the. satellite earth station area. assist and facilitate applications through
" , . market identlficatlon, aggregation, etc.
¢, A seniox offlc;al of/ the U. 8. Yggtal The finaf report acknowledges that the 3
' Service (USPS) cqomment that in the satel- necesi_ry technology for the next generatien
lite communjcation area the studies USPS satellite systepls dbes exist at present, but
had commgﬁs oned did not reflect the same has not yet be tested in complete form. As
dedree of concern as the draft report on a result, the final report does not regommend
the state of technology,or the ability of a demonstrhtion of technology Eer se. However
-the U. 8. industry to compete in the small concerns are expressed about the need for a
earth station, market. 'In other words, USPS demonstration of procedures and user benefits.
. bad a more favorable interpretation of The comment about the ability of the U. S. )
available satellite technology. industry to compete ine this'market is fiot of |,
) .. direct concern given the lack of attention t
. ‘ w 1nter29tiona1 t:ade in the £ina1 teport. A7 "
o . ” ‘e d
[ " - .
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B .t .Substance of Comment . - Response to Comment

-

G, A reviewer,fram a multinational carrier The relative cost of eleétroniq.mail by
and manufacturer took issue with the draft satellite remains an issue. Initial
report claim that the cost of mail delivery inqujries with the U.s., Postal Service
could be 30 percent lower in the discussion obtained the response that they have the :
. under electronic mail in the satellite . ability to buy wherever they wish. .
section; this is said to be an unsupported ' - ! .
claim., He also questioned the zeport's - R . * '
~ statement that the U. S. Postal Service . ! ’ .
might purchase small earth stations from ‘ . . !
foreign suppliers. He says U.S. Postal ’ \
. Service is precluded 'from buying from ) ; .
foreign suppliers if less than 51 percent of |, /

the item is manufactured in the United e .
States. ' . : . .
. . 4 \ -
H, A senior tecklmical staff member in a This recommendation is Eﬁmpletely compatible
large record common carrier encouraged . with the satellite communication area as
. development of the 12/14 GHz band in the discussed in the draft and final reports.
satellite communication area since he. -

believes this frequency band will be needed '

to satisfy, many .future communication needs. -

a

. . A v
~ 1. . A vice president of COMSAT provided This improved teéchnickl information is used
. ’corrected Qﬁ/&ire recent informatibn'ﬁor in the final report. .
several tecHnical statements about satellite .
communications, including the number of . ) K
. . active INTELSAT stations, estim ed cost ' s
y of future SBS earthrstations, feasible data . .
- rates, eto.- = ; - .
* J, A vice president of COMSAT qléstione This information is correct and is reflected

the statement of the draft report that U. S. in the final/ report. However, the concern was
development of small earth Stations in the meant to apply primarily to the 12/14 GHz band,
4/6 GHz pand is not taking place. He. which is t band expected to see the eventual
. pdinted out that-+Ameyican firms were manu- development of large numbers of small, low
facturing 150 stations (5 meter}g for | + cost earth/ stations. In thié area, develop-
Alaska use, about a dozen stations (10 ment by U/ S. firms is more limited and byt
meter) for Algeria (by GTE) and 40 stations Japanese irms more active. :
(8 meter) for Ipdia, all for the -4/6 GHz® - ‘e . ~
band.’ ) v - v
K. A vice president of COMSAT commented “The trade-offs described are correct and ;T;‘
that since the size of the antenna of an relevant, as,the discussion of the final >
earth station should be selected in'arder ‘ report recognizes.. . ’ .
to minimize the overall costs (earth : : -
station plus_satellite), it will not ’
always be best to make the "smallest" earth
station possible. . If all -thescapacity .
possibles is needed, it would be.poor ..
economics to use a spall antennpa. For
. example, in one recent large s%tellite, they
found reducing the antenna fwont 47 feet to
-42 feet would cut the cost‘about .2.5 percent, .
but would cut capagcity by about Zq,percégt. . ' . .
Oof course, in other systems, small an;ennas - e B
may indeed be most economical. He stated . - v
that the use of large antennas is not * . ,
éxclusively dug to their low technical risk i
as the graft report asserts. 4 . . ¢

3 L. . . .. .
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Section 6 -- Land Mobile Radio

Substance of Comment

v ~ 7

A, 'Alphough recognizing the advantage of
the drgft report to open a dialogue between
Government and industry to work coopera-
tively, a vice president of a large manu-~
facturer of communication equipment took
strong issue with several statements in the
land mobile area. He does not acknowledge
the existence-of the particular problems
the report identified in the land.mobile
sector. He is not aware of any loss of
technological leadership to other countries
and states the U. S. land mobile technology
has out stepped the available spectrum.

-

~ ®
‘ A vice president of a largé equipment
manufacturer. todk issue with the draft
report’s statement that the land mobiile
radio industry was exceptionally. fragmented
and believes this to be a misunderstanding,
On the contrary, except for Class D Citi=
zen's Band, the industry is characterized
by-relatively few major compatitors, who
through
have developed comprehensive industry tech-
nical standards and have worked closely with®
the FCC in resolving industry technical ,
“problems. It is further characterized by,
well organized and highly competent user
‘Qrganizations and ansoverall industry/user
group organization. o - .

C, ice ‘president & a largé equipment
‘manufacturér takes issue with the draft
report's statement about spectrum shortage.
He states that right now there are only two
cities inf which businesses have t:auble
obtaining adequate spectrum. He phasizes
this relates t@ the present ‘and futther
states the FCC%s working out—spectrum
additidns for the needs of thé’ﬁorld of
tomorrow. Hevbelieves all organizations,
ot just Bell Labs, are working now to make
the best teechnicdl and businmess structure
arrangements for making efficieft and low
cost use of the new spectrum (900 MHz band).
In summary the reviewer felt the resolution
of the issues was not impeded for lack'of a
Government regulatory framework or for lack
of:adequate inputs, both economic and'tech~
.nological. The temaining issues in land ~
mobile for the new frequency bands are being
resolved in dpe course by the participation
of all concerned parties in the normal
regulatory process, )
D, The president of a manufacturer of land
mobile radio equipment took exception to
the description of the industry as excep-
tidnally fragmented and thé subsequent
statement that no industrigl R&D is beihg
undertaken in the competitive development
of new 900 MHz Band. He claims that the
industry was dominated by the threge lurgest

»

firms and this could hardly be described as

a fragmented industry. It was further
claimed ‘that considerable industrial RsD in
the 900 MHz area was being undertaken while
awaiting final resolution of the FCCr docket
in thie area. R ‘

I4

>

the Electronic Industries Association - .

%

A-24
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Response to Comment

The final report clarifies and justifies this
area. ‘It discusses in greater detail the
probléms and issues identified, although
these problems and issues are somewhat
differgnt than.those in the draft report.

ki

. v

N

The final report redognizes this structure of
manufacturers and user organizations.

=

1)

The final report reflects this additional
information and viewpoint,

- <

»

o

.

D

b

3

The final report more specifically describes
the structure of fhe land mobile industry and .
acknowledges” industry RsD in the new 900 MHz
frequency band. . . .

"

’




Substance of Comment

E. Although the mpbile radio user
community is highly fragmented, a reviewer
observéd from his consulting contracts with
user groups and radio co 1 carriers that
there is.a strong incenti e’to conserve
spectr The problem lies with the manu-
fa turlng sector and the industry standard
eloped. To achieve any kind, of meaning-
fyl results, a land mgblle ‘program would
require industry participation and commit-
ent, not just dissemination @f information.

, A vice president of a large equipment

anufacturer takes issue with the draft

réport's statement that the land mobile
radio industry has no incentive for con-
serving spectrum nor that it has not taken
means to do so in the past. He claims that
the land mobile industry has utlllzed specy
trum more intensively and more effectively
than- 1n probably any other portion f the
radio spectrum. Equipment.developers -have
produced highly sophisticated equipment
utilizing channel splitting procedures that
Pperate with a high density of interfering,
signals.. He also takes issue with reference
to needed investigation in the areas of
ambient noise, interference effects, and
coverage prediction methods, since the
industry has published a large volume of
excellent technical material on these

- subjects. He-clalmed the industry has

already funded- signfificant investment in the
development of advanced, computer controlled,
spectrally efficient systems in addition to
the development of hardware for the 900 MHz
band. The comments include an offer to \
review the work done by that spe Fific com-
.pany for the benefit of the Task-Force- staff.

G, A vice president of a large equipment
manufacturer takes issue with the draft
report description that the land mobile
industry and users have virtually no means
or incentive for consexving spectrum space .
or for'yndertaking dgineering development
of high performance/low cost mobile
receivers. Several examples are given that

Response to Comment

The final report recognizes past efforts and
present incentives to conserve spectrum, while
still identifying remaining problems in this
area. The Final report also acknowledges the
necessity of 1ﬁnustry participation and
commitment to any land mob;le program action.

-

The final repbrt recognizes these industry
ac¢omplishments although concerns are still
expressed about future developments and
incentives, "'which may be different thaq past
aqcompllshments. i

'

*
5

. ﬁh

The track ,record of.thezusers and manufacturers
in the land mobile industry is impressive and
the final report reflects this. However,
concerns still exist about the future.

N s

show land mobile users have greatly-increased

vactivities withih, a very confined spectrum
sector and that manufacturers have developed
new mnlethods for increased utilization of the
. Spectrum. :

H, A vice pre51dent of " latge equipment
manufacturer expresses strong disagreehent
“with the program proposed to deal with land
mobile barriers. The retommendation that
OT should become the focal point for R&D

to provide the technical basis for the de-
sign of complete systems is ndt needed
since industry Ré&D -is substantial in this
field. Moreover, he states past history
demonstrates that U. S. R&D in commercial
areas has been the responsibility of com-
petitive, enterpride and has worked,exceed-
,ingly well. 1If OT took over this,function
“and were to make its results public, there
wauld be no incentive for domestic manu-~
" facturets to develop systems., The potential

- — - .

The draft report did not intend to suggest the
Government take over R&D in the land mobile
arga and-this is clarified in the final report.
Additional research in areas that can improve
the ability to predict impacts and spectrum
utilization was recommended, not research in

hardware design or production. The intent whs
to assist industry R&D.and not to replace it.
The draft xeport should not have said perfor-.
mance standard, but shoulﬂ hagﬁﬁsald a measure
of performance is needed that’allows a consumerx

‘or regulator to judge albernatives.

»
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Substance of Comment

»

N Response to Coﬁhent *

s

negative impact would be eécafhted if it were f . ’ -

accompanied by performace standards imposed
by Government.

I, A vice president from'a large ’
manufacturer of land mobile equipment takes’
sissue with the doubt expressed by the draft
report that industry can respond to the
challenge of the 900°MHz dllocation. The
interpretation is that without an R&D pro-

. gram under OT sponsorship, the innovative

systems needed at 900 MHz will not come

into being. He says the repdrt assumption

-that the cellular system is the end-all of’

900 MHz'utilization is not valid, spectrum

can be used fQr'a variety of systems, and a

variety of manufacturers have made systems

+ Pproposals for such use. He claims that all
reliable market 'forecasts indicate that the
bulk of the needs for communications will
come from the private dispatch sectoxn:
(These comments are from a major competitor
of AT&T.) While admitting the AT&T cellular
toncept has promise for providing high
capacity mobile telephone service, it .is
pointed out that it is only one of many
proposals that will have. an opportunity to
be proven in the marXetplace’in the coming
years. For perspeCtive, it is pointed out
that, between 1970 and 1979, ATET will have
spent about $23 million on R&D for the
cellular concept’, while the land mobile
industry will have spent in excess of $300
million on R&D., . ,
J. The draft report states the Japanese
enjoy a substantial competitive edge in the

- 900 MHz land mobile band. The largest
rion-Bell manufacturer in the land mobile -«
area takes issue with this claim. He points
out Japanese success has-been due ‘to low
price, not superior technology.
,for both the
award to OKI Company:%

K. “The vice president of a large equipment
‘manufacturer took issue with the technical
feasibility of the 900 MHz land mobile
communication discussion. He stated exten-
sive past_experimental projec¢ts have been
done at Eell Labs'and in‘Japan.

N -
L. The vice presidenﬁ of a.‘large equipment
manufacturer take$ issue with the report
gtatement that AT&T's plan for the Chicago

Prototype System £or 900 MHz.is now being- technical factors., . o S -—
challenged 6h ‘technical grounds.. The BN ! §
comments point out the petitions were . y - s
predicated mainly. on economic grounds, - . i
7 ~ "
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" There remains some uncertainty about the size

This is true !
paging agxea and the recent large’

“be involved, the issue is also dependept on ~

' ' 151@ .'] ,‘77’ . ﬁ 3

» -

’

- -4..‘ .
The referenced maézrial was an ove?%tatement
by the draft report and it is revised. LT

Cellular is not the end-all, and this new

band offers new opportunities for many firmg .
and systemg. The final report places all v
these contributions in proper perspective.
It agrees that many concepts will be able
to compete in the marketplace, but most will
be relatively complex, .and thus.it WilLl be
even‘more‘&ifficult for the user or régulator
to evaluate their effectiveness., 1 .
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and source of the Japanese relative position
in this area. Doubts still exist about the
reasons for the OK! Company award. !

-
3
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This is correct and the fidal report
accommodates-this comment.

%
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The final repoxt clarifies this sthtemént.
Since spectrum capacity is or must eve tually
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,~ posture if at all possible,

’

Substance of Comment.

M. A reviewer from a'large consulting firm
recommended that a land mobile radio program
should include a demand and user require-
ments analysis to identify the needed pro-
duct features and to provide justification
or 129ent1ve for new product development by
the manufacturing sector of the gconomy.

N. An association of radlotelephsge system
operators stated the draft reportqgﬁhlblted
a good understanding of the problems and
prospects of the telecommunication industry
and demonstrated a commendable concern for
the overall public interest. The assogia-
tion hopes the final report would acknowl-
edge the substantial and continuing contri-
bution which the independent Radio Common
' Carriers (RCC) have made in mobile communi-
cations. They felt the report would be
incomplete ifi it merely dismissed the-land
mobile radio industry as fragmented and
failed to take into account the contrlbu-
tion which individual RCC's have made to

the industry. ——

- —

S

Response to Commernit

The f1na1 report includes recommendations for
long-rafige planning, which would embrace such
a demand and user requirements analysis.

E
~
v

-
’

These suggestions Qere considered in the

preparation of the final report. Radio
Commoh Carriers represent a significant
segment of the land mobile communication
sector, but their importance and needs must
be balanced with.other sectors of “the -
industry.

H g:"
Section 7 ~-- Broadband Communications Netwobks

]
. ‘, "
A, An association of table eperators
strongly supports—the draft report's ot
reasonings and recofim atlons.concernlng
broadband communication., The reviewer
believes the cable indubtry rust ‘expand
nonentertalnment functions for sgurces of
‘additional revenue if the industry is-to
groy out of its’ present trad1tiona1 posture.
of community antenna service. The associa-
tion feels lar§e common carriers will
contain the cable industry in its present
The industry
~ does not now have an effedtive development
program large enough’ to be effective and
therefore the draft report recommendation
+ for a demongtration program is fully
supported by this association. .

-

B, A partner in'a smaIl consu1t1ng firm .
serving the cable industry agrees ,with the
problems the draft report identifiés as
respons1b1e for the lack of predicted .
growth in the broadband distribution .area
up to this point of t1me. His comments
affirm the observed delays in, developnent
_of new and necessary communication aids to
serve Government, business, and individual _
needs. He foresees lowerggosts for ser-
vices and greater efficiency "(in time and
dccuracy) can be provided by nonentertain-
ment communication“on a fational scale. ~He
agrees with the proposed %onstructlve»
Government leadership jin.helping to estab-
lish basic hardware and techniques neces-

. -sary to-realize broadband communlcatibn'
benefits.

%

4

Although the final report is not as strong

. as the material in the draft report which

this association supported it is assumed
the association would' also support the
modified discu831on.

3

'

>

This comment is accepted as support, 'Por the
relevant portron of the report: !
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substance of Comment -

o

C. The director.g research center on
cable’ communications read the draft report
and agreed with the findings on broadban
network services. -

D. An academic-based reviewer accept' the *
need and value of demonstration sites Yor
broddband communication. However, he
questions limiting a demonstratidn to
Boulder, Colorado. He states an experiment
« 1in Boulder would not be considered as repre-
sentative by many. He suggests the alter-
_native of ihsaglling several small-scale -
demonstration”experjments in carefully ,
selected cities throughout the cbGntry. One
possibiljity is to establish an experimental
demonstration in a large office builling
where'related’busxnesses require consfde;-
able cemmunications anc information transfer.

-~ .

£, An-a¥sociation of cable operators fully
supports sithe concept of a demonstration-or
test bed for broadband distribution.” How=-
ever, 1t states multiple and flexilyle test.
beds are needed; and Bou.der, Colorado may
be too ilimated. . Emphasis should be on the
human factors involyved® in harket testing
as opposed to more technology development.
- Equipment evaluatlon, generation of equip-
zment compatability specifications, system
evaluation, 'and related. factors are probably
the best payoffs from a technical stand-
point. - Another example is the trade-offs "’
in home terminal &hagyacteristics, examined
in.an experimental testing apprdach.

.

F, An dssociation of cable operators sees
a growind need for advanced telecommuni-
cation services for the administering of
Government in metropolitan areas as well.-
They believe the Government as a user ,
should help by aggregating some of its own
needs, applying some advance systems to °
prove out productivity and efficiency
improvements, lowering cost of service, and.
making an.initial determination how best to
use broadband communication systems. One of
. the expected impacts would be to stimulate
industrial interests. They believe the
“firdal report should emphasize this view. .

G, A professor suggests breadband .
demonstrations should be selected yith a
view towafd maximizing the “freeway effect"
in communications, which he defines as the
tendency“for a commufication channel to

pick up users usually not considered in the "
initial installation (and usually at a rate
that soon overloads the channel). He -
believes this freeway effect would occur

-

5

3 Response to Comment .

0

These supportive comments are reflected

in
the final report. !

-

ki

|
The final report discusses in greater length ‘
the demonstration needs in broadband communi-
cations and these comments about demonstration
sites are reflected in that discussion. -

- 5

g . K

- B ) 3 ' -
4 .

The Tinal report discusses the -value and needs
of a demonstration. The suggestions of this
reviewer about specific objectives and method3
are more relevant later when and if a demon-
stration is being designed.

'4' . %

-+ ‘ - .
These suggestions are realistic and correct.
The final report is fully compatible with.

these suggestions. .
.
v ~ N . P .
o
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This' freeway effect is an intergesting concept.\ .

and verifying its existence could.be an

element of a broadband demonstration project.
The 1ssues and actions discussed in the "final
report reflect confideration of this comcept.

when broadband communications are estab- - Je. k.
. lished-and it would not take long for the s L
" chanhel to be overloaded and require ; - N .
addational capacity. : N o :
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) Substance of Comment

H, An academic-based researcher made
specific comments about the broadband
«distribution area. He feels one big advan-
tage of the research demonstration efforts
recommendeqd in the draft report might be
that the FPCC would be discquraged from
taking regulatory actions that raise addi-
tional barriers. feels the actions at
the FCC have had extremely dramatic
effect on the ddmestic economy and industry.
Although not stated implicitly, his bias
appeared to be agarnst FCC actions 'that
inhibited growth of ‘cable. He also points
out. that OT activities as recommended would
raise’interesting and &ifficult regulatory
issues that could have *large impacts on '~ -
common cAarrier rules and regulations. -
Broadband demonstration networks for local
distribution communications will stir up the
telephone companles, this could lead to some
major changes in the present concept of
common carrier regulation.

1, A large law .firm specializing 1n
communications ‘issues (particularly repre-
senting broadcast and cable clients) sup-
ports ‘the demdnstrations and other programs
recommended by the draft report in the area
of broadband communications. However, they
are also frustrated on how to’ start the
wheels of implementation into motion. The
reviewer reinforces market uncertainty and
thé financial weakness of the industry as
impediments to growth of broadband communi-
cation services of a nonentertainment nature:
Hi& clients state the problems of lack of
markets and financial inability to engage in
extensive research have not been overcome
and ‘thus things are not moving toward more
prompt’ development of two-way systems and
other broadband services.

.

\

.

b

-

-

a

J: The question is rajsed by a large law
firm as to the availability and source of
*funding for underwriting the broadband
communication experiments or actual igstal-
lation in a Government fagility. It is
pointed out that if ‘there was some funding °
available, it would be much easier to
interest a manufdcturer in undertakrng
significant ad&rtgonal pesearch and demon-
stration projects. Moreover, the benefits
of broadband communication cannot be
developed and demonstrated to public poli-
cymakers without such industry _suppdrt.

B

-

."—"5‘§’

K, An academic-based researcher recognizes
that cost-sharing among Government agencies
and industries would be necessary to carry
out a desirable pfogram jin broadband com-
munications, arnd he suggests a way that-
might encouragé a -high degree 6f cost
sharing. He states that city and state.
gov#Fnments, institutions, and businesses
explorlng broadband commynications services
are‘usually not able to identify what these
seryices will do to their cogts and |

[y

4

.

ERIC
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.obtain or pass out funds for underwriting

Do . o " A=29 -
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_' Response to Comment

Thrs comment about raising meo;tant
regulatory issues and reaction is, fully
correct. g%ese concerns are’'recognized even
though no particular regulatory aqg;on program
'‘by OT is initiated,or discussed in the final™
report. It should be clear that such drastic
reform of common carrier regulation is not an
‘objective of this broadband communications
section, even though there might be some
future 1mpacts in the regulatory area from
progress 1in this industrial sector. .

\

5.

The final report reflects recognition of these
factors and observations. However, thest
impediments must be considered in conjunction
with an appropriate role for the Federal
Government when designing programs.

/

The draft report did not- intend for OT to

a broadband demonstration, although it is
recognized that governmental assistance of
some kind will probﬁbly be needed. The
immediate task is to identify those heeds and
attempt %o put together a joint industry-
governmen al demonstration activity. The
final repo?t identifies actions that £ou1d be
takeén by industry and Government to mOve in
this direction. Some parts of these activitieés
will require some cost sharing ffom govern-
mental agencres ad the specificssource and
amounts of sich fuhding must ibe the subject \\\\\\

e

~

"l

for future consideration.
The recognition of the necessity of gost

sharing is correct and is reflected in the
final report. !

.’
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Substance of Comment

N

operations. In the main, théy cannot
perform necessary analysis to identify bene-.
fits resulting from increased operating
efficiencies and cost reduction on their
opérations (and therefore have difficulty
gbtaininq funds to carry out the initial
nquiry). The reviewer suggests OT could
perform such operational analyses in care-
fully~selested locatiors prior to embarking
on a demonstration. Successful copclusion
of such a study'would encourage the agency
as well as a terminai manufacturer or other

-

, beneficiaries of the adaption of broadband’

services to become gost-sharers.
a more-or-less standard 'procedure could be
developed- for analyzing operations to detér-
nmine the impact of improved communications
in a way that attracts the attention of tHe
purse-string holders. '

He believes

0

L. A 'reviewer from a non-Bell common
carrier states there is absolutely no reason
to tie broadband distribution to the exist-
1ng CATV industry nor even to the c¢ axial,
cable which is currently used as afBedfum.
He states the existing common carrier nety
work could form a distributionw structure .
for tomorrow's broadband distribution
systems. He specifically’objects to the
language in the report that ties all future
actavity in broadband distribution to other
entities without fiention of the gommon °

©

-’carrier industry.. | - N

. v

M. A large common carrier questions e
development of twq-way interactive system

"services for broadband communication ser-

vices completely independent of the ¢
community of commbnication common garriers.
N .

®
N, An-‘association of independent; sgmall °
common carriers raises a question comcern-
ing the draft peport description,of broad-
band distribution networks. The main
criticism of the drafit report discussion,
is that it-'fails to include the common
carrier when it ideptifies industries to
participate in future broadband distribu-op
tion systems. Tt is pointed out that
broadband distribution systems have been
utilized by the telédphone common carriers
for many years in ptoviding, all types of'
communication services. ' If is stated that

. the text following dhe heading, "Broadband

Distribution 5ystem§“ focuses on cable »
television only.- ! , !
H
‘0, An individual from a large manufacturer '
of communication equipment was concerned
with the draft report's concept of revital-
izing analog CATV equipment as a broadband
subsecriber drop. He believes the, emerging
fiber optic technology is likely to come
into being too soon 'for CATV to be a viable.
competitor. He suggests_that the large
telephone common carriers might add optical
fiber lines to the subscriber loop.and uti-
lize their existing 'poles’ and¢ copper sub-

-
. ¢ . -y
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There was no intent to exclude the common
carrier network from thib area, ., But at the

same time, we did not -mean to limit broadx
band distribution to using the common e¢arrier
system. Moreover, broadband distribution of
TV by’.common cafriers is not imminent because
(a) cable IV is regulated as ancjllary to

broadcasting, and (b) such action would raise
concerns of excessive concentration of
gconoT;e power in theécommon carriers.

.

e i

v

. o ‘\“ —‘
The intent was not to say that developments
of such systems must be complet&ly indepen-
deént. of existing common garrier ;services, but
that such a possibility exists.} The final

report clarifies this -issue. -

The draft report”did not mean to exclude:
common carriers (telephone or otherwise) from
the ise~of future broadband distribution

systems. , The final report clarifies. this
situation. . * : N
7
B e ’ i\
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The finai_report allows for the bossibility

of various media distributing broadband
communication services. Many of the potentia
barriers are more in the software or user
service segment. Utilization of existing. _.
plant by telephone common- carriers to power

-f¥ber optic transmission trunks and subscribe

terminals can only be speculative at. present.
That .posgibility is open and the future marke
process (as influenced by the regulatory

process) will detexmine applications ip this

scribersloops to supply dc power for trunk area. - .
L £ K
* :' . A-30 ' . ’ “1 t
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.Section 8 “- Fiber optic Commgg%gétzons
I } =

- - .
I . © - DR
. ke, £ - y
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Substance ofyCbmment . Response to Gomment
repeaters}and subscriber ¢ rmingls, thus ’ 4 é .
retaining traditional fregg%‘j@?m:d_epend— . oo : .
ency on ac supplies, and ) > ‘e‘sﬁmé*timgaww* e NP , -
keeping the broadband drap firmly in their LT, . .
own hands. ° ; - N : v
. T ' e e . )
. ; - .
2
. L]
- ’ e 5 N ol
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A, A large research and consulting firm
agreed with'the draft report émphasis on ‘<
the fiber optic distribution network area
for intra- and inter-building use because
it is simply not'clear yet that there is
adequate high speed data or other wideband
tr?ffic demand’to justify large-scale -
investments by the common carriers to
replace existing:long haul transmission ..

plant.. However,-the building services area

looks liKe,a real possibility with appro-

priate stimulation fox both common carriers

and private operating entre/ eneurs.

B, 'The reviewer’, who is ffbm a non-Bell
common carriexr firm, objected to the fiber
optic discussion which talYked about intra-
and inter-building use in/ the context of
roncomion tarriers. The /reviewer found it
inappropriate to expend arge sums of
Federal fiohey for exploration and ‘earmark
it for use in the noncommen carrier market.
It was said’ that, in today'$ environment,

!

these fiber optic distributjon systems would optics for distribution purposes,

be owried and maintained by the common

. » P f

THis comment reinforces our co
remains as a part of the“£i
discussion. . .

v

. . ’

9
The-use of the term noncommon carrier in-the
optic section was unclear as OT did not mean
to efclude the common carriers from this
‘application area. "What was meant was .tg,
charactgridé sdéme areas of ‘fiber optic
communications that could possibly be* a
served by other than common carriers. *For
example, it is not ¢lear that only common
carriers should be able to utilize fiber
partiocularly
‘in the intra-building ase (which might be

carriers and therefore the proposal seems to interpreted as an interconnect applicatian

invite needless duplication. . '
f : ' .

v
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.C, A large commbn carrjer questioned that

optical fibers within a buiiding would be
a noncommoy ,carrier functich.
-

. It

s

'
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i
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and therefore, open to noncommon carriers).
The use of fiber optics for distribution - *
'‘purpoSes irk new buildings would clearly not
be duplicative. The final reporf clarifies
this issue along these lines. .

While the final report does hot state that
fibexs must be provided within a building
*as a noncommon carrier function, it also

" concludes that it is not clear at present

that the common carrier must necessarily
Pxovide this function.' ;This remains an -
open question and -involyes many.of the same
issues as‘the‘intgrconbgctioﬁ of .other
terminal equipment to telephone lines. It
should be nated that the internal wiring of

. new buildings with qptital fibers would not

be duplicative‘ofge;isting common carriers
distribution facilitdies. Moreover, FCC has
established pdligies that encourage competi-




o 7
. - — < - PR - ——
L) - ~ * e
. . ¥ ! Fo= o .
3 - ’ T—
1gg§ YT Tl L, .. . - . T T e
\\ . - .- - -
Substance of Comment ¢ ! . Response to Comment ' ’

D, . An equ1pment manufacturer commented that’ wh11e it is true that data flows fram

small scale intra-building use was not well terminal equipment presently avaklable can

adapted to optical fiber distribution net- . be accommodated by available coaxial cable,

works. mhls is because the total data flow there are reasons why optical fibers may be .
envisioned is well within the capabilities .more advantageous in the future. We antici-

of. economic closed-circuit cable systems \ ‘pate_that future terminals would make pogsible
already available. Since 300 to 400 MHz new intra~ or inter-building communication

‘can be provided now with cable, fiber optids uses that need and benefit from the inherently
is considered attractive only for long dis= higher capacity of fiber optics, at equal or
tance, higler capaclty trunks rather than less cost. Furthermore, fiber optics appear
shox{ range nets.’ Eventpally large scale to have the potential to be significantly A
production would be expected to lower cosks less expensive than cable within the next

such that small local systems using optical, few years. The final report discusses this

v

components would have arcost advantage, but ' issue in detail. t » o
it would take extensive use on long distance
- trunks to dr1ve this productlon cost+down. ' o . ‘ Lo
“E. 2 large common. carrier commented there , The draft report did not say that large
would be continued optical fiber research common carriers were not expected to continue __#
and use by common carriers, contrary to their research and development JAn, this tech-
statements in the draft report, . nology, it' is expected. \1though the
- v , * reviewer - says R&D in optical fiber technology
P . is proceeding well under e hand of private
. . * industry, other information indicates the ©
. } United States is not maintalning a comfort-
t ! ® » able: lead in this #area, xelatlve to other -
- L. . . ; cbuntries. The final ‘report dlscusses this °* N
R = . - issue directly. 4 Lt s
1 . ' t o
. . , - . :; . . ¢
e Sectzon\§'-- Cohsumer Electronics A ° . . T , . C T ) )
L N ¢ ,"""i ! ¢ ' ’ 3
ro. . 4o N ‘ . . $\ ;. "
A, The dlrector of a technical DOD agency ' The fiﬁ;iegpﬁg;; does not,address the consumer
expressed concexns in the consumer elec-  , electrofs issue., ", ¢ .
tronics area about the merits of using . j ) ’ .
exlstlng R&D f1nd1ngs as agtool in reduc- . .
& 1ng 1mports. Since low cost foreign labor | ® C oy . .ot
' is a major-consideration in .the flow of '
this industry overseas, increased research ! ‘
N into industrial automation may be a partial’ ‘ ’ N - L

’answer in yecoverifig a portion of the
consumer electronics market. He suggested
this subjedt should be.dealt with at the
.level of .pfoviding incentives to buginess

vt

{
|

; dr possiblf in the political or diplomagic'- LI ol
* arena. - h - <
. ‘ ) * . i
B. A reviewer from a large coﬁsultlng ! The final report does not dddrkss the consumer %ag
et ‘fiarm raised the question of consumer elec- } electzﬁnics issue.. - . ) J
g

tronics-being a proper area for OT since it i
. involves a different sector .of the U. S. .
/. industry and’ a-different set of problems. 3 i ‘ 2 ' ~ 3
i

5

{it may not even fit'within the définition
~'0f telecomimunications.) To devote resources
, to this sector at the expense of othex areass
max be d1ver51onary. : . ) i ; . ‘ -
!
c, A reviewer from a large manufacturer | The final report does not, 'address the consumer
_warns that the draft report did not success+ electronics issue.
ﬂfully make the case that we must recapture !
. domestic' markets lost to lowe? dost overseap -
ources in the consumer electlonics marke}.ﬁ ) ; .
., > He doesn't believe that we must pursue a - '

i
_é‘

. positive balapte of payments ip every pro- ’ - 3
., duct area, espécially if it might cosshws L i
. dearly to get ‘there. . { . ;
v . ) ' -
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Substdnce of Commeht “ . Response to Comment N
. D. A large multinational manufacturer. . The final report doeg not address the cansumer
stated the’ consumer electronics:industry electronics issué, ' e
would be petter served by a strong Govern- . Cerd ,@ [
ment program to implement anti-dumping ) IS
T

statutes r‘alther than by Government
intervention-in the R&D process -(which ,in
the past has been counterproductive). A
desirable appropriate role for the ‘ , AR
Department of Commerce was identified as ~
, .data gathering and a program to more
" rapidly and efféctively implement ' ’ .
Government agency regulations,
The final report does not address the censuher
electronics issue. . P A

E. A large manufacturer recommended that
more flexible tax and depreciation formulae

would motivate the kinds of innovative . L v '
technology in products and in productich _ - F I . ~7
automation that ate require8 in the U. S. . (
consumer electronics industry. - , . ' : . o -
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Earller, in appeng¥

industrial firms sdundeé‘

]

i

aspects of internationfl trade 1n*telecommun1catlons.

specifically, the interview teams

obstacles that might

+its fair share of the° internationa

summarizes the major

o£ these 1nterv1ews.‘

-

The reader should be. -

.the 'word "ipdustry" is used

limarket.-

" APPENDIX B " L

L  SUMMARY OF INTERNATIONAL TRADE PROBLEMS« -
. : " AS IDENTIFIED BY e INDUSTRY R

L s 1 g {3“ t"*‘} “i{"‘w el ir;

AMeREIT f”ithatiﬁﬁeftrlps made to -
out thelr*pplnlons &n various .

More

Sought to 1dent1fy the -
be hln&erlng V. S. 1ndu8try s claim to
‘This appendlx,

p01nts made . bxglndustry in tHe course

)

aware ‘that: (l) what follows is indqust
speaking, as heard bx e Task Force reporters, and (2) when

~ of the industry that the Lnterv1ew teams canvassed durlng,

thelr survey. .

A e A e

%

it refers merely to the sample .

oo
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The ba51c barrier, as viewed by 1ndustrm,eseems +to be the

v -Closely related tp this is the absence of a well-defined.

", as-a result, there is a general diffusion of responsibility

e
|

P S . i
; It was pointed out that.most other develdped countries have.
telecommunlcatlon.mlnlsters with cab net rank to determine
thelr natlonal p011c1es. . ﬁ . . g
The exact composition of unified natlonal pdllcy was not !
stated. But the follow1ng problems would surely be alle-
viated, and thus &ould be c0ns1dere&’as candidates for
. 1mprove& policy. formulatlon‘ : , . -
'§ o) Insuff1c1ent flnanc1ng of export sales., ‘o
..0 Unfavorable tax laws -and reghlatory processes. oo
! . Q Federal aelays in export processes. '
0 ‘Inadequate U. S. embassy\ass1stance. '
” ) »
o} Mult1p11c1ty of Federal agedcles responslble '
forstel%communlcatlons trade. N . ‘ ¢

. establishing and giving VOlce to U. S. pollcy as regards‘, .

. a-response from Governmegt. %pmetimes it ends up with no
. pesponse at all. J T - ’
ty . \F o

lack of a unified national telecommunicdation trade policy. w

Government commltment to an increase in telecommunlcatlon

§HBOTES.T L D

At the~moment, néd s;ngle Federal agency is respon51ble»for .

telecommunlcatlon trade.. Export control’is decentrallzed,
throughout the Government., Industry, therefore, often. ex- R
periendes confusion and ffustratiom when it tries to elicit ., *°

v . . v 3

| . § . -y ~ i p) ' i
0 leierences between ¥U. S. standards and4standards

T'”'.‘"“"'of the %nternatlonal gplecoﬂmunlcatlon Union .{ITU). .°
. ’ i N
» . .
f“ o*PNarrow base of U. S.’ part1c1pation in ITU. | | )

‘

o Barrlers erected by other countrles.‘

N s - L}

-

RS
Ea%h of these will be treated in a separate sectlon below.
N .
Focu51ng on ‘Network Informatlon Serv1ces, there is a ciear ) )
heed for.a coherent Government pOlle on prlvacy. "Prlvacy"E) B

~ \.I\ . o7 -

~ , s




.. E . b
in this context refers generally\%o‘the protection of pe;EOnal
or business information placed in com ter storage facilitiess
America's concern with such "privacy" ‘may take differing '
forms. -In the matter of sensitive personal data -=.such as" Je
" cfedit records -~ that might find - their.way into overseas ' ‘
- computer storage centers, Government shougd act vigorously - )
to assure that carefully specified "due process" is observed.
_,.But, as regards the flow of. economic information from country {
. -to country, ipdustry would 1ike to see this Government .speak -
out forcefully for.more open policies; some. companies fear
«~that, in the international sphere,a restrictive measures '
along these lines.may be in the.offing.- T ,
; : - d
® THE NEED FOR BETTER FINANCING - . L
, .

/
<

The inadeqpacy:of'?overnmeng financing of telecommunication .
» ', exports is considered by 70 percent of the companies inter- :
viewed as a serious,- and !in many cases the most serious,
*obsta succesSful competition for contracts worth more
than $100,000. 1Industry seems to believe that,” although the .
United States ranks first-in technology, Japan is capturing Ty
" the world!s telecommunication market thankg to its vastly =~ . .,
superior Tinancing plans. ‘ W
. ) 'Y ’
(Japan, for example, will offer a prospective cliert 100 oo
percent financing at 5 percent iBte;ést“TQrzégayeafs} often /--
. with no payment for the first 2 years.) '

"Industry thinks that the Export-Import' Bank (ExIm) provides
.a number of examplés of.poor financing policy. EXIm has .
offered to reduce its rates to meet the lower rates of .
foreign lending institutions; but, speaking realistically,
it is often impossible-in the short time the bid is open to

L4

- - determine what 4&hbse foreign ratés might be. & t 3
- ¢ N - ’ o . L - . .

<

‘Also, ExIm will not get ‘involved early enough’in the con- °° . .
tract negotiations. It is unwilling to discuss, financing
until the contract)is signed, in spite of the fact tHat no a
prospective buyer will sign until he ‘s assured 'of. his “o

financing. "7~ - .-

A %2 ~

”»

¢ There are other asbects of ExIm's operations thdt industry
,Viéws as nonsupportive. ExIm's main interest is in very
large,contractg. Its rates,are ng longer truly competii~
- tive. And its

-

g

response time to financing requests .~~- from
2 'to 6 yeeks' -~ isitoo long. - ~ A ,
. i . S e M A ’

.
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) Turnlng to the World Bank, 1ndustry cr1t1c1zes 1ts unw1ll—
. ingness to take,Lnto account the whole life cycle of a
v _telecommunlcat;on system, which may total 40 years Industry
'thlnks that-the bank should therefore engage in more longr‘
-term flnanc1ng )

-

¢ ~ .
H ' B —~
THE NEED FOR BETTER TAX INCENTIVES AND REGULATORY PROCESSES
' ' L K oo - — ) o v
. 2 *
Industry conside#s present U. S.' tax laws to be discourage-
nents to aggressive exporting especially in the light of the
_ supportive tax programs and heavy export subsidization of |
foreign competltors, chief among these are Bra21l and Japan,
Smaller firms in, partlcular think thls way _ (}, N
- < N
As to the Domestic Internatlohal Sales Corporatlon program, .
which allows for some deferral of taxes on export 1ncome, i“/
was suggested that it pot be cancelled (as .Congress is now .
. considering), but rather modlfled to provﬂde stlll greater | ° g
incentives to the telecommunlcatlon industry. As things now>
* stand, many; companles are Lgnorlng it as being not worth the
effort R ) » 4 v

I - J [
. ,

Another uﬁﬁettllng phenomenon is Congress s apparent intent
to phase qQut the Western Hemisphere Trading Corporatlon,
whose tax prov131ohs are generally regarded with favor.

~

PO

e

With regard to regula 1on, firms p01nted to regulatory\ e '

delays. causing uncert 1nty among prospectlve buyers of pro-

tective coupling devices for 1nterconneetlon equlpment -

5 Industry was also uq}appy with the FCC's délay in dec1d1ng ‘

’ Class D and Class E Tases that permitted Japan to introduce . =

‘its radio into the market before U. 'S. firms could. Industry
_generally recommended that a thorouyh review of the effect 0f- | .
" the regulatory pfobess on exports ,and imports be conducted, witl

. 'the goals of reducing the delays,and simplifying the proqedures

r . i . ¥ R AR

-

- SHOULD WE '‘REEXAMINE THE JFREE WORLD COORDINATING COMMITTEE S '! .
LIST’ } . ¢ ' ]

©
B ‘

- v
* e N M PR [} -c
-
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* Companles -doing business Wlth Eastern Bloc nations are
Z concerned with a lack of clarlty in the pertlnent sales. \
_— ’ guidelines.. They say there is no way \to flnd out -in advanée - °
a7 what can and cannot be ligcensed for e port; thls is espe-

- c1ally true for nonmll;tary goods. Alsp, the delay in .
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'*jligens#n@“één be appalling, some fdirms reporting thgf ap-

proval-might é@psume‘pp to 18 months; sometimes letters of
credit expire befare 'shipmehts can be made. In one .case, it

@  took 13 months to replace a burned-out minicompyter in
' Pol&hd. ‘ o, o ‘
\1 o \ r N

. Morgover, the proééss of the Free World Coordinating Commit-<
- tee (CoCom)' has the effect of providing market tips “to.

- competitor'né@ions. Worse yet, the United States may well
be the only nationfthat takes this list Very seriously.

. . . o, s T ..

.'%  Some companies centend that the use of the'CoCom list is an

- inefficient way to control these-exports, It was suggested i

7+ 7™ that DOD, which administers the CoCom list, concentrate its [ .
', energies-on a ¢tore area of critical items where control is . f

‘still advisgble, .and free the remaining items. * - . ) i

.o , ./ . ’ . o ? ’

¢

. M - : o i . -, . / T .
QHELP’ NEEDED FROM U.° S. EMBASSIES o, ° - g /
Sy o. . . PN .

o
- . , 1

° ’

-, . ' ‘
The majority of the compfnies interviewed expressed discon- B
tent with the assistance given the U. S. telecommunication .
industry by our embassiels abroad?’\This,was;especially'true_
. in‘thé case of small companies; i.e., those with annual _ .
- revenues under $50 million. ; { o ’

s A A
%e
-

No one characterized the embassy staffs as being particularly
helpful.: It was thought that commercial attaches and other
embassy staff members have overly -broad areas of responsi- °
1bility and- gererally lagk either backgrouhd or intérest in

telecommunications. . A ¢ . .
. — '3 ’ * o . o ! .. hY
M o . ) B V8- - oy
The U, S.‘teiééommunlcatlon exporter faces two problemgnthat >
. pur dommercial attaches could help léssen: A .
B 3 ! . . N . o ° v .
b, . . ‘. -~ g ’. L . 2 ! ’ ]
: 0 Identifying.key_.telecommunication policymakers in . N
T ,foreignfcountpfgs and arranging introductfgns. - T
! . o - o * ‘\3 :‘ - R
th\ et O Locat%pg’aﬁd evaluating the potential markets for . ..
telecommunication produdts. 2 ! / .
: re R - oo " .
o . . - . ' . o
"ONE STOP" CENTRAL AGENCY . . . .
* s ' ) : e = > . .o ) '
X - Q’, T P . a . L - R . ) . s
Industry gave wide support to ‘the idea of a small,’ central .

Federal agency that_wéuld serve as both’a coordinag;ng gfoup

El

’ .
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and as a central information &eérvice.: ' Also, it would be.
empowered to represent U. S. telecommunacation export
interests before other Federal agencies. In doing -this,
,‘such an agency would be a further expression” of a uhlfled
"one-voice" natlonal telecommunicatidn pollcy ’ 3 .
¢

The minimal activities of this proposed agency were seen- to
1nclude.the following: ¢

3

«

Consolldatlng the Government [ telecommunlcatlon
export control processes in order to simplify< -
and to’speed up,regulatory dec151onmak1ng, ’
export licénsing, and other such Government
concerns.

%l)

»

- voE

¥ .

-

Malntalnlng a central 1nforma€10n agency where
telecommunlcatlon executives m ght obtain data
and guidange relevant to:their interests. This
information ‘library woul@ contain such things as
translations of foreign standards*and specifi-
catlons, an- up-to-date log of blddlng results on
foreigh contracts, a compilation of the latest
regulatory decisions, and a World Dlrectory of
Telecommunlcatlons.*_ - : K
(3) . Serv1ng as a forum that would fulflll two .closely
rélated ‘purposes: first,.it would be an ingtitu-
stion at which ifidustry could present 1ts views,

as the need arlses, second, it would prONlde an
ea51lg_accesslble meeting ground for representa:
tiveg of the U. S. Government,
and American industry.-

« o

bt ]

-~

. DIVERSI'TY OF: INTERNATIONAL STANDARDS -

i
N e st ’

B I
>

.

* N
Differences between fhe standards Of the Unlted States and

goods unsultablélior overseas. use. This.:s§ tuatlep of dif-
.fering standards also means that Y. S. firms find it diffi-
cult to practlce economies” of scale as-regards production

for foreign markets. Foreign firms producing for the U, S.
markét d¢ not face this problem'in qulte ‘the same way, asn
oun,market is so vast. :

<

those of the ITU somgfimes make American telecommunication °

h

‘thus allOW1ng Government and .industry to interact

forelgn governments,,
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The firms interviewed did.mame some specific areas where

.standards might be harmonized: optical ‘communications, .\ .

needed for development of fiber optic systems; .modulation .
equipment as used in the MARISAT program; and access codes .
‘for Telex equipment. ' ~ -

»
- €

Conversion to the metricosystéﬁ’?:imariljwaffeqﬁs design and

‘construction drawings, cabinétryi,and similar*concerns7

thése difficulties™are consideréd to be rqughly equivaleént
Iy g,_‘: . " ~

to language barriers. . K
~ £o -, » ) -. . ¢
Industry's proposals for Government help in this matter
include: ‘ o = )
.

(1) An analysis of U. S. telecommunfication = ° -
.standards penetration into the World market. -

(2) Prepatration of a log of fotreign “$tandards and

" of countries using common standards. - This might-

aid smaller companies, some of which reported
.that they periodically had trouble finding out
what the relevant foreign standards were in time
.to meet tenders of short duration. : .

>

(3) More effective participation in the ;nternationgl
organizations that establish standards. Thj . )
“ gets us back to the ITU, which is discussedrgn ° -
sdme detail bglow. . ;

- ’

L . i - .
4 MORE EFFECTIVE VOICE IN THE ITA;‘ e :

&

Government activity+in the ITU's major committees -- the
International Radio Consultative Committee (CGCIR) and

its opposite number for telephone and telegraph (the CCITT) --
was the subject of some industry . commént. ;Manﬁﬁcompanies Y

‘criticized the United States for not developing positions

and objectives.before these committees and ‘then following

through on them; the lack of American performance at the ‘
CCITT seemed to'be emphisized. - e e :
Many firms believe that they bave no voice -~ or at best a
weak voice -- in the deliberations 'of the CCIR and«CCITT.-
They point out that Tost companies cannot .afford the time

- and expense demanded by representation on these committees.

And, they conterd, the Government's positions do.not always

e —




 incorporate their views. So they are interested in seeing

some mechanism developed that would permit manufacturers®
voices to be heard by the Government as it frames the
statéments it places before these -ITU institutiens. .

.NATIONAL TRADE BARRIERS

-

. Foreign governments often restrict 1mports from the Unlted
States for a variety of reasons: military preparedness, the
wish to protect local industries, a wish that is particu-
_larly strong in less developed countries; political con-
siderations; and lingering ties of former colonial natlons
to their prior rulers.

The restrictions take diverse forms, including the fol'low-
ing: discriminatory tariffs; "dumpipg" practices; bilateral
tralle agreements; long-standing traditions of" corruption,
which erect barriers by necessitating graft payments; and
the often dllatory'methods of central PTT's. . .

'

How should the Government attack these.problems? The inter-
viewed firms suggested a number of approaches: :

-

= (1) Increased U. S;_participation in the committees
of the International Telecommunication Union.

(2) Government support for work-study programs designed °
: to educate. engineers from emerging countries-in
- "#. S. technology and its applications. .

(3) Federal: Government encouragement to American
firmé to combine efforts in international trade .
sb as to reduce internal competition and to
compete with greater strength agalnst foreign
consortla. .

2

(4) Jplnt Government and 1ndustry studies ‘of problems
relating to balance of payments, barter -(in whicH
goods are exchanged for goods), and offset (in -
which countries agree to buy specified 1tems from

- % each other on a reC1procal basis) .
¢ -
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APPENDIX C

ADDITIONAL TECHNI‘C.AL DETAILS ON THE
- STATUS OF DIRECT SATELIT'I-TE-COMMUNICATIONS'

,

1. PersPECTIVE K S

-
P

4 Satellite communications are a,major part of satellite’ -
.technology application. Applications to date have been as °
diversified as weather, space, and environmental .observa-
tions, telecommunications,.earth resoutrce assessments, . .
position location, and military applications. .
The satellites have ranged from small (such as SYNCOM in
1963) to large (such as';he‘NASA ATS-6 experimental satellite

,'in 1974). The cortresponding earti stations also come in a
variety of sizes, for example, the small .Data Collection -
"Platform Radio Set (DCPRS) of the SMS/GOES weather satellite .
system of NASA/NOAA as opposed to the large INTELSAT earth

_statidns. The.smallest earth station may be the receive-
only, portable, severe storm warning receiver of the paging
radio size, pfoposed and studied from time to time, Costs

. of earth stations vary considerably, as_indicated _by com- .
paring the SMS/GOES radio set, DCPRS,. for around 2¥,500 °®
(receive-only version),sto’' the large INTELSAT earth station -

in the $2.5 to $5 million range. & - ' ,

Y

&

R i . v ’ )
FREQUENCY RESOURCES . ’ B

L]

Internationally, %hgﬂvarieﬁy of satellite technology appli-
cations is demonstrated by the number of-"satellite servicés"
for which frequency-allocations.have beend made. . The list
includes the satellite services in ‘table 1. .The 18 satellite
-services shown each have a corresponding set of numbers, ’
" describing the number of allocations and the total number-of .
megahertz (MHz) assigned to that satellite seéfvige 'in ITU
Region 2 (North and South America). Of those, the number of.
allocations’and megahertz-not shared with other Satellite ors
terrestrial services are also shown. The four numbers ‘are
split into:two parts, referring to freguency allocations at
.0or below 4.5 GHz, -andy séparately,‘those’abqve I4.5.GHz.

« »

-~
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Table 1: ITU Region 2 Satellite Services!

) s

—

Freﬁuency,Allocations Number of Megahertz Allocated

Satellite Service?:
o Ty

¢

Number’® ° Number Shared?

“Total?

Not -Shared?

Aeronautical Mobile -

Aeronaptical Radionavigation -

Amateur -
Broadcastlng -

" (a) Individual Reception
(b) Community Reception
Earth Exploration -

Fixed -

Inter.- -

Land Mobile - -
Maritime Mobjle -
Maritime Radlonav1gatlog -
Metebroldgidal -

.Mobile -
Radiodetermination -
Radionavigation -

Space Research ~

Space Operation -
Standard Frequency -

et

4/6
*N.A./6
5/1
4/2
N.A.7°
3/°
4/3
23/12

N.A./4

4/6
N.A./6
10/N.A.

1/N.A,

2/6
"N.A./6
" 5/1
4/0
N.A./S
3/° .
4/3
21/2
N.A./O
Not Allocated
' 2/6
N.A./6
10/N.A.
, 0/N.A.

X

@

3/N.A.
11/14 =
6/N.A,
1/N.A.

1/N.A.

10/11
6/N.A.
O/N A,

Not Allocated.

)

32.0/49,000
N.A./49,000
. 4.5/50 .
690/4000
N.A./S
190/°
385/2800
4420/34,825 - .
N.A./50,950

17/49,000 °
N.A./49,000
'203.85/N.A.

"0.10/N.A.

100, 3/N.A.
1g8.871/38, 150
20.005/N.A.
0.10/N.A.

- 30.0/0
. N.A./49,000
©0/0° .
0/4000
“N.A./®
0/% .-
0/0 .
100/33,500
N.A./50,95¢

15/0
NJA./49,000
0/N.A.
0.10/N.A.

' ‘0:30/N.A.

" 1.0/11,050,
0/N.A.

0.10/N.A.

ly.s. satellite Serv1ces and Allocatlons are chns1s+ent W1th, but not the same .as, those of .,

ITU Reaion 2.

’For example, Aeronautiecal Mobile-Satellite Service, and Inter-Satellite Sérvice.
e pair;, A/B, applies to frequency allocations at or below.
number applies to thgse.above 14 5 GHz. .

3The first number, A, of |
14.5 GHz while the'seco
“N.A. - Not Allocated.

dec1ded above 10 GHz.

".

o

+
*

5Broadcastlng ~Satellite allocgtlons for individual or communlty receptlon have not been
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v These allocations are distributed across the frequendy
spectrum from theslowest at 7.0 to 7.1 MHz (Amateur-Satel-
lite) to the highest at 265 to 275 GHz (Fixedrsatellitg)} .

4 * ¢ . o
Sharing ‘with other satellite services and terrestrial ser-
vices is the rule rather than the egception: Per formaptge
can ‘be limited by interferenqe, in dddition to noise, which
fact has led-to limits of pPoyer flux density in many of thé.
allocations to satellite services. ) '

. o
For tdble 1, the dividing"frequency of 14.5 GHz was chosen.
It appears to represent the upper limit, in frequengy; of
off~the-shelf technology which has been tested for system
application. . ;
Frequency allocations above 14.5 GHz ‘are characteri;gﬁ, at
the present time, by needs for development of selected
" technology, studies of system applications, identification
Qf technology’ and channel limitations, economic studies, and
‘demonstration links and systems. While allocations have
been made, the major allocation and regulatory implications
are not clearly defined yet. . This is an is%ue itself, in
view of the fortHoming WARC in 1979.

-
-

From the viewpoint of resource allocation and utilization,
within ITU Region 2 covering North and Soduth America, one
quiekly cdlculates the difference between 275 GHz and 7 MHz
to arrive at a total bandwidth of 274,993 MHz. The satel-
lite services-have 152,860.855 MHz, Yor 55.6 percent of this
total bandwidth, allocated under conditions' of both shafing
and nonsharing with terrestrial service allocations.

Hence, the satellite services are well recognized, in terms
, of frequency allocatfon resources, as -equally important as
terrestrial services. However, the satellite services
appear to have'a nonequitable burden in sharing with ter-
restrial services. While the satellite services are allo- °.
cated.55.6 percent of the total, only 11,098.5 MHz, are
exclusive to the satellite services, which is 4 percent of
the total. Thus, while the terrestrial services have 43.2°
percent’ of the.allocations exclusively (not shared with.the’

~

satellite services), the satellité services have exclusive
.use of“only 4 percent of the allocations (not shared with
terrelStri&l service). Further’, only 1.1 percent of the

allocations is reserved exclusively for ‘the Fixed-Satellite
Service. © . , ¢ . i

"The dividing line of 14.5 GHz between the technology limited

. (below 14.5 GHz) region can be used to illustrate a funda-
. Mental imbalance in-resource utilization.. Between 7 MHz and

i
i

(above 14.5 GHz) regiomn and the market and.regulation limited -

-~

Rz
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. 14.5 GHz, one has 14,493 MHz bandwidth of which 4960.855 -. .,
MHz, or 34.2 percent, are allocated tpo theasatellite services
(shared - 85 percent and nonshar d - 15 percent) Above
14.5 GHz, the 260,500 MHz allocated (fp to 275 GHz) has 56.8

"percent, or 147, 900 MHz bandwidth allocated to satellite
seyvices (shared - 93 percent and nonshared - 7 percent).
The 4960.855 MHz, however, is only 3.2 percent of the total
bandwidth allecations tQ the satellite services (152,860.855 '
' MHz). These numbers were not because some.
allocations are in kHz, or fractions of 4 MHz.  Above 14.5
%. GHz, 50,950 MHz are allocated to the intersatelllte serv1ce,
which is included in the aforementioned. .A better comparisan,
* would .exélude this 50,950 MHz from the 147,900 MHz. Doing
' this, the tétal satellite service allocati is 101, 910 855
MHz, between 7 MHz and 275 GHz, excluding the intersatlellite
service allocation. Above.1l4.5 GHz, then, 95 percent of
101,910.855 MHz is allocated to all other satellite services.

-

L
This appendix will focus on the 5 pertent of the allocathps
below 14.5 GHz and the probilems which exist today. . From a
resource utilization v1ewp01nt .it is reasonable to pursue
another investigwtion into the technology limitations of the
. other 95 percent bandwidth of the 'satellite service frequency n
" alldcations which have been made to date. This is also a-: .
major potentlal issue for the forthcomlng 1979 General WARC
, Figure 1 illustrates this division of the frequeﬁcy spectrum
from 7- MHz to 275 GHz. . ’ / e -
Of the 4960.855 MHz allocated to the satelllte services
: - .below 14.5 GHz, in ITU’ Reg19n 2, 89.1 -percent, Qr 4420 MHz
- batidwidth, is 'allocated to the leed Satellite Service. The
. next largest allocation, 690 MHz, has been made to the
s Broadcasting-Satellite Service. H0wever,7these 690 MHz
, allocations are shared with the Fixed- Satelllte Service and
are 1ncluded in the 89.1 percent:given above.
P ; w
+OTP and. FCC, actlng in concert, determlne the appllcatlon of - :
the ITU Region 2 fréquency allocations within the United L e
States. ' National frequency allocationsware divided into two
parts -- one for nongovernment use and the other for govern-
ment use. The allocations to the Fixed-Satellite Service '
in the United States, which include the Broadcaé%lng-Satelllte
. Service because of sharing, total 12,040 MHz for theralloca-
o tions between 2.5 GHz -(the lowest) and&BI GHz. This alloca-
. tion represents 42. 2 percent of the spectrum between the
‘above limjts. . N ,
g o . /. . -
b Belqw 14.5'GHz, 4440 MHz are alldcated to the Fixed-Satel-
%D§ lite-Service in the-United States. An additional 6Q0 MHz

-« 7




]

- > .

. P )
P '\; W, b0 - ‘%ﬂ. . .\ s .
B

[

P | v

P < »

e .

2% — SATELLITE $ERVICES ALLOCATED BELOW 14.5 GHz

WHICH ARE "MARKET - REGULATORY LIMITED - 4
(3.2% OF SATELLITE SERVICE ALLOCATIONS) . .

g

o B, 27;/
TERRES

SERVICES ONLY - ~

5% . .

. SATELLITE SERVICES
(ALLOCATED . ABOVE 14.5 GHz N
WHICH ARE TECHNOLOGY LIMITED -

(96.8% OF
SATELLITE SERVICE
- ALLOGATIONS )

8

NOTE: SATELLITE "SERVICES INCLUDE ALLOCATIONS SHARED—AND
NOT SHARED WITH TERRESTRIAL SERVICES ‘

A

Figure 1. Frequ,ency allocation division, gfor he - ] ';
’ « 7 MHz=-275 GHz J.nterval of 274793 . MHz &
’ (ITU Region 2). Only 4% of the Satellite <
’ Service allocations are not; shared- w:.th T
) terrestrlal services. Ce - %
~ ( kY ) »
’ R ’ -
) C,-S ’ s
e 1772 O 3 .
‘/‘{‘ ) . . . L X . » ¥
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allocated for, ITU Reglon 2 has not been so allocated for use
in th§ United States. This totals 5040 MHz. .On the other
hand, an additional 500 MHz has been allocated to the Fixed-
Satelllte Service in Brazil, Canada, and the United States,
- on a sefondary basis. This' 500 MHz ig allocated to the ter-
trial Fixed and Moblle Services in ITU Region 2* (to non-
go ernment use in the Uni%éd.- States) "
"The difference between the prevaously mentIOned 4960, 855'MHz_’ -
for ITU Region 2 and the’' 5040 MHz, cited above, for the :
United States between 2.5 GHz and 14.5 GHz is account®d for

y: : , , R

-

ce Subtractlng from 4960.855 MHz the 160 855 MHz of. .
Yallocatlbns below 2.5 GHz.

»
[

o Subtracting from 4960.855 MHz the 260 MHz of alloca-
tions to other than the leed-Satelllte\Serv1ce.

o Addlng to 4960. 855 MHz the 500 MHz, cited above,
whlch is not allocated to a satelllte serv1ce in ITU
. , - Reglon 2

-
'

e . Between 14.5 GHz afa 31 GHz, within the United Statesye7900-e——A
MHz (58 pergcent ofr the 12,040 MHz satellite allocatlons _‘
- : between 2. 5 .and 31°GHz) ‘are allocate to the Fixed-Satellite
# Service. Of th®s, 2000 MHz (16.6 peggent of 12,040 MHz) -are
» ' allocated for Government use, with- th other 5000 MHz reserved
) for nongovernment appllcatlons. Figure 2-1llustrates these
g * numbers® This is ‘the  next region of the spectrum for *Som- -
_- mercial progress in ‘satéllite’ communications, to’be made.
However, . this progress will be slow* unkil technology llmlt—
ations, to be ddscussed subsequently, are -overcome.

. e ’

The most well known leed-Satelllte and Broadcastlng-Satelllte
Service allqcations below 14,5 GHz are between 2.5 and 2.69
GHz (downlink), tHe downlink-uplink pair of 3. 7, to-4. 2 GHz ‘
‘ - .and 5.925 to 6:42% GHz for doméstic public use, and the - ,
. ’ dewnlink-uplink pair of 11.7 to 12.2 GHz'and 14.0 to 14. 5°
GHz. Thesé allogations awe designated in this report’'as 2. 5
- GHz, 4/6 GHz, anf 12/14 GHz, respectively. AsS noted from--
- 'flgure 2, these nongovernment allocations account foroonly
2190 MHz of the 5040 MHz allocated below 14.5 GHz, which'is
18.2 perge ng of the Fixed- and Broadcastlng-Satelllte e
allocat;ons below 31% GHz,  Another 8:3 percent is allocatedkw
000 MHz) to Government purposes in the 7/8 GHz allocatidn
downllnk-upllnk palr. This particular Government allocation
is often claimed-to ha%e reached the Saturatign-level in
* terms of sharing jpetween ‘terrestrial and satellite statgons.
X . . . . o . . . .
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One notes that\géo MHz (4.2 percent) are feServed for intér- .
o~ ", national applications, and another 600 MHz (5 percent). are
.not_ allocated W1th1n the United States Further, of the |
U. S. allocatlons, 750 MHz. (6.2 percent) are not yet in ' .
common use by the private sector. The following section 2 -~
concentrates on-the use and present status of activity in

the 2.5 GHz, 4/6*GHz, and 12/14 GHz allocatlons w1thrn~the
Unlted States.

e

o

- N 1 . v <
ORBIT RESOURCES - .
- - - . , . s B %

b .

Low- and medium-altitude satellltes were used for telecom-
munications until SYNCOM I was launched into a geosynchro- ~
nous altitude orbit over the equator in 1962. A satellite,
at geosynchronous altitude, positioened .over' the equator, has
the advantage of maintaining a fixed pdsition relative’to
points on the earth's surface. Earth station tracking of
the satellite is eliminated® and earth station costs are
.con51derably ‘reduced. _The satellite is in view of the earth
stations for 24 hours a day, asilong, as the satelllte orbital
position, as viewed. from the earth station, is above the
earth tatlon s horizon. ’ .

’
-

The o bltal arc aque the eguator 3t geosynchronous aQtltude

represents ‘an orbit resource.” Within ITU Reglon 2 (North

and’ South Amerlca), thé orbit resource for éach-country = 7

differs somewhat. More precisely, for a specific country,.

the usable orbltalearc is the part of the geostationary —

, orbit which is visiblg (ih tHe radio propagation sense) : \\

. " above a spec1f1ed minimum elevatio angle from all potentlal

' earth station sites within the country. Whlle satellite

" communications age possihle for earth station elevation ,.
angles below.10 grees, the likelihpod of decreased per-

. ‘formance quallty is greater for a given earth,. statlon design,
The 0 to 5 degree sector hasﬁres;rlctlons on power levels
and is generally considered unde r\\ble. Satellite-~to-
satéllite communications could also be:considered to utilize

* more fully the orbital arc fpr ‘the Unlteg;States.

'Flgure 3 1llustrates the equator;gl orb;t resource ‘for, ITU -
Region 2 countrles (approx1mately 25 national admlnlstra— ‘

tions). ico and Central Amerlca can use portlons of the.:

arc west @R ‘the 5 degrig point’ fof the United States,.and é
»  many couwn es of’' Central and South America/can use up ‘to. 5

degrees f er ‘'east than the United Stdtes. -Satgllites

< ®

could be p051tloned further east or west if only portion
. of . the country were-.to be ‘covered. - .
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fhe equafor at- the given/longiflide.
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The figure also shows a questi®n which arises. At ‘the .
~——"equator, fhe ITU Region'2 boundaries extend from about 25 to
120 degrees West longitude, a -considerably smaller arc than .
10 degrees East to 165 degrees West longitude. ., Do the ITU
-+ Regior®2 boundaries limit the available orbital arc resource
to within Region 2, or can the arc extend outside thesboun-
. daries into Regions—1 and 32  This question is currently an
issue in asgdciation with the 1977 WARC for £hé 11.7-12.2 &
GHz band. o . : ’

P .
For the /contiguous United States, between the :5 degree ¢
elevation anglé limits, about 88 degrees of geostationary ‘«
arc are available. If the 10 4 gree elevation angle limits

7+ . are conmsidered, 75 degrees are ®vailable.. This 75 to 88
+ + degree arc applies to each frequency allocation, so .that 75
} T to 88 degrees are available at 2.5 GHz,%%ﬁe same is availa- -,
ble.at 4/6 GHz, and so on. Some additional‘analysis should
be done to include the 0 to 5 degree elevation angle segments

- Since this part of the orbit resource should not Be arbi-

tfarily discarded. The frequency and size of the earth

station antennas; though, has a great deal to do with' the . |
number of satellites which can beé positioneg“within the 75°
to 88 degree arc for operation in a single dewnlink-uplink -

£
E

Rair of frequency bands.

Cghventiona; parabolic: reflector antennas, of¥diameter D in -
meters have a.main beam of 3 dB power beamwidtgiﬁwhich is
approximately 20.6/fD_degree&, where f is _the“carrier fre-
quency in GHz<™* To a first approximation, the segment of
geostationary orbital arc, .which is intersected by the ter-.
frestrial ‘antenna main beam, is nearly the same as the beam- |
width of the main beam. The int®rsected arc in degrees i
0.85 times, the main beam beamwidth, or in ‘terms of frEquggig/
‘£ and anténna diameter D, about ‘17.5/fD. - This relation I -
i&lustggted.graphfcally in £figure 4 for frequencies from 2.5,
GHz ;o 14 GHz, and aﬂtehna'diamete;s from 1 to 30 meters. v
‘How close ca:g}hﬁg space satellites along the geostationary
iarc?-‘ng many satellites can use the same frequency resource
within the oxrbit resource? , Neither the answers to these {.°
questions, nor even.the téchnical, ‘econemic, and social

¥ criteria to beg?n’ to analyze and answer' the questions, are

- agreed upon. Ideally, the intersatellite spacing could be-

. @s closg as the beamwidths of ‘the earth station main. beams °
would permjt. « Figure“4 suggests what that ideal. sp cing -,

v could be'géi different antennas. and frequencies. ‘ObvioQusly, .

o - - ‘ .
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. L w . ’ « for many reasons, as discussed ¢«in ) ;
s P S . 'the text. The ordinate must not’'be | ’
g o used to estimate available "orbital ' ?
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this means that the signal-to-interference ratio conla be, as
. high as 3 dB, so the practical limitations of the ideal," .
. . separation are apparent. Currently, signil/inferference
o~ - ratios of at least 25 dB are needed. -t '

- .
. - e ? N A b1d

R [y , .
Antehna sizes which have been used in the.4/6 GHz band vary
from 10 to 30 ‘meters in diameter. Corresponding inter-,

» satellite 'spacings, ideally, vary from 0.44 to’ 0.15 degrees:; *
These may be cémpared with the prgsent FCC limitatiqp of - no
more than ‘4 degree spacing.. - Tt

i

> 1

' N s . -
. //T\\ Antenna diameters of circular reflegtors "suggested for o
i / applications in the 12/14 ‘GHz b#mds have ranged from 3 t§,9
‘meters, with -some as small ‘ds 1 meter,~gThegc&xrpspOnQin@
ideal iqtérsatellite”spacing§ of 0.48 to. 0.17 degrees are .
.nearly the same as the 4X6 GHz band. One sees that.a 5 .
meter antenna at 12 GHz &orresponds to a‘l5 mater antenna at' .

~ 4 GHz, and a 24 meter antenna at 2.5 GHzZ, f@r the’same

. .. 1intersatellite spacing. Limitations for intersatelli

& spacing in the 12 GHz .band are éomplicaged by the alXoeca

> to both the Fixed--and Broadcasting~Satellite Servides for

sharing. This is one &f the jssues being addressed in th
-FCC Docket 20468 in preparation for‘the 1977 WARC. v Inter-
satellite spacing will -also be a major iggue addressed by
the FCC Fixed-Satellite Advisory Committee fbr -the 1979
"WARC. - S 4o ‘

. ’ . e 3

s N
— et . [ 34

The -number &F Llites in'orbit’ corresponding tq e
aforementioned intersatellite spacings, -i1f all theAfdeal
earth stations-and satelli ere identical;j is i{llustrated

.in figure 5 for the' popular 4/6 and .12/14 GHz"Rands. At
4/6 GHz, the percentage of the optimumsorbit resdurge under
* consideration due to present technology controlled’ limits .
varies from 3.8 to 11 ‘percent When‘expressgd in term& of the
number” of satellite systems. Economic and market: factors
T are a separatg%is§ue, most obviously expressed by the ques-
tion'of ‘the Gost Of 585 satellite systems 'in orbit, each, '
~ - havidy 'a. number of earth stations with 30-méter. diameter
- anteéehnas. - : . BN

J -

-

% * .’ - . N
~

The corresponding situaﬁion'for;thé312/14'GHz bands iS\ s

i . express because -of Fixed-" and BroadcastingrSatellite, Service”*

L sharing.. “Reinhart's analysis provided the numbers in figure .
5. The percentages ar@ in the 4 to 8 percent range,-although
the number of satellite systems could vgfy from extremes. of

' 9 to about 87. - o ‘ :
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N

comparable, although the options are m%:e difficul§ to . -
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. The reasons for. such small percentages of utlllzatlon form
- a long llst*of technlcal'llmltatlons, among, the more impor= .

tant be1ng . ’

Y
k3
{ soon . «
. M 2
: . e ‘
) ]

: ; s ' ~

3 Satellite station keeping accuracy. \‘Present ITU

. . rules require +1 degree of longitude with +0.5.

. deg¥ees of longltude ehcouraged. The Canadian

) ' " doffiestic. satellife ANIK was reported .to have ‘main-
» . talned #0.05 degrees-of longlt de. . ;&P
o Earth statlbn p01nt1ng accuracy. Wlthout adaptlve,

.7 automatic podition sensing and corrections, limita-

‘ tlons are imposed by the p01nt1ng tgchniques, antenna
slze and desi n, etc.. The ANIK satellite system was
5 gggported to fidve, earth statlon p01nt1ng accuracy of
: : %§~& l3 degrees ImS. .

e
[

A Y L

L

o) Satelllte antenna pointing accuracy.

v

e Ea@th station and satellite antenna patterns.'
Attual antenna patterns for the main beam, and even

, S more so for the sidelobes, differ considerably "from
b - the ,ideal. (CCIR recommendatlons currently exigt for ..
e : standard" patter®s to use for antenna sidelobes in

1nterference‘llmltatlons."However, considerable
dnfference ‘of” opinion exists here, including the
‘o . . questlon-of overly restrictive CCIR requlrements.

um‘*f

1-\,,\ o
I8 - -
'

‘v O N01se figure limits of receivers: &
o Interferencé power lliimits. The lack of 1deal antennas ; :
) " fdfces consideration' of hoy ‘much interference can be - \\Y\
o tolerated betweers anq among satellite systems whlch.
~ .« share the same orbit and frequency 'resources.. "The
e * lipits depend on factors such as modulation, power,
’ - bgndwidth, dpplication (telephone, television) o,
" data), dlgltal encoding if used, error contro} ,
e © goding,. etc. ﬂnfortunately, many of the existing ' !~ -
T limits are basig on subjective ratheryth n objective
- ‘performance megsurements, and are not_widely' agreed
| upon, . S T . .
’ ¢ ' - : , . < .
o { Bandwidth llmlts of recelvers and transmltters.
. These are not very sharp ‘and lead to vulnerablllty
v tp or sources of 1nterference signals which otherwise
could be rejected. ; .

. . fg : 1 < y ‘. 2
. o ‘hthospheric li;}tatgons. The 51gnals “from, ‘the earth .
C .stations ,and satelli'tes mist pass through the earth's
‘ . ' *atﬂbsphere and weather conditions. The most serlfus - e
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~7\ about 65 miles-ngrt

- -

“

T limitations arise from rain, which can attenua e and
) scatter, in dlfferent dlrectlons, the SLgnals
,//’also increases recelver .noise for earth station

antennas

nd reduces the effectiveness of 1ntér—

ferente discrimipation technlques,such ‘as crossr
While not overly serious at 2.5 GHz

, and 4/6 ' GHz, atmofpheric limitations cannot be’.
‘fﬂ\\~‘\1gnored at 12/14 GHz and above. " LN

polarization.

>

N -
v

Rain

ObV1ously, the sltuatlon 1llustrated in ‘figure 5 is mls—
léading in the sense that the optimum use of the resource

cannot -really be expected.

the statement that "the technolo

. The closer one gets to 100"

percent utlllzatlon, the higher ‘the costs become, ~ It is
_ fair, to observe, though, that figure 5 illustrates perhaps.
the maturity of the technology and’ places 1nto perspectlve

12/14 GHz is available for- satellite. telecommunications.,,
Numerous system tactics (frequency 1nterleav1ng, crossed-
polarlzatlon, crosseddheam,getc,) and equipment technlques
(modulation desxgn, coding, 51delobe reduction on antennas)
are known, but .t is guestionable as to whether the tech-
nologies havd advancéd to be of, much help w1thout large

increases in cost

»
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- GEOGRAPHIC RESO{JRCESQ&"

=0ften overlookedadthe llmltatlons of'earth statlon sites

v

A}

caused»by the phy51cal proximity of antennas operating on

- the same freguencies cannot' be 1gnored

' &llocations shared with  terrestrial radlo serv1ces,
volved.

k]

each metropolitan area

enter

The aspect of . 'sharinpg~ deserves addltlona]!f‘ com
polnt, - Satellitercogmunications have always

"+ for both satell;te and terrestrlal statlons are
.This is- the case in the '4/6 GHz bands.
"+ involves only stations for satelllte service.
;. time, U. S. domestic satellite -common carrier earth Station®
sites. exist near~locatlons such as New York, Chicago, Dalla
Los Angeles, and San Fran01sco
" locations, “however,; are somewhat remgved from the center, of .

-

In the-frequency#

r

at 2.5 GHz, 4/6 GHz, and

antennas

- The actual  earth. statign

- The »2/14 GHz band
At the present

1,

|

' The' Western Union earth station for
" the Chicago area is, &gﬁﬁily at Lake Geneva, Wisconsin,

.vﬂl

st of the.
ﬁgﬁéi)ﬂ@eﬂhonr siteyforilie ATsT domestic satellit:

o area is at Hano/er, IlllﬂOls, about 135 ‘mifles west
@ of«the city :

ty center

3

L3

¢ - the- frequency resource with terrestr;al .stations.
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. Viously .discussed. ¢ The earth station geogr

" Application for a Domestic Communications:

. GHz, .communicdtions.

* In 1972 the Space Application

. .
U 4;_,}
¢

. >
14 . . F
o »

[ 4 .
éharing does léad to practical problems,. it provides a )
greater utilization of the resource. The magnitude of the

- problems of sharing, however, must‘not be. taken lightly.
Numbers for 1974, f£or example, indicated that 16,620 ter-
_;estriagémicrowave radiosirelay frequency assignments had
been made in the United States, for the W' 4.2 GHz band, with
11,820 'in the’ 5.,9246.425 GHz band, shar ith satellites in

., the popular 4/6 GHz band. The nuﬁber\pf"snchﬂassignments, .
has increaséd considerable since then'and continues to ‘ ‘
-increase. . / :

A

Applicants for earth-station sites in the 4/6 GHz and 12/14.
.GHz bands-.are required by/Part 25 of the FCC Rules to sub-
Mit with their applications the contours of coordination .
distances for each earth station site. The coordination .
contours bound the gebg;aphical area within which microwave -
_facilities should be analyzed in detail with-respect to
interference. The size of some of-thése contdurs, can be
substanti Figure 6 was ptepared from the AT&T Applicat- .
ion for, aYDomestic Communications Satellite System as, amended *
June 8,°'1973, and the Satellite Business ‘Systems (SBS) . :
Satdllite System, .
December, 1975. ‘The, areds involved are not small.' The'AT&{T
sites involve 30 meter @iameter antennas whereas +the SBS
sites will have 5 and,7 meter diameter antennas for 12/14

' .

.

. -

3

N ) o
Thgkeﬁigtinéfghd'QVailable earth statlon sites in the U. S.
as in any country#-represefit a resource. This resource is ..

. not 'independent of the frequency and orbit resources pre-

aphical site " .
resource also depends-upon thé technical characteristics ‘of

e satellites angd earth station, both within. a system and
for other systems. Unfortynately, it is an, expensive and '
time-consuming endeavor: to select an'earth station site just

" for proposed systems. To-do it from ‘the -point of view of
defining the national resource which might,be available, . :
even ideally, in'.edth frequency‘allogation, Mmay not even be
feasible. ’One may never know what percentage of the.re-
spurce is not in of technical, -economic, and

( us¢ because
-regulatpry limitatipns.
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$ Bodrd '(SAB),. National Résearch
Council of the National 7.cademy of Sciences, was formed to




: ' DR &
- N ta e f e Y . & RO ! 4 N ¢ . . - ’ |
. ‘ . .
4 - * '

v . . § P . ' . R
. ’ Figure#6. Earth Station Coordination Contours for o , ,
’ ’ y L the AT&T (30-meter. antennds) and the e ‘ ) ‘ L. "
{ ) k SBS (5- and 7-meter anten#fa) Domestic o .. 4 -
: ; " Communication Sate]}.ite ystems. . J P .-,

o
‘ : e

P

N~

"*w:’.\. ’ H .
o \

L-v Jh
¢ ® Py —— L
F oy -

C - . R
. e ey v i 3
~ . . e * . . -
. . o ' ——"406H1 Cotrtrnation Contou = 85w
| . \ AT &T Domestic Commynicotiog Sotelite Systen R
. . . ". \ - o «
. ” , TR SN Sysfems .
» cation Sotelite System
- : ., -,
* - - . “
- ¢ N \ .
£ ) 3 ] N
A .
. . ]
. . S
- r 4 -
. , .o o sy ?Y
‘ ‘ »
- ,
. L - - !
- - o . Y 3

»

Aruitoxt provided by Eric:



J
M ” . . . d « g

consider how.the Nation's space capability might be put to R
- work on. a much broader basis to help solve somg of mankind's®:
truly'great and pressing probiems. Withstheiy most recent "
' " report in 1975, Practical Applications of Space Systems, the
1. Board brought up-to-date heir earlier report (1969) on ’
satellite telecommunications. . ‘ ‘o :

¢ /.

" " -
- v : . . ' v
“ . ?he Spage Applications Board observes: - - ,

4
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%
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It may be expected that many of.the néxt important applications of . J!»”
- satellite communications will'be in the public.éfea -—“ébplications “?ﬁﬁyg
- « that *would see the provision of new publiciservices or of important' _ 4
' -'eost-reductions’or cost avoidarices’ in the delivery“of present .. ’
public gérvices. -Adequate technical and'ebonomic_explo;afiop and
testing of such services, however, will take considerable time and
) oney, perhaps will require maxkedly diffeérent techno}ogica% *
. ~ . 'apprdgches than those now -in hand or being developed, 'and may not oo
be easgily accdmmodated in all cases By the Nation's present comﬁon‘. -,
| carrikr network. Further important progress will take place at an I
- ‘, "-eXly moment only if cértain difficulties that now inhibit-bréadened , ’
. uses -of satellite communications are appreciated and steps taken.to i :
& -minimjze them. . - . A , 8 j}

AN

l

s

: il . . , s . : [
T The ektrabrdinary commercial suéceiss_ of. sag»e‘l'l_l..ji.te'- communications in. . 2.3
.- ~  the,past, decade hds led some to conclude recently that all further . -7 ',
. required progress ‘can be left to pri&ate‘industryhalone:i Cer- - - C
tainly, athe private sector Will exploit and refine the present
. . technology, and will “improve the efficiency and, ,in time, the
~\\ ‘quality of services- currently provided. But the private sector caf} Dt
) do so only at a-pace dictated by its own perceptfon of fthe character = -
T~ .and size of the markgts and in a manner consistent with prasent ST
< investTents} capital resqurces, and the present charagter of the ’
aerospace and communications cdmmop carrier industries. ® Corfse- . g
. quéntly, the private seét3r"wi11effﬁa§§£ diffigult -- perhaps even
impossible in the near term .- to suppq;t’majori§ophis€icated~ , "
v technological advances, especially when the technological risks_are ,
great, when the eventual markets are not clear,- when only the broad N
public gdod is involved, or when the present institutional and s
regulatory framework does not éasily respond.to new service needs. :
or new tephnological.approaéheé. : et s e

o P

. N ! . _: .~ <
T « ¢ Many of the telecémmunications services envisioned -for the future

would be enhanced, expedited, and made mdre generally availgble,ff-

P user terminal.equipment wefeismallj,lightweight,'and easily operatéd =
and maintained by non-technical pegple, and' the service costs were ~
low. Achieving thed& ends ﬁéy well require the development of much
.more sophisticated spacecraft than -the ones now envisioned,..opera-
tion in electromagnetig spectrum regions sigqifipantly highetr/3in j'
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frequency than 10 GHz, innovative techniques for transmlssion and
dynamic c1rcu1tfafiooatlon, and cost~conscious termindl de51gn
\\ s Federal research and’ development in these fields should complemeﬁt -

.. thataof.%?dustry¢~ o Lt ’ e . |
' It appears to the’ SAB that Apch of the next decade's activities in
the satellltq¢bommun1Catlons area will be aimed at the prov151on of
. _new domestic §erv1ces and that a great deal of research and develop-.
e - T ment w111 be required -- not only of a technologlcal nature but of
] a market- gnd- service-related nature as wéll. COMSAT's experlence
* " has demonstyated that satelldite telecommunications technology can
prov1de circuits of great r llablllty, range, capacity, and flexi-
, ‘bllgt% If the market for publlg service communxcatlons is farge
s . enough, circuits could be provided at relat1vel¥ low cost. To )
? estaﬁllsh whether there'is a large market for public service communi-
catlops, hoWeVer, wr&l require that telecommunications scientists
and engineers Work.closely with potential telecommunications users
sucha?s teachers, rublic off1c1als, doctors, and tity planners, .
) over long enough ‘pefiods of time and with enoqgh thoughtful_;maglnar
L . tion o }hat all can ascertain how, to what. extent, and under.: hat

%

4

crrcumstahces, telecommunlcatlons could be used to assist. in the )

Opment and other activities requlred to explore 5, N
_ ney, ways, of .using satel ite telecommunicatlons to -

e improve (to ‘allow increaped access to, and to . » <
. B reduce th& cost providing -public services. The
. Offite & 'Telecogiﬁﬁicatlons Policy,should lead in o
. ‘. j-definin d~establlishing suchféupportﬁend in .
SRR S encouraglng innqya ive private- 1n1t1at1ves (as it o
N . - has in the @eﬁﬁn pas for a public service satel- -
- T llte consortinmﬁ ﬁs ell, & . ' :

P' . ‘\’ . . * . Rl " . . * e
Because such research G development act1v1tres w1ll involve -
detailed study of compffex’ socialj ‘economic, organlzatlonal and

hnstitutlonal arrang ents, the} Boa¥d suggests that they be‘planned

w1th~great care and inyolve al of the professional dlsclpllnes and
governmental, commerc;al and 1ndustr1al skills needed. gor their

N satisfactory conduct. -"i» . ’ / v
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fﬁ;" ,that greater support befalven by all of the federal ' .
o departments and agencies to those research, devel-




. To avoid such difficulties as attended the move of. the ATS-6 T A

, satellite to serve India, satellite telecommpnications circuits = -

- should be made available for the relatively long perlods of time’

: inherently requz.red for publlc-nse eXperlmenf:s . .
£ 2 3 k v 3 "

. The COmm1ttee on Satell:.te Communications_of the Space
Applitations Board, National Research Couﬁc:.l “has o
recentdy been meeting to. Jconsider the'rQle, that, the Federal ‘
Government should have 'in deyelopment of atellite conmmuni- -
cations.. ,report is planned to Me available toward £he .

. "end of 1976. It is our dssessment that 1ndustry and user, .

T *» groups can play an important role here. : :f Q L / :

.7 . ¥ £

N . .

1}/ National Academy -of 'Sciences, Practlcal Appllcat;ons of )
Space Systems, 1975, ¢ . * . .-
R . 8




In 1962, the Communications Satellite Act estghljished COMSAT.
-.In 1965, the Américan Breedcasting,Co. requested FCC per-
mission to'lalifich & -domestic satellite for TV broadcast .
purposes. During 1968-1969, ‘the, President's Task Force on -
.» . Communications Pelicy’ recommended a cautious apptoach to

¢ '’ satellite csgmunipation§ developmént, centered on COMSAT. oL,

. This was.reversed in 1970, WEth.a,policy of»open entry in - A

. | thé domeéstic sagellite'communicationsxfie;d. The F€C, in I R—
its Second Report and Ordexr~of June 1972, . approved the. ° H

« ~ 7 beginning of domestic satellite communications for the S
‘ United States. .~ : . - . .

¢ ks 2 . . .

' - For contrast, one -must fi6te that there are over 1785 ter- .\
restrial comhunication teléphone companies. in the United SR
States with plant assets "in excess of- $84 Billion, 6perating ’ “\

. revenues greater .than $35 billion, and over 1 million em~ ]

. ployees. AT&T anli-its operating companiés serve about 82 , ° % -
percent of 4he lephone subscribers .in the United Stdtes, .
but only about’ one-third of the geographical area. GTE and

. Its operating companjes serve about aﬁpercent.of‘thg.telephone; .-

- subscribers, .&nd 11 other holding companiés-and independents

serVe another '6 percent. » » e '

-The domestic and- intermational telecommunication satellite o
indﬁstry has emerged from demonstrations led by NASA, Dop, Lo
¥ and industry. These ptograms established the potential of )

- /satellites to provide conventional voice telephone service . -
and television relay when operations are imbedded in "commaon
carrier systems. The Government R&D invVestments have helped

" bring abcout the INTELSAT/COMSAT system and the U. S. Domestic

. Satellite Common Carrier “tndustry.(U. S. DOMSATsS reviewed

- below) ig add;t%pn to U. S. industries ;which supply'satellites}l
earth stations, modems, multiplexers, étc., bdth domestically
and internationally,. This research and development, and the
tesulting industries and products, are uniquely based upon a ‘
teghnology of large earth stations, and, broad antenna beam )

satellites with low power transmitters which operate,in the

4 dﬁzfand 6 'GHz frequency allocations (4/6 GHz band).’

-

K'J. : - ’ .. .
NASA sponsored the SYNCOM Program to demonstrate the first .
use of gommurication' sdtellites in geostationary orbit. _ ‘ ]

< These satelldtes quigkly sreplaced lower altitude communica- .
tion satéliitefpechniques. As a recent (1975) NASA Task ™ :

+ , Team.report has.observed: C ) ’
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Prior to the :demonstration of ,Syncom II in 1963 there was concexi’
expressed by prestigious cqinmunications. oréani‘zati:ons that the 260 .
3 millisecond.'timesde]l.ay inherent in communications via' synchranous s
.  satellite would be unacceRtable tb telephone users. Although e’a‘rly'
experiments with simulated time icZ’"e;Z_Lays' were conducted, a demonstration
of a working satellite was necessary to- convince skeptics of theja
superiority of synchronous satellites. .. - - B

. v d

. * ’:\i -

R . Many other technical doubts were :e'xpressed about );ife‘ ability of T,
) maintai,ninq a satellite pre'cisgl{r’ in its or:'bitalﬁ"positj.gn; accurate
S, ¢  pointing Qor attitude control; building a-satellite lightweight . ) N

i . enough for the available launch vehicles; and on the reliability;.
and lifetimie in grpit. T . ' : A

2

.

3 - i 5 o« 4

[+ the RELAY satellite'with added delay tq stimulate a geo- ¢
stationary'saﬁqllite-path. These tests were not. conclusive.
In 1965, ‘tests were-made on the Eaply Bird satellite, L
-listeningﬂtests~with;Call-bagk interviews, which showed that
cusggmer acceptance was not negative. ' These tests .were T o
under the steering committee direction of the FCC, DTM* (Dlr- . A
ector of Telecommunications Management). ﬁ%&my'NASA, COMSAT," . £5
and various European organizations.. = - . %féi. S
o i L e T SRR : ARt
Thternationdl frequendy allocations. for communications*s " v -
“satellites also exist in the 11/14 GHz band and the 19/28 ‘
GHz band as notéd in section 1. .°'There &re no operational = .
systems in these bands now, but experimental ‘satellites and '
some plans for use of the bands currently exist (INTELSAE.%@_
‘- and European satellites).’ L RTINS B2

<
L}

: § ¢ N . < . . T, ’ & -3 ‘&% C :'N
For'perspectivé;‘it;sHbuld‘be‘noted that tests were made 32? Co

P
»

prepared to summarize as, best as can be deter- -/ &
“mined, the cupflent status as; of July 197%6. Long-range °* o
research proghs involving satellites, such as t Lincolne,
through LES-10 sateliites, have not been '+ -

.. Table 2-was

Labs, MIT, LEJES -t ] \ _
included. ThdATS-6 backup satellite, which was,in "flyable
~  .storage,"™ is8 being transfdrred from NASA td& the Air Force

EY N

I} v - ) 3 5 N Y
and Lincoln Labs, for’ conversion to LES-10. = - - S
Co- L, P o« % S LB .
- A . - ~ s/ ) o P4 )
.- y . . ?i Pal ‘ N \
) o ». \_‘/—-—-// N * . s \.’
1.5/1.6 GHz o “h . : . .
JU i q- . . ‘ . o :‘;ﬁ, ,“\
R .The first commercial satellite. serving-merchant ships is - .

COMSAT GeneraIs Marisat, which,is now in orbit. More than. . .
.200  ship terminals_have been built ly Scientific Atlanta and .
Pigital Communication Corporation for COMSAT General. Thgﬁ
1:5/1.6 GHz pair will prdvide uplink- (ship-tp-satellite) and
' 14 * . .
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§ Table 2. Fixed-Satellite 'Service Systems as of July 1976
¥
, l L3 ’
Uplink E il 3
Frequenty ; : ~ ~
-GHz . 1t 1.5 5.9-6.4 7.9-8.4 14-14.5 14-14.5 27.5-30 | 30-31
R! , : ©
vownlink ’ to. 10.95~-11.2 . .
Frequency 1.6 ° 2.5-2.69 3.7-4.2 7.25-7.75 11.7+12.2 17.7- 20.2-21.2
GHz ¢ 11.45-11.7 20.2
v . : .ATS'G N
Present Marlgag ATS-6 Intelsat (IV | DSCS II CTS .
satellite (Maritime . and IVA) ‘Skynet ~ . .
Systems . Satellite: ANIK .
) COMSAT WU WESTAR . ’ ’
General) RCA SATCOM
% ! JIndonesia . .
b N $ymphonie . -
~Satellite Marots Marisat DSCS III Intelsat V | SBS **] Japan
Systems Italy FLTSATCOM { .. | Japan - AT&T -
- in - = ) Japan . European - | (Broadcast | (Beacon
Development Intelsat V (Orbiting | Satellite) | Test)
.. . Telesat-2 ] Test - Telesat-2 :
. ) Satellite) . v
.. 4 ¢
o
. : . P - o . 4
Satellite Aerosat Arabian AFSATCOM ' U.s: poD °
Systems - Brazil ' .
Future | Iranian o - -
Plans . '
** Marisat, AT&T COMSTAR , ’ y T
The USSR Statsionar satellite operates with uplink frequencies 5732-6225 MHz and®downlink
frequencies of 3407-3900 MHz. Satellites for Indonesia, Italy, Japan, and other countries
outside region 2 may operate on different freqiencies than’ those shoyn above. - .
183 Y ‘
—. +
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downlink (satellite-to-ship) communications. ' The satellite-
shOre station communications”will use the 4/6 GHz.band. The
~shipboard eguipﬁent consists of a 1.22 meter diameter ,
antenna, receivetr, transmitter, and platform stabilizer. to
compensate for ship motion. Including other terminal N
equipment and modems, the. terminals cost $37,000 with a )
~$3,000 installation charge. This 1.22 meter antenna has an
‘ideal beamwidth of about 11.2 degrees and its main beam.
would ideally intersect a".geostationary orbital arc segment
of about 9.6 degrees. . ' ‘

2.5 GHz ¢ o ' : . )
. . v / s . [ .

» Operation in this band.is tharacterized by well-developed
technology and relatively little interferepce from propa-
ga&tion ‘anomalies -- specifically, rain attenuation. The
last NASA Advanced Technology Satellite -(ATS-6) provided a -

. satellite technology demonstration which had the following
goals: . - - ‘

o To demonstrate the feééibility of deploying a 30-
foot diameter parabolic antenna,ip-spape% .

:6 ‘Jio provide a satellite witl, advanced poiﬁtiﬂg,'

tilting, and tracking capabilities.

.

-

-—

.0 To provide an griented, stable spacetraft platform
at synchronous altitude for "advanced technological .
experiments (approximately 20 such experiments).

= - # ’

Included in the experiments -was a Satellite Te€chnology
Demonstration which'utilized approximately 130 low-cost
($5,000) grouq& stations for receive-only ‘downconverters and
antennas diStributed across 23 states (in¢luding Alaskan and
- Appalachian experiments). - The antennas built for the
Westinghouse earth stations were 3 meters in diameter. The
‘progrgmping was limited to health and educational experiments.

. The ATS-6 satellite was moved over India ta demonstrdte the

. effectiveness of such a ‘system to provide meang for eaduca-

-, tional programming to be delivered to some 5000 villages.

" The primary attribute of this satellite system is the
relatively high- satellite power available &t the ground
termihals, resulting from the moderate (15 watt per channel)

" power, and the large satellite an'tenna, resulting in the use
of the low-cost ground terminals. The satellite is sched-
uled to be returned to this country’ in. the fall of 1976. A -
; .. S 3 P . S
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consortium of user (non common carrier) groups/, the Public
Service Satellite Consortium, has been formed to plan fo )
the effective use of this'and otRer*satellite services. E%R& ,
design lifetime of the satellite is fwo years; however,.

- experience with other (ATS-1 and AYS-3) satellites lapnched

several years ago .shows that a longer lifetime hasg been
experienced, but is not to be expected. '

At present, advanced concept studies are unaer way which

- might ‘identify this band for satellite disaster warning as

«

a public service., Preliminary studies off satgltite communi-
cations for mobile services are in progress. Alternative

experiments are planned for the 12/14 GHz bands ffor educa-
tion' and health-care services on the Cemmunications Techno-
logy Satellite (CTS) distussed below. )

,
.
' \ . . P

4/6 GHz @
.

-

. ! P .
This is the downlink/uplink pair ‘of bands in which the
INTELSAT satellite series (I to IV-A), the Canadian ANIK, .

‘and the.U. S. domestic satellite common carriers have begun

operations. Power flux density limits restrict satellite

- powers. Within the UnitedaStates, use of the 4/6 ‘GHz band . ..

nas necessitated location of earth stations away from urban
areas because the 4/6 GHz allocations are. shared with ter-
restrial common carrier microwave systems, which concentrate’
in the urban-areas. While this separation distance solves
the interference problems, the satellite terminals require.
terrestrial networks to connect to.customers with resultant
increased costs. Further, the expensive 30 meter.diameter i,»'
earth stations must operate at sufficient traffic capacity °
in order ‘to be economically feasibIe, thus limiting the , -~ e
market applications to common carriers who-+can &4ggregate and . -
concentrate custpmer traffic. : oo
.y .
Many of the current and planngd systems are listed in table
2. The INTELSAT JV and Canadian ANIK satellites have 17,
active”transponders (40 MHz bandwidth each, of whigh about
34 MHz or 85 ggrcent is used). The ANIK‘and WESTAR sa --
ellites are nearly' identical and are wversions of the INTELSAT
IV reduced in size\for a smaller launch vehicle. ’

t

A} -

\ ] ) . . . , . 'u .
o . { . . \ ' ¢-
! : INTELSAT - - . N ' .
.:"'7’ 3 , i . ,‘ . ) J i i ’ n,
This global system hak four operational ,satellites logatéd"

over the Atlantic, Padific, and Indian Ocedns with-a spare ° .

- \

~

.
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at aach location. As of July 1976, they provide inter-
national communication service to-over' 136 ground antennas' ®
at, about 108, ground station sites in 73 countries, - These .
statlons represent!an investment of at least $0.5 billtion.
'By 1978, there will be about 200 such ground. .antennas
ranging in size fr?m the standard 29 5 meters down to 9
meters. /

- PR *

INTELSAT also provides communications between ppints within

a country. They are now providing domestic serglce, or soon ,
will be, to Brazil, Algerla, Norway, Nigeria, Zaire, Malaysia,
Spaln/ Mex1co, and .the United States (Hawaii-mainland).

IR 1975 INTELSAT and COMSAT gross revenues were on the

" order of :$100 mllllon and $145 million, respectively.
Investments- in new satellltes, which|involve on the order of
at least $270 millipn for just the space. segment (6 INTELSAT
IV-A satellites), must be made consistent with expected
revenues. Experlmental satellites to explore the viability
of new. serv1ces for which future revenues are not clearly
1dent1flableizre not economically fea51ble. R

-

[

INTELSAT and LCOMSAT have used narrow satellite antenna beams

(IV) and fre uency re-use (IV-A) on the same satellite.

Digital. Timef/ Division Multiple Access technology; Single

channel per carrler, Pulse code modulation, multlple—Acess

-‘Demand agsignment Equlpment and single channel per carrier
. technlqu's ere developed by INTELSAT member countries. The
/ transponders was 1ncreased from 12 on INTELSAT IV
INTELSAT IV-A.

-’

LSAT V satellite series is now in procurement. It
P will uge both the 4/6 GHz and the 11/14 GHz bands, but not
the l% GHz band, with both dual po;artsatlon and frequency

reusel o > g

/i; . - TELESAT , .

.space segment has two operatlng 'satellites, and one !
re, transmitting to 3 manned-stations, 7 superv1sed f
tions, and over 60 remote earth stations. 'Antennas rangea
n' size "from 30 meters for heavy route stations to 4.7 f
Qeters forrremote television reception statlons. TELESAT 2,

..‘ ,' R / \ . - X
S dmr
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the next generation satellite, will be a multiple band
satellite with transponders for both 4/6 GHz and 12/14 GHz
operations. ‘The Canadian ‘Government has guaranteed *to
,TELESAT ,that it will pyrchase the 12/14 GHz capacity. RCA
. ,'is the satellite ‘contractor. : )

' e
[l @ - g
”
-

Western Union

A

WESTAR becamg the first U. S. domestic communications
satellite in 1974.° Two satellites in orbit, with one ground
spare, provide data, voi¢e, and video leased private line
.service through 5 earth stations with 15.5 meter antennas.™
Earth stations afe located near New York, Chtcago, Dallas,
Los Angeles, and San Franc%sco. . , o~
¥ ) » .« q'g"( <o

'_\ o RCA GLOBECQM/ALASGOM -

v

\ y S « .
c This organization has 9 existing earth stations, which have

. ~—been operating with transponders leased from existing satel-
///—lites. SATCOM ‘I has now achieved geostationary orbit and

~ will sooh, provide the space segment. RCA plans to add 12 <«
standard and up ¢ 60 small earth stations-in 1976. Re- .
cently, a new wholly-owned -subsidiary galled the RCA American
Communications Company was established tO own and operate
the RCA domestic satellite, system. It is a parallel activity
to RCA Global Communications, which will continue to be
reSponsible for ovemseas communications, and RCA Alaska .
Communications, which ‘provides RCA communication ‘services to
Alaska. - toe - :

?

——

American Satellite Corporation

y

P °

American Satellite Corporation leases its. space segment, from.
Western Union. It operates 3 common carrier and 5 dedicated
service earth stations with 10 meter antennas. In addition
it built 2 stations for Dow Jones .and Company, which trans-

. mit data from Masssachusetts to Flccida. Eight more earth
stations to serve 20 cities are planned. .

@ ¥
N
.

USSR

a - -

s . . N - ] .
The Soviet Union;:because of its Northern location and 11
time zones, employed an elliptical 12-hour synchronized

. . 0
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orbit. for the<Molniya,sate%;;te,system The orbit allows
three times mbre satellite weight fon7a given launch vehicle
and gives about 20 'hours .coverage per day The Statsionar,
the first Sovie synchronous satelllte, is*used for domestié

telev1s1on dist 1butlon servicé to small terminals.
- Y

4
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"AT&T, COMSAT, GTE

.
. f I3

A U. S. domestic satellite communication system is planned

to provide message telecommunications service (MTS), wide

ared telecommunlcatlons serv1ce CWATS), and serv1ce to the

U. ST Government. L Private line services are excluded bysthe
FCC for the present Three geosStationary satellites oper-
ating at 4/6 GHz are planned to serve the 50 states, Puerto
RlCO, and the Virgin Islands. Each satellite would have 24
transpanders of 40 MHz bands,’with +33 dBW effective isotropic
gadlated power at beam* edge. A single antenna beam would:
cover the contiguous United States. Satellite positions at )
93 degrees, 119 degrees, and 128 degrees West Longityde were .
requested The information présented here is based on the
original AT&T 1973 briefing to the FCC with some minor
additions. COMSAT General $:11 provide the space. segmeft (3
satellites in orbit, ‘gzound spare) and lease to AT&T and!.

. GTE. The first COMST R satellite was successfully launched

in May 1976 ‘
‘Each satelllte has the capac1ty of 14, 450 two-way telephone
channels (1200 channel- frequency d1v1slon multiple frequency
modulation’ per transponder), or 24 one- way television chan-
nels (1 FM channel per transponder), or ‘'1,072.8 Mb/s, digital
capacity (24 channels of time division multiplex-phase shift
keying) at T-3 rates of 44.7 Mb/s each). Cross- polarization
will be used. Reliability objectives are uninterrupted '~
service for 99.9 percent of the time. Satellite station
-keeping goals are 0.1 degree in both longitudé and latltude
Seven earth stations are’ planned with 30 meter dlameter.
‘antennas (steerable). The 3 dB beamwidths are 0.18 degrees
at 4 GHz and 0. 16 degrees at 6 GHz. The planned locatlons
ares . »

.

New, York (Hawley, Pa.) . K antennas (AT&T)
Atlanta (Woodbury, Ga.) antennas :
Chicago (Hanover, -Il1l.) - ) antennas

San Francisco.(Three Peaﬁs)/eal.)~ antennas -




Los Angeles (Triunfo Pass, Cal.)
. Tampa (Homosa§sa, Fla.
Honolulu {Sunset, Hawaii)

.

v

The Los Anéeles, Taﬁpé,
will be built by GTE. . ,

and Honolulu area earth stations

. ——

3 antennas (GSAT) .
<2 antennas " '
1l gntenna

«

T ATET states in its application for its-doméstic satellite ™

-GSAT) incfuding fifteen antennas and

’L

I

3

i
ot

i

communication system, which it refers to

v -

a§;"the S

X;tem,"'

In 1976 the System will have assigned. to it the equivalent of

o

19,100 mastergroup miles of terrest:
tiguous states.... “

The present worth in 1976 of the e
the’years 1976 through 1982 is $25
from transponders used to ‘wonnect
land and for Alaskan intrastate services

Thus; the 1976 present’wd;'

period 1976 through 1982 is '$230 million.
j will constitute an economic benefit in the

telecommunications services. :

The cost-to COMSAT for the four satellites,
und associated -launch costs is estimated to
rate to AT&T of $1.3

This is recoverable"thxough a lease
million per satellite per month.

-

The installed cost of the sewen eatth

of the Systeﬁ's ann%al éharges

rial, facilities, in the con-

'
-

. " ‘l' .
quivalent terrestrial costs for .)
8 million, exclusive of revenue
the offshore

points to the Main-

D
. N Ly

~
for the
Clearly then, the System
provisidn of AT&T's,

launch vehicles,
be $182.9 million.

stations (4 AT&T, 3
gssociated electronics,

land, buildings, supgert equipment and'connecting.faciliqie

is expected to .be $76.7 million

4

‘Satellite Business Systems.

-~

é - .
While initial oée
the Satellite Business S
the 12/14 GHz heading.

—

ot

s ]

10.95-11,.2 anad 11. 45-11.7/14. 0-14j 5 GHz

rations are planned for the 4
ystems (SBS) will be discussed under

[y

S o ) Ve . LT A SN
" ¢-Atipresent, no operaticns appear to exist in the 10.95-11.2 )
. ?LGHZ and 11.45~11.7 GHz downlink bands for international

- .. -t / ;l. ' -/\'

.

/6 GHz band,

N

~




telecommunications. The INTELSAT V. satellite series and the,
.European Orbiting Test Satellite are in the planning stage
and will operate in- these bands.

”

LY

'11.7-12.—2/14.-0-14.5 GHz L v

There isLno power f£<x density limitation in this band,’ so f}&;w,
that high power satellite signails may be received with small T
(2-3 meter) roof-top antennas at the customer s site. Direct o
point-to-point satellites for electronic mail, packet- | . 4
switched data, facsimile, educational, health, angd social . -
gervices can benefit from the: absence of shared terrestrial
services in the 12/14 GHz band. These appllcatlons are
under consideration but the technical and developmental
risks of a 12/14 GHz small earth station venture are not
minor. . N

a >

. |Communicagzo;; TechnolongSatellite* . . . s
. The flrst satellite to operate in the 12/14 GHz band is,the
.Communications Technology Satellite (CTS), a jOlnt project
Qf NASA-and the Canadian Department of Communications. Its
60 dBW egquivalent rsotroplc radiated power (200 watt or 23 - 9
dBW transponder) will be the highest power transmitted so
far from space, and will allow -the use of 1 meter-rece1v1ng
antennash‘~T@e experlmental satellite, with two antenna
beams, is in Qrbit. There are 22 earth stations with
antennas rangihg in size from 9.1 to-0.9 meters. The 0.9 (
meter antenna is used for voice reception and transm1551on,
with larger antennas for télevision. - . o

- ’ - 4 R : ]

The objectlve of the CTS project is to .advance the state of
the art _in spacecraft and related ground-based teqhnologles .
relevant to future communications and other satellite appli- .
"cation systems. The pr1nc1§ 1 technological objectives of
the project are to conduct eéxperiments with 12 GHz terminals
and. to test (a) a super-efficiency power tube having greater
than 50 percent efflclency at a mis mum output power of 200 .
watts and operating at approximat 12 GHz; (b) unfurlable
solar power arrays of over 1.0 kW jinitial capability; (c)
liquid metal slip rings; (d) an electrical Réopu151on system '
for spacecraft station-keeping; and (e) an accurate dtabiliz-
ation system for spacecraft with flexible, appendages.

LI
.

.
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“t. One-half of the available transponder time will B available,

to U. S, experimenters. 'NASA has been delegated as-the U. -

¥ agent for the Canadian Department of Communications, .
'which operates the CTS satellite; and NASA will select U. ,8..
experimenters for-p@:ticipapion. Fifteen American experi- e
mentérs involving apfroximately 160 earth stationg (131 A
receiveloﬁly, 29 . transmit/receive) have been approved- by
¢ ‘NASA tb| dccess CTS. Public Service Satellite Consortium’ has

L 53 station applications. A total of 104 earth stations will

be "licensed to entities of the priyate sector and 56 will be-

, authorized by OTP and operated by one of several Federal
Government agencies. Deployment of these'éa;th stations is -
to take place over the -next 12 months (Qrder 76-74, 58 FCC

{

.
-

2& 345 (1976)). . . C .
vt N ,on ;0 ! Lo o . .
3 ;‘Westipghpuae Communications Services, Inc. has applied for
. . huﬁhdrﬁty to" construct and operate an experimental earth . /
—s station near Baltimore, Maryland, and Lima, Ohio. It will |

©. - consist’of a dual-linearly polarized 4.6 meter antenna - - '
< .+ (steerable), a 500-watt FM transmitter operating in the 14 .
. ,GHz range, and a receiver in the 11.'9: GHz range or 12.1 GHz . |
‘ range}' - S . ~ s ‘
- * COMSAT filed an application té construct and operater earth
. statiohs near C;arksburg,.Mar?iand, and elsewhere. : It would
. = .consist of a 4.6 meter .antenna with dual-linearly polarized
feed, a 20~watt‘frequency-modulated-transmitter, and a-“ 24-
foot modified boat trailer on which the anterma, transmitter,
.. and receiver are mounted. Subsequently, TOMSAT also applied
C far authority. to construct and operate a transportable )
" *. experimental earth station at various other unspecified -
// locations throughout' the continental United States -and .
'", Alaska. " This' proposed eayth station will consist of.a 1.22
.+ mete¥? parabolic antenna mounted on A commercial tripod and
' aééog}ated 20-watt FM transmitter and receivers.'

~ - NASA filed four separate applications. with'OTP for authority .
) to construct and operate experimental earth stations at
* various locations throughout the United States.- - . '

/ . -

L4 . Y.e - 3
8 . v - R > . \
(1) Goddard Space Flight Center -- using a 4.6 meter
.antenna and a 3 meter antenna with associated . .

transmitters and redeivers. - . )
(2) Rosman,Trhcking Station in North Carolina --
. using- a 4.6 metér antenna and & 1.6 kW frequency
» * -Moduldted transmitter in the same 14 GHz range. /.

[y

» - \




‘a 250-watt FM transmltter ’

“longitude
million. Each'satellite will have 8 transponders (61 MHz

. '5//(3) Lewis Reseerch Center in Ohio -- using a.4.9 meter
antenna ,and a 1. 6 kW FM transmltter and assoc1ated

, rece1vers. )
(4)\.Ames Laboratories in California -- using a 3 metex
. parabolic antenna and a 1.6 kW FM transmitter.
Another NASA applicatién to OTP concerns earth stations at
various unspecified locatiofis throughout the United Stites
and Canada, using a standard horn antenna of 17 dB gain and

R ” . .

T~ A : /

~ . . v L
. 1
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" ~Satellite Business Systems
‘ 1] \ * ' -

Satellite Business Systems (8BS) -- a partnershlp sponsored

by COMSAT General Corp., IBM, and the Aetna Casualty -and’ '

Surety Company == proposes to .provide*wideband, .sw1tched,

all digital transmission services {voice, data, and image). .
usSing the 12/14 GHz bands with 5 and 7 meter antennas. - The
intention is' to locate the earth. station at the customer's

site. The available high power satellite technology (200
watt transponders) of CTS is not planned for.the SBsﬁgatel-

_lite. They plan to use .10-20 watt tybes.

LS

.The SBS system is intended. to serve organizations requiring
_large communication networks with heavy and dynamlc loads
ising Time Division Multiple Access (TDMA) demand assrgned
.techniques, without 1nterconnectlon to the terrestrial

cqommon carrier network: SBS has asked the FCC to authorize
Phase I operations on leased transponde in the 4/6 GHz

- bands to help develop tethnology. Sevén 4/6 GHz earth

stations are planned, with the first two/ﬁt Poughkeep51e,
New York, and Los Gatos, California.

»

SBS plans{éwo satellites in orbit (116 and 122 degrees West
with a.,ground spare, estimated to cost $119

spacing with 54 MHZ.or 88.5 percent usedble bandwidth), each

.with ‘20 watts power output. Satellite orbital station

keeping in longitude and latitude is estimated as #0. 05mz
degrees. Delta 3914 launch vehicles, would be used. Tofal.
estimated system costs are $250.6 million to August 1979

* when commerclal operatlons are expected to begin. More

recently, SBS ha furnlshed the FCC with estimates of $235.5
.million costs from January'1971 to the start of. commercial |
operations, and total estimated costs to the end_of 1986 of

- .
. D -
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. $406.9 million. $BS has alsd stated that market demand is
estimated to require abgut 190,000 voice circuits and 7,500

earth stations by 1985 in the United States. SBS plans &
growth of their system from 78 in 1979 to 375 in 1983. - .

orbi tal spacing between SBS and the CTS sateIlites is recom-
mended as' 6 degrees, with spacings of 3 degrees posgible’
between SBS satellites. The CTS de®ign life of ,2 years is
expected to expire, before 1979 operations. The system . .
capacity objectives are 328 Mb/s per satellite (41 Mb/s per

"transponder).. Link availability objectives are 99.5 € -
percent -- planned for a bit error rate of 1x¥0-4, or 1x10-

.if*the higher performance option with.forward error control
is selected by the customer. The SBS earth stations?

. planned for unatterided operation, would have a minimum of 16
voice-grade access ports or one high spged (56 Kb/s or- G
greatef) data,port. Vdriable TDMA "time K slots" will Be:

. assigned at each-earth station. _The 5 meter antennas will
be used in SBS région 1. . (The ,satellite. coverage area is.
approximately bounded by New York to Jacksonville, Flprida,

. to Little Rock, Arkansas, to Kansas City, Missouri, to '
Chigcago, Illinois, to Detroit, Michigan, to, New York.)

-

. i . v ...
' The. 7 meter antennas will be in’ SBS.region 2 (most of the
remainder of the contiguous United States). Estimated costs .
of.-one typical unattended earth station were $474,000. o
‘Total system ground Segment costs.for 37 earth stations weére
estimated as $24.7 million "($668,000 average). Customers <
will have to make some modificdation to existing data commun-.
ication terminals because of the SBS system characterisfics
" and ‘the round trip delays due to propagdtion time..

.
-
’ .

.
A 3
' o !

OTHER 12/14 GHz SATELLITE EARTH STATIONS -

v
[}

Inasmuch’ as the ATS-6, the first broadcast satellite for '
small ‘antennas, gives excellent TV reception with 3 'meter .
‘- antennas af 2.5 GHz; many of these terminals are being-
modified for use with CTS with a special- 12 GHz to 2.5 GHz
frequency- converter. CTS will use antennas as previously
noted. The Japan Broadcast Company has developed an inéx-~ «
pensive conversion kit ($350) to enable individual TV set .°
' owners to receive &irectly from the Japanesé Broadcasting
SateIlite. (planned fog about 1978 Taunch). West Germany is
developing a 700 watt .satellite transmitter for 1% GHz,

o » Which could broadcast to»l:metef antennas.

4
.




19/28 GHz

AT&T is investigating the 19/28 GHz' band, and this step ,
includes transmitter beacons on ‘the 4/6 GHz COMSTAR satel- °

“lite., ,The beacon will permlt more exact measurements of
. fxequency dispersion, rain, and propagation statistics

throughout the United States. AT&T and Bell Laboratory
management are seeking pafticipation of ‘others in these
measurements since they will  not operate more than a dozen |
test sites. Test data would be exchanged' among all partigi-".
pants. AT&T pléns to use high powered, narrow antenna beam
satellites at 19/28 GHz, with large earth stations to achieve
99.99 percent reliablllty and high channel capacity.

Japan is having a domestic communicatiohs sSatellite bullt'
(in the United States) which is expected to be launched neara
the end of 1977. 1In addition to operations in the 4/6 GHz
band, iti%‘il have 19/28 GHz band transponders to cover the
1N ‘aids ‘of Japan.

M X a'. -
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MILITARY_SATELLITES

-
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~

¢ ) N .
The satellites developed’fdr DOD applicatidéns have require-
ments for operation in different frequency bands and for
secure communications with high survivability in ‘hostile
environments. The Defense Satellite Communications System
{DSCS) 1is the main program with DSCS-III under development.
FLTSATCOM is another system to provide communications ‘for
ships and aircraft, with AFSATCOM to provide subsequent <
communications‘with_aircraft. The DOD satellite programs ?
are working with .advanced technoldgy which will eventually
lmpact in the commercial satellite :communication equlpments. ) '
These include a m t1beam, low sidelobe, elegtronlcally
steerable antenna w th\mu1t1ple feed horns and an RF lens..

' o . °

TRENDS B . . , -

hd —y
- ) s

In any asSessment of the present status of 'systems and
technology; it"is important to identify trends in the
performance-.and costs of systems and their ‘component parts.

_Such assessmentsvexist'and were avalLable, but the scope of

this effort d1d not-*permit 1nclus1on of useful.summarles

'here. - ) Coee ; .
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OTHER
; P

. \ i
It has been reported that the 'State of Alaska has purchased
*  single channel per carrier FM small earth stations (on the
order of 140) at a cost near $37,000 each in quantities of
100. This figure does not include-installation. A 4.57

meter Andrew Corp. antenna was used with California Micro- °

wave and Hughes Aircraft terminal equipment. P
< . @,
The Satellite Working Group -- a user consortium which

includes the Corporation for Public Broadcasting, "the Public
Broadcasting Service (PBS); and National Public Radio --
recently announced plans to use the Western Union WESTAR
satellite for distribution of PBS television programming.

\ Collins Radlc Group was selected %o provide 165 receive-only
earth stations at a total capital cost of '$38.4 million -
which includes a master origination terminal, ($5 million),

five regional two-way terminals for regional origination

($1.25 million), and an.estimated termination payment to

ATsT, which provides the current terrestrial distribution

(§1.1 million). Costs for the receive-only earth .stations'

average $188,000. ) . : : .

* ¢ . 'L P )
- .. Within the Unitéd States, for CATV application as an ex-
. .ample, video /earth terminals are off-the-shelf for the 4/6
'GHz band: Scientific-Atlanta and the Andrew Corp. have 10
nMeter video receive-dnly terminals for about $65,000, although

. the installed cost may be as high as $100,000. Smaller

earth terminals with 4.8 mefer antennas cost around_$30,000
for the equipment. Small earth terminals are als wajilable
‘from.other U. S. manufacturers, such as Aeronutronic-~Ford -

and California Microwave. o .

-»
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Tel nunications Capabality
Logal Broadcast TV
Hagerstown, Md

¢
Indiana Unwersity .

[

University of Florida - GENESYS

Ft Hood — Centrat Texas Coliege

Al .
Brinsh Qpen Unwversity .
New Telenhone Features
— T iUPe T eatures
Univernty of Wisconun

Man Machine Interaction
_— e
Keesler AFB . '

Ft Monmouth, N J

Qhio State University
'y

.

USMA, West Posny

Univ of {lhnois = PLATO [

Datmauth College ) .

L

Stanford Unnersity

TICCIT, ) VITRE Corp under
NSE Soonsonsp ¢ - :
Ft Benming and F{ Canson
indwidua! Laarning.Centers

’ Table 1 ,
EDUCATION "AND TRAINING ‘

Use

offers a series of speciahized courses i the

sciences not Otherwise avaitatile due to a latk

of staft

presents credit courses for graduate and under-

gradudte students as well as continuing
professional education courses

keeps pi Is abreast of tech ", al
dvances and retrains industrial employees
for industry production changes

broadcast of sociology and business courses
from Central Texas College -

offers university level courses 10 adults who
couldn’t otherwise attend a university
"

educational programs peesented as live or
taged lectures lollgwed by questions,
conferencing'possible

basic electronics training course

Army basic clectronics course
P

teach economics and English to 10dividual

. students N

R A
43315t 10 teaching courses such as engineering,

management economics and mam

drill and practice and uudem directed -
IDQuIFY Program on courses from ele-
mentary 10 post graduate Imcls.

provide at rcmote o

“with problem solving capab.lities

computar assisted iNitruczion from ele
mentary 10 university levels

“courses in treshman and remedial math

and English

sel.paced individual instruction’in most
aeas

-~ -~

.

Source for Tables 1 through 6:

The Mitre Corporatlon, "System Definjtion for
II1 - Appendlces (Fort Huachuca, Arizodna, U. S Army Communications Commiand, July 1974)

’

~

System,

ccrv -

cCTVv

CCTV wuth talkGack capability

post aTV interconnected 1o CTC studio
'

bloadw,t televition to farge adult populaton

i
.

teleghone network hinking hospitais, campus
and@ourthouses

Lyncotn Training System; interactive
computer, audio microlilm display

tlusiered minicomputers with 128 interactive
display terminals \

IBM computet and remote terminals

ancywcn H635 time share termunals,
ulepumm and CRT, CCTV

plwna pahel m(grutm termmnals and
¢omputer e >

. -
v

computertima shanng, special software
Wnguage catled BASL

medium-size coinputer, CRT and type.
writer kcyboud

intecactive color television and CAI
couridware

shdes, video cassettes and oxher matenial «

‘

. .

. # Findings !
1
. 2
Student performance improved with use of televisian, prognm began:
in 1956 and has expanded 10 other disciphnes.

’

System operational since 1967, has openced up new channels of com.
munication 1o Other universities and between coliege sdministrators, *
a8
.

. .y -
Program operational over exght years and has awarded over 200
advanced degrecs, Industry uses program to foster professiona}
competence and femain comipetitive. N

S;udcnwun get credit for courses taken at home .

) LN

Pilot program currently under study -

N s T
. ' ’
Syuem began modestiy but has expanded 1o include many diferent
“credit courses and professionat courses
- - . e
¥ M

Basic electronics training time seduced 37%

-

SHYOMLIN SNOTLVIINNWWOD ONVEAYOME NO STTdvl

Inspial trial demqmuaxed teduclion 10 training time by 20% Ptoto
typoévalunhon ol new system scheduled for 1975

~

Seit paced I student initiated mmucuon ucellent campus
acceptance -

Qnigoing since 1962, cadet cduqnon 10 problem solving 4nd g
processing applications ) cd
- . -
Program has value 32 an educational 100, but cost per dtudent
terming! hour is mghu \mn conveational methods Use of plasmg
pinet aims at reducing cosfs e ‘ ~

wun an casy 10 learn language, uudcnu from muny disc. plines can
uwcomputer slower students can also procductively use corrsu(cr
CAl sa great a1 in Guality controt, repetative work and in l?\dlvtdull "
!eammg situations . - ¥
»To undergo evatuation at junior colleges In Az and Va
. . . -

Exparitiing 10 other Atmy tro0p posts

- - ) .

, ; 4

P “
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- i ’ N A
[ o u R N ® M
o S HEALTH CARE - - R /
) . ’ ' - . . . R - . . 3
3 Telecoth Capability . ‘4 Use System . * Findings . - /
< wt - " . ° . v v N
Local Broadeast Y -~ . 4 . . ,
. N — - . .
* Cabt Medicat TV Network T Iransmit medical programming over educ, TV educational TV broadcast . Program folded dus to acministrative, cost and scheduling dufficulties) N
Ls Hospital TV Network edycatonal programming for medical | statewide microwave and locat CATV . Ongoing since 1867, program has tpread mlo many ditferent medica - R
.o -~ 7 professions of South Central 8¢t institutions Lt . ..
. Ga Regionat Medicat TV thwor‘t’ Iive programming vacious medical v 2channel ITFS (lnmumonal TV Fixed = Limited 0 Iine of sight coverage, but rcmrvely small costs due to R e
. . institutions 1n the metco  Atlanta areas Service) System use of ITFS network » N
N3 Network for Continuing Medical video transmission of biweekly medica! €ast coast microwave chamngls connested Pastlive physician acceptance; more ll’un 1,000 coctors receve . -
" Education {New York) o journal . . with CATY systems s program;un its third year, ! P .
! Siem Hospitat (Satem, Mass.) 1TV for p L espectally | CCTV | L, - . r-?gh patient acceptance for interesting programming ’ v b
- S " bed-ndden patients . g /
~ - ’ .
. Nebrdska Psychuatric Institute at oﬂ,ll education and psychiatric consultation 2«wby ccrv ) Ongoing since 1964, program has served as a model for many sub- . K
. Omaha and Norfolk Si3te Mental . ! - sequent efforts. Achicved greatet capabilitics and statf morale | *
B . Hosputal - ’ . e <
- R 4 v ~ N
Alaskan Sateilite Network transfer madical info, seven days a week voice link through NASA ATS-! satellite A Project began in August, J971 and 15 1n operation ¢ .. N \ .
o . .. I} . ) R N » .
. ! New Telephone Features L. . v - . ) s vl - - . v ) g
- - . . . \ . 3
- Ls Hospital TV Network V educational programming for medical wnpe ent on telephane cadle sy Ongoing unce 1867, prog allow better exchangd of information . ’ t
. . . professons + for broadband TV distribution betwt dicat prof 1 . . ro
o N . , . . . N \{ B . A1 v R . e i
? . - Man Machine interaction .7 N ' . * ) » [ ‘.
_— . - . . " LS |
N Visconsin Medical Center = , d 1 on medical suby tape hibrary accessed by talephons - 24-hour service avaiiable all ovcr the state. ' * . i
. « . for use B smergencies . ' ’ . < i .
- Unw of Wisconsin Medicat School source data sytomation of patient medicat . keyboard and CRT device Saves physician nrnt., Upgrades and sundudnzesmedvul hmovy‘ =, /
P ' histories v records” ’ / :
. ‘ Activated Patient {George seif-halp and preventive medican‘ for people interactve TV ~* ' Sustained student attendance md-alnd students pcrc:woc.coum s v F -
R Washington U} - . . - meaningtul. ! '
Army Medical Outpmem Symm - paramedic training and patient screening ° &‘ CRTs 10 mteractive computer Positive patient acceptance, more nlhcum treatment, paper based |
{AMOS) . .. L0 system being txpandod Army wide. . ’ *
Beth Israel Hospital, Boston, Miss, p'ahen! interviews for primary diagnoss interactive termenals and computer Compuw faited lo improve nlhcuency of dugnous \bon 1he level N -
- ’ #nd dispensation .- ‘of awelt trained heaith aide. Computer has been elumi ¢ .
) . . . ®
. ; » Oesk 10-Desk Paper . - . L
. N'Y C. Heath Services Admin, transfer of patient ds and medical tests f £ Lt Propotil would reduce ynit service costs by 10 to 30 percent.
. : ¢ between facililies ' , N L o= ) '
. . " ~ aT
* Boston City I'Lgxpnul link phytician in hospaal and nurse fephone and | le transi . Project reduces demand on hospital omtrqm‘cy room and offers
. - pracucoer at nufsing homie i diagr bihty - 24-hour, seveniday, on-call physician service, Difficulty in { :
. N o - measuring quality of medical care, - L e .
. . .
Multi-Media Teleconferencing , ‘ . <7 L . .
. . . .
N - Mats Gen Hosp. ~ Logan Apbort fediag and te! 1§? b . Yy s0uad and prclure over microwave Working system since 1968. Picture great help in Jugoosss. ’ B
. . ' s hospital and surport , - . L. s / .
Medinav (U,S. Na\gM ' interactrve ulemedocme for medically black and white TV, -lphmumuu; and Program sims et ml'vim'mmé dical costs, medical of e / , 4
‘ uolated units - quprua. store and forward tr ions and short 1ail of physcidns due 10 end of dratt. - M o - e
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Table 2 - j(c;oﬁcluded)
) S

Mt Sina Hospital, N Y, N Y,

NASA Telecare, Houston

U. of Alabama School of Dentistry

B

Mass. Gen, Hosp - Bedford V.A
Hosp |

Y
Vi « NH Medical Network

. - * . T
L3R TN .
Tel Capatatuty, Use | i 7 System
N 1]
N Y C, Health Services Ad ation lemed for neighborhood pediatric 272y CCTV facaimite .
centers and nearby hospital X l

telctonsultation between hospitals and
+ neighborhood chinics

full duplex communication between

,
2.way coaxral cables with TV terminals

- teiemetry of patient vital nighs =

emergency techmcian SCt Systems.tnc, Houston o
dental surgery traiming conducted. using interactive audiovideo transmission
momtors 7 ~

° Yy,
psychiatric diag by tel < [ "' 2way sound and picture with videotspe’

playdpck
medical conferencing on a variety of fields, . interactiva television by microwavs
»

spetch, therapy, psychiatnic consultation

. . N .
‘ )
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Fmdmg‘x .
Propasat would reduce unit service costs by 10 1o 30 percent,
- * . -
Nursos can now handie 60% of patient cases as opposed to 25-30%
betore thleconsultation capabitity

B:;cd on NASA technology, 28 rescue vehicles ae cqufbped‘wnn
units.

Economizes on instructor time, a number of procegures cn be
monitored concurrently, students instrucied without patiint
* " knowledge.

R 4 1 -« ’ .
System incraases sharing of grofessional opion. Video playback,

Confe‘un:u heid 4 times weekly: weil sttended.




.

ERI

Aruitoxt provided by Eic:

.

4

Tel Capability

Local Brosdeast TV
Rewark N.J, P
"~
Hartford, Conn

hmo«. Va.
. s

New Telephone Features

Louiwitle, Ky, Catl-a-Mart

Sacramento, Caldf |
Store-to-Door Inc. .

Coral Springs, Fia
Man-Machine interaction
S —cracion
Reston, Va3

-

Sacramento, Calit., s
'
N
Lousville, Ky %
Muits Medsa Te! encing

Center for Policy Research, NY.C,,

Project Minerva '

1 \ > - | '.
' Tablelg-:_ .
) - PERSONAL COMMUHICATIONS
LS 1, -
4, Vs s T xM‘*g,Symm
¢ SRS .

first-run movies oftered n hote! rooms
naprce "Go

first run movies and sports

~ ﬂ.
1ax filing astistance, electronic mail,
entertainment games, etc.

m-hom'c shopping via computer

in-horme shopping vis complier
. /

ait electric home with intercom and
outsige telephone links
I -

interactve game playing ahd tax filing
ssustance

-

n-home shopping viz computer
10 home shopping via computer”
electrontC town meeting & ..o
* »
. .
<y
4 - . N
. .
LRI N
3 14
~ .
.
‘%
>
- "

CCTV with cofnputer refistering bill: cooverter

10 unscramble signs! o T
begadcast TV:}omgergef«

.

computer with microwave hink, push-butten
. phones, viieo tepe recorder, 2wy
] s

computer.teltbhone network with third party

o

voice & video

conterencing with keypunch
nompmev‘-telephorlw network > -
. . !
telephone snd intercom switching mxflu .
« L4 " . )
r)
“puth-button phone ahd computer 1]

mm-meprlom network i F

Leah A

? ’ .

., .
Ve ~

e /
2way conferencing by telephone and
.1glevision -7

-

%

L P ° “
\ ' ,
* 5
v
. .
-
~ A} Ad *
e
) L. oo N
- Findings
High successtul system of p¥y TV 0n CCTV or CATV, system will be
‘expsnded 1o other hotels. oo

. ;
Poor congumer penetration; project closed sfter 7 years due to

fingncial iosses. Recent systdmt are more successful .
Technotogy 'e;mmdomomlmed. . —— .

t - -
Commercalty #sstul ongoing progesm, inftiat membership timited

to 300 tamilies: overcomes warchouse problems 0

System clpsed due to software hmitations and warehouse pvob‘f.éma
. ‘ 7 -
v

Kinchen and bedroom command post aliows \!lephoa’ snd intercom
communication throughout home snd 10 outside telephone lm‘%

. <8 °
Technology is ready.
Interaction with compyter file: other project metstrons cloted
systemdown, o e ~ .
’ ~
C ciotly ful ongoing prograbt,
- TN
.Gm.lr y partic:pati iﬂd‘ 1 .
¢ -~
. i .
; -
.t - - “r v
) -~ ,‘
9,

]

*,Source: 'MITRE Corp.
: 4




Tet s Capability

Local Brdadean TV
Ft. Hood & Ft. Polk
Colorado Speings, Colo,

Restdn, Va,
. . ;:hulogmlle, Vi ¢

-

Man-Maclune Interaction
Resjon, V3
? Chattanoogs, Tenn,
~ i
w - L ‘

Philadetphia, Pa. .

N N | Science Foundation —
Stockton, Calif.

. Jonathan/Chasks, Minn.
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Table 4

COMMUNTTY" SERVICES

) Use System . b
- % °
reqularly scheduled TV information program  Jocal CATV .

<

weekly TV magaziné to demonstrate com- tocal CATY, ! .

ty orga
weekly “consumer interest” show local CATYV . d
monthfy “consumer information™ show local CATVY . L

3 . -
interactive information requests on comhputtr, MICROWAVE CATV; push
community services and news  , button phone - .
.

mnteractive inlor‘m'mon requests on 12 remote rideo-keyboard terminals
community service agencies connected by telephone line to central .-
¢ agmpﬁxer . P
.
information and velmal o(ml remote keyboard terminals enter client

ot N
’ >
. Al
o R
o
Findings
/ ~
Empenonmldmwmwolmm -
Good n&gm respénm. / .
& 53

Positive consumer acceptance warrants continued programming.-

Encourages registration of er{;wm« compla!n(s gumbcd
continuation of program.

~, .
Pm;ca led to greater interest bv loe»l scvence commumv in‘the
hear term impact of tlectronics. -

System very helpful In streamtining operations of loeal human ser-
vice agencies; will etimi dupl d efforts and reduce sdminis.
tratve costs, °

Progtam operates on ysarly bodpet of $32,000. Model Cixv feels’, (

>

agency clients info; computersearches files and makes “the system is one'of the egumry s bm S .
S referrat . b -
& .
retneval of municipal ?qu . interactive televisi Aultimitlion dollar demoh ion system funded by NSF... !
information, schedules and programs resource vis 2way CATV . " - -
consumer expanences 1n education, home "~ 2wy interactive CATV ' Pilot program currently onder Rudy. o? . N
u.-cumy, ot poiting, éntertai N ' T, , N -
information retrieval and danwmmnt; ' . R ;§ . * '
cationy, . . ‘ . Y -
- - . "
- L r . - ;
’ o . T e .
- [4 . . ‘ . -
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¢ Telecommunications Capabihity Use
' Loul‘avoadcasx TV
Mt Vernon, N Y
. . town intersections
New Telsphone Features
Coral Sprirgs, Fla burgtar and ;ne ala‘lm
/

Desk to Desk Paper  ** ..
Costa Mesa, Cant’

(]

Man Machine interaction
———

Tutsa Police Dept L
criminal suspects
s

St. Lous Pqlice Dept.
P

o

Table.5 ' ' -

SAFETY & SECURITY,

round the clock surveillance of two down.

dictation of reports with full editing control
. - from 3 remote tocation °

computer search of microfilm files for -~

auomatic monitor and display of police
vehicie loation and status

et

+
Mbmoc. Ga # treand buvglu alarm sensors in 12
o mumc-pal buildings
- - .
K ! ] .
’
' . .
. . . N
b d
- N
> v ..
v\
"
.
L] »
" ‘. ~
‘% hd - .
S . T 4
.o .
A )

.y .

. LY od %
AR

e

. (]
. - (

.
N . !
. gystem

PO

remote controlflow light level, alt weather TV °
cameras, monitor at police station

° "

tejephone and \ntercom switching networks

P

dictaphohe word processing thought tanks
and automatic typewriters . ’

0 - *
computer controlled microfiim storage and
viewing system

mimcomputer and visualdisplay in central

. -
: .-
- - L 7
.
' .
L
v .
. -
.
- ~ .
N —
!
. ‘i <
. J e
H
» ! ¢ -
A} . Ll
. . o
N S .
* - .
Findings
» L)

Operational since 1970, system has Tod lo 3 Jower crime raté'and
Sugher arrest rate in neighborhodd ‘

Family has ab:mv to 3ccess emergency heip through special swnch

ng lrom phéne qQr intercom mmmal .
R4 Py . A N ' d P .
‘System ful costwise, by the officers, sitows A
security for Individual officer reparts. - -
4

M .

-

Succmlullv operated; provides a more l"ncum and ucuu pro- -

cedure*for checking ¢riminal recards, =
Reduces elapsed time from feceipt ol calt hv help to the arrival of

dispateh, inertial navigation equip and
" radio transmitters 1n the vehicles .
H

‘
tummm‘rs and sensofs in each building,
«computer 10 decode alarm signals; software

< ’
‘. *
. o
.V 3 .
- .
. .
. .
.
)
- .
R .
* ™ 4 L
“ Al
-~ < ¢
-, - -
_,-\‘P

“ » -
Some t'tdlmcal problems, systémeshquid be opcum_mﬁ’ early thiy
year, :

; ey
) *‘L~ "
' Source: MITRE Corp.

p an at the scene. B « I

»
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. ‘ ADMINISTRATIV

'J\
;I’zlcc/onmw\.cahons Cupabiiity N Use

Locai Broadeast TV

N

World'Trade Center n ImarBlanmnq stage, tenants will view film
. . & vtdeonptd matenial stored in Information
. . Center
. ¢ i
Nev: Telephcne Features ' > N

automatic rerouting, add-on conléencc,

- abbrevisted diating .

direct access to on post data processors

Switchtess Telephone

Desk 10 Desk Faper
US. Army = ATCAP

' N -.q‘iﬁ\; ' and local Autodsn termunal
oy, y
Graphnet N f Elect Mail Sy

Man Machine interaction

Minnesota State Legistature text editing for dratungbills

prepare techni ‘rede. blications and
specification reports -

Redstone Arsenat —— prepare procurement documents ¢
One /) ;

U.S. Deot. of tntefior, Burcay
of Reclamation

° .
process and store all welfare applcations,

)
Los Angeles County
. . payments and case histones (n the county

-

$ . \

- Hult-Media Teleconforencing '

eondughng expenimental and analytical
studies of persm-m-peuon telecom.
mudications ’

Communications,Study Group,
Unrversity College, London
"c - -

Goldmark Commumcmom, iinks separated bank facilities for
*

~ . conferencing .

. “organize and improve the collectve wark

of expetls psing mestage entry, storsge.  °
and ret i~ B

Institute for the Future
‘

voe s

. Picturephone, ATET . lacuc f;uu‘:mﬁfevmwg-*o"m

ﬂora hotpitals

‘Table 6 .

System

“mults par cable, 12-button tone generator
for program setectidn, audwvideo monitor,
tacumile printer

am——

,',NWMYJ tiplex on wideband

24way cable o

vanicty of user data terminals connected to
ge center $ processor

store and foeward Tacuimile

-] ) .
. 2
interactve CRT*s and 18M 370 computer
1BM word pr g center, 1BA Mag

- Findings

Allows both viewer prevacy or conferencing it desired; tenants have
ability to prepare thew own videotapes.

.

"

. Recently developed by Colting Radio; no real nformation vﬂ n

operational situations. ran,
w . . N

3
_azmg implemented at 3 Army posts in hm phase, eventual Army-
wide nmplzr'htmanon to achieve reduced personnel in,Autodin
message centers.
Implementation awaRting approval by FCC
— A

.
. N

- N
Signiffant reduction of search and bili draft w’@uwt\d uxge.

Red,

Reduced printing costs by 40% etiminated ome typing and steno

Tape Setectric Typewriter & Composer

teletypewriter terminals a?d central computer-

Pr

help. .
Would reduce cost and tyme to prepare specification and purchase

Automated Enginecring D Prep:
Svstem -

150 remote video keyboard termnals in welfare

offices and hospitals, lessed telephone lmp,
disc storage and central computer .

- .
mum- aceted standard wephone fast
hcmmle and tetevision

1
- .
2 COgImuNIcation terminals, specially.
connected microphone, leased hites
fromN.E. Telephone Co.
sgeaial computer program accessad from
remote terminals over ARPA network

R )

" switched broadband network sdded to

‘ telephone system ¢ -
=

- hy

d 2 purchise document cost estimated at $27 as oppased
to $500 today

Program being nmplemznlcd attempts to improve overall etficiency
of county welfare system,

Person-to-person tefeconferencing can be cost effectrve, Dut sigruficant
human factors problems remain

Piot program saves travel time and expense,

~ .
show (t to be 3 useful tosl,

US. Geglog Survey &

Only 500 instaltations: system and marketing approach under review
by Bell System

' v

>
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. e . SUMMARY. OF yvf.«.\- FORECASTS y z ’ -
. 3 ‘ :
. e ) v of ' Value of Service [
. . - - o Durat:on Service N : Average Value Afser 5 Years, 3 5
. of Single Avg. L0. Hoce Sub- - \ Penetras | Median of Servica, $/Averace U5, §
' S - . \ Average' $ Valiue ~transe Ceanect of Transe  scriber  Most ka'G‘.y Year tion of Transa.t  §$/Suhscribing Honr eholdro. ]
: . of Cre Conversation ans Tire act.ors/ Expected of irtradu~ All U.Se Time Houserold/Mo, (A% “enetraiion v .
- Service ow K 1.6 ! {\) 0. /ilont tc Pay Earlv  “iddle Houcebolds (=1 Mogtian £y Rates Lhowr) = . ’
El D - hd < . b
. . .X. Cashless socicty transactions $0.10 3$0.16 $ 040 0.7% 200 40 ° 25y 1978 3980 1990 208 0.39 ¢ 6.4 5 12.5> $ 1.00 E' .
N * e K -0
v 2, Dedfcated newspaper i c.l10 o0.20 0,50 10. 00 9¢ s 30 75 1980 1983  a@99¢C 10 S.00 6.0 15.00 0.54 i i
) 3. Corputerraied@¢rool instruction 0.50 1.50 3.50 3;).09 20 0 . %0 1975 1982 1987 10 19'.00 40.0  100.00 3.75 S
. ~ - . =
4. Shopping tranzactions N ~ Z .
(store catalogs} o 6.20 0.50 1.00 6.00 @ 19 25 1977 1985 1990 10 2.50 3.0, s o3 0.38 ; : ,
- 5. Person-to-person (pa1d work at hope) .50 1.50 5.00 ° 20.00 50 60 5 1980 1935 1930 5 6.50 %.0  250.00 3.20 -
- -2 z
6. Plays and movies frea Yideo library c.60 2.00 5.00 90.00 100 10 &0 1975 1930 1988 10 90.00 20.0 50.00 2,00 4 - -
& -~
7. Computor titor ' 1.0¢  2.00 5.00  30.00 20 1o, 89 1975 1980 1990 s 6.00 20.0  53.¢0 © 1.50 . oz ‘ . -
. ) 8. Message recording . 0.20 0.3 1.00 3.00 75 7 S0 1975 1980 1985 10 2.50 2.5 6.25 0.20 =
3 - .
. 9. Secretarial as3istance 0.35 1.00 3.00 - 10 00 60 10 100 1975 1980 1985 ~ S 6.00 10.¢ 25.00 0.2% .
. 10. Mousehold mail and messages 0.1¢  0.20 0.50 2.00, 90 5 75 ‘1930 1985 1530 10 1.0 s.0 12:00 0.60 4
L. Mass ma1l and direct advertising . bl ™ b e o
? aal . 0.0  0.17 0.50 3.00% 90 25 o 1980 1996 1995 10 2.58 4.0 15.00 0.50 o .
‘W " 12, Asvering «ervices 0.10 0.20  0.50 2,00 80 20 100 1975 1980 Yvas 10 1.60 5.0 115 0.30 | . ’
- A -
13. Grocery price list, information, and . ’
- ordering 0.20 0.35 0.50 5.00 80 15 50 1975 .196‘6 39890 1a. 4.2% 5.¢ 7.50 0.26
A &
' : 14. Access to company files 0.3 0.60 2.00 5.co 1] 10 1 " 19e0%. 1985 ‘990 2 3.5  15.0 50,00 0.30 ’
15. rue's and ticket reservation 0.20 0.35 0.75 5.00 50 s 40 1975 1980 - 1985 S 2.5%0 1.0 2.5%0 ~ 0.0% .
16. Past and forthcoming events 0.0 0.20 0.50 4.00 80 i0 50 1975 1982 1990 S 2.70 2.0 5.00 ‘e.11 . ¢
17. Correnpondence school ! » 1.00  2.00 5.00 40.97 8s 10 s “1978 1986 7199 s 30.00  20:0 50,00 0.75 -
. 18. Daily calendar and reminder of P . . \. :
appo1at ents 0.0 0.2 0.5 1.00 20 25 100 1980 1983 1985 H 0.95 4.0 10.00 0.20 *
19. Corputer-assisted meetings 1.00  2.00 5.00 30.00 40 s 40 | 1975 " 1980 19g5 ‘s 6.00 15.0 91.00 0.7% R
. ’ 20. Nevspaper. electronic, general 0.0 0.% 0.7% 10.00 95 30 75 1960 196% 1996 S + 9.00 15.0 22.50 0.75 - *
® 21, Aluit evening courses on television o.é)' 1.00 5.00 50.00 95 10 80 1975 ;1980 '1935 10 45,00 10.0 2%.00 0.88 *
2. Banhnq’ scrvices 0.10 0.25% 0.%0 2.0 §0 20 692 1975 1980 1988 10 0.85 4.0 - 10.00 ¢.38 > '
N 23, Legal- informatien 00 500 1500  10.00 {75 H Y00 ~ 1980 1985 1990 3 7.50 6.0  25.C0 0.25 ~ =~
- Y 24, spacial sales information 0.2 o0.% 1.00 400 % 10 80 1978 1982 1990 H 2.70 5.0 10.00 0.2% .
N h
25. Consumcrs' advisory service 0.2% 0.50 1.00 5.00 ‘x_? 10 100 197% 1980 1985 S 2.50. 27.5 10,00 0.40 . N
B ’ R - .
Y 26. weathe? bureau , 0.10 0.20 0.50 1.00. 90 20 100 197% 1920 1980 s 0.90 " ,2.0 $.00 0.12 ‘
. 27, Bus, trdin, and air scheduling 0.10 0.20 0.50 1.25 80 S 80 1978 1977 1780 s 1.00 °* o.?’ 1.¢0 0.06
B 28, Restaurapts . 0.10 0.20 0.%0 3.00 80 5 60 1975 1980 1985 5 2.50, 1.0 2.50 " 0.08 -
. N
29. Library access - 0.%0 1.90 2,00 10.00 90 H 100 1980 Y985 1990 s 9.00 5.0 10.00 0.2% - >
~ . . - . N
o 30. 1ndex, all services 0.10 0.20 0.50 3.00 o, ‘‘to so 1975 1960 <«198S s '3.50 3.0 . 5,00 0 10 2 2 2
. ‘ . . . - R e
‘ % . o, - 82012 '
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Table g

¢

Brirr DrscripTions, or PotExTIAL [lonk ENPORMATION StrRvICES
DN 1

2.

r e

.

Tl MASS MAIL AND DIPECT AOVERTISING MAIL.

o

CATHLESS=SOCIETY TRPAMSACTIONS. decording of ary finarcial Lransactm‘ls
»1th a hard copy output to buyer and scller. a peszantnt record and
updating of baiarce 1h corputer REDOTY. ,

;
ODEDICATED NEWSPAPER. A sct of pages with pz.nted and»q*aphlc information,
pos3ably including photographs: the organizat.on o! which has been prede-
teroined by The user to suit his ptﬂ!etences. . .

COMPUTRR-AIDED SCHOOL INSTRUCTION. at lhe vory sinidua. the computes
detcznlncs the dey's assignaent for cach puprl and. a: the end of the day,
z'-ceiv-:s the day’s progress report. At jts 208t conpies such a service.

< would usc 3 reai-tine, interactive video ¢Slor d’iqsla) with voice input
and output and an appropriate progran suited 20 cach pupil’s progress and
temporament.

~

4..  SHOPPING TRANSACTIONS (MQ.E CATALOGS) . Interactive programe, pcrhaps
* $Tdwo-a35T3¢E3, WRICH describe or show goods at réquest of the bayer.
#dvase him of the pricc, logation. delivery time, ctc.

5'. PER:CN-T’)—PERSON {PAID WORX A HOME). Switched video and facsimile
Service .ubs:nutlnq for nornal day's contacets of a mddﬂc class manhgerial
personrel wherc daily cofitacts are of mstly rout:ne vsat.xre. Yay aiso
apply to contacts with the public of the receptionis:, doctor, or his
assistant, . ]

v N .

6, PLAYS AND MOVICS FROM A Vi.DEO L1BRARY.

Color and goed sound are required.

Selsction af all plays and movids.

71 COMPUTER TUTOR. From {li'bury of self-help prograas available, a computer,
in an interactive mede, will coach the pupil Jtypically adu.t) in the

chosen subject. . .

8. s<AG€ R}:CQRDING. »Probably of currently available type. bu may include
videdt scmory la patient showing doctor the rash he has developed) .
9, SUCRFTARTAL ASSISTANCE. written or dictated lottess can bc typed by ‘3
- remotely situated secretary. N

10. HOUSEHOLD.MAIL AND MESSAGES. istters and nates transsitted dlrictly to
or from the house by means of hoae facsimile rachines. ... _ _ ___ _ .

highrr output, larger-sized. pages,
color cutjut nay be neceexary to utiract fhe attaention of t)w. recipient -~
otherwise s:mlar to 1tem 10, above.

12, ANSWERING SCRVICES Stored incoming messages or‘notes whon to call =<
Foi~ibly conpu.:-r logic recngnizing cmergoncy situatien and diverting
the call

. .

13. GROCER! PRICE LIST, INFORMATION, AND ORDERING. Grocery price list is
used as an example of upsto-theeninute, updatcd infornation about perish=-
able loodstuﬂs. videdb color daspley m.)y be necdcd v.o examine sclected
merchandise. Qrrlexing follows

’ >

14, ACCISS TC COMPANY FILES.  Information in filce is’code
updated filos -1r¢'avaxlabl¢ with crneesraferences 3ad.cat.ng the cods where
rore detdiled {nformgtion is stored. Synthesic aiso rmay Pe available. .

bl
P f

for security; rogqularly

L
5.

i8.

19.

20.

21,
.

22.

23,

24

¢

253 CONSUVERS' A

26.

%

Zi

FARES.AND TICKET peSE RVATION.  aAs providol) ow LTy awencies new but ™l
coa,,urehenswe and fgever.  Cheapest ratef, 1nfur-3: on reqand: M) we
vad, fferances Sotwsen carzic~s wuth'r ¢<?L o nexaice, menLs, (te may H
available.
.
PAST AND FOPTHCUKING EVINT™. Sventq, dates of cvents] and their braef
descnptson. short previcws of futyre fhcater plays; and recordings of
spast dvents.

. N €+,
connchoﬂamct SCIOOL: Taped or 1% high school, university, and vocetional
courses available on request with anfoptibn to either adult or graduate.
Course ogQ, TV, paper support om facsymile.

REMINDER ABAUT #FROINTVANTS.
‘regularly oceurr

CAILY CALENDAR
appointaents ai
reainder .

Prerecorded special
9 agpointments stored a8 A progratred-

[

COUPUTER=ASSISTED MFETIUNGS. Thc com'\!tcr Nrt‘cipa:cs a8 a partner an a -

sceting, answering qucs:w 13 of [fact, deriving gorrelations, and extrapolating '
‘ A .

trends. .

.

, NEWSPAPER,, ELECTRONIC, GEWLRAY. "Daiiy newspapor, posslb}y printed during
the night, avaslable in tine for breakfass. <pecial editions followt ng
dajor mevs breaks. 2 - \

¢
ADULT EVENING CIXIRSES ON .
TV == wider choice 0f subjects than at present.
[
BANKING SERVICES. Honel orders, transfers, advice.

LEGAL INFORMATION. D ectory of lawyers, computcryred legal counseling
9iving ptecodents, rylingsein similar cases, describing junsd(ctlon of
various courte and ngos of :uccogr!ul suits in 2 particular arca of

litigation. « . .

<r=.CIM SALLS INDUR TION, Any sales within the digtance spcclh'-d by the
us:-r and for 1tohs "pcclﬂrd by him will be "!la- hed”™ onto the home
dlsmay unit. . o
ISORY SERVICE. Equivalent of Consumer Reportss qiving best
buy., producys rated “acceprabler, ctc.
-

WEATHER RYREAU. Coustryewide, rf‘qlnnél forecasts or special forecasts

fishermen), hurricant and tornado warnings similar tosturrant

— -

Centrally avaslable informat:on with one

Following a query f8r a type ‘of restaurant (Japancse, for -
Anstance), rescrvations, mcnu, prices as shown. Displays of dishes, "
loration of tables, may be tncFided. .
LIBRARY ACCLSS, AMter an interactave “browsing™ with A “librarian computer™
and 3 quataeien for the cost of hard copy facsimile or a showsscan videco
transrixsion. a bodk or a magarzine is transnitted to the home.

INDE.". AlL SERVICFS SERVED 8y THE HOME TLPMINALD Includce pricas or
charges»0f the Above, or availasle coemunicatione acrvices.

.
Noninteractive, broadcnt mode, live courses on
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Of S 1D ¢

JHMHVIC IVIIN 4108 ~ 4 IKOIL tig

ey




= ""APPENDIX E

. ADDITIONAL TECHNICAI DETAILS ON THE -
STATUS OF FIBER OPTIC COWMUNICATIONS

l D OMESTIC SIAIus

@HE COMMON CARRIERS

-

s
Bell Laboratorles, in support of the largest U. S. telephone
network, has mounted the most 1nten51ve and sustained single
. aomestlc R&D program in fiber optic communication A(FOC)
‘development. The effort coveérs every aspect?of the tecéh-
nology and has undoubtedly spurred the rapid worldwide
acceleration 'in advanced R&D. An empirical measure of the'
réadiness of their systems technology for network appli-
cation is the announcement (Bell Labs, 1975; ectronics,
1976) of their first link tests under field" conditians, °
started in early 1976 (see table 1). The purpose of the
experimental system® is to- evaluate feaslblllty of FOC for ™
use between AT&T metropolitan switching offices. Cable will
be installed in existing ducts -and mangoles.

GTE Laboratories, -the R&D arm of the Nation's second largest
carrler,'ls -akso. heaglly committed to state of the art R&D,
targeted at potential FOC incorporation into their telephone
network, Plans have been announced (Electronlcs, 1976) for .
‘ah operatlonal field trial, probably.in late 1976. ' The ™
interoffice trunklng link (see table 1) will be employed bf
GTE Service Corporation for field environment evaluation of
FOC concepts and systems/;amponents, especially the optical
cable. . i ’

ITT, a major 1nternatlonal suppller to the carrleralndustryﬁ
has committed.a comprehen51ve effort to..FbC technology
development

~

Due to the lack of extensive JR&D facilities, the smaller
telephone companies as well as most of the private data’
.carriers are not expected to coptrjibute substautially to the
.advanced developmental stages of the technology; but they
‘should eventually represent an appreciable market for mature
‘commercial hardware.
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- Table 1. Representative

4

U. S. Experimental/Prototype Fiber

.
-

Optical Commun}can:g Systems
1 .

i ~

- .

.

FIRM/AGENCY

TRANSMISSION
RATE

PATH
LENGTH

DEVELOPMENTAL STATUS

DATE

ANNOUN .

SPECIAL FEATURBS, PROPOSED APPLICATIONS/SECOND -~ .
GENERATION UP-DATING

’

- 2 -

Bell Labs.

’ 1

<
a. 1.544 Mb/s
b. 34.7 Mb/s

. special

'Operatlonal field
expetiment (Atlanta,

See
GA)
features

Ps

1975+

‘

U

s

be.

g

Ruggedized,’ 100-fiber cable (600. m length; "*loop!
splicing of fibers will -provide multi-km lainks);
manhole and’ duct, installation; pluggable con-,
nectors; miniatuxized transmitter, receiver'
repeater mbdhile packaging. Goal: startin
early 1976, evaluation for-use between Bell
metropolitar switching offices.

LN

in

.

GTE Labs® Inc.
¢

. (repegter

laboratory test bed
System

200 m

at mid-.
point)

»

\

Full-duplex operatipn’ using a single graded-index .- .
-fiber in each directiion; multiplexing of Xelephoné,
picture telephang and.bit-error test-sigmals;

simulation of operatyng field system by interfacing
with existing ‘retWork terminal equipment. Modular . o
packaging includés connectoré compatible with all -, ¢

4

1.544
(T~1)

Mb/s

Operational field
experiment '

~

o

. | .

optical cofiponents. , o

TZe test will take place, using exi1sting links,

at an operating GTE facility, probably on the West
Coast. The system, which will use an electrqplc/
optical interface, is designéd to prove FOC con-
cepts and evaluate componefitry, .£specially SZZIes
in a field environment {inter-office trunking)

3

. -~ .

) .

USAECOM . .
Ft. Monmouth, NJ

'
N

- 3
2.304
(full

Mb/s .
dupleéx)

v( 

7 D 7
Exp. lab, feasibility
model

Y

Determination of feasibility of replacing CS-1123
dual coaxial cable ywith 6~fiber ruggedized cable
for Army long-haul data trunks. Goals: 2 Mb/s to
20 Mb/s, up to 8 km w/o0 repeaters, ? Mb/s up to

64 km with repeaters. Replacement'appears desir-
able from technical and cost standpoints ]

32 kb/s or

4 kHz ~voice
(4 channels,
full-duplex)

’

4

Exp. lab. feasibilaty
model

LN

¢

-

1975

Determination of feasibility of replacing.CX-4566
(26 wire-pair) cable with 6-fiber ruggedized cable.
«for Army local distribution nets. Goal:' Mixture
of 4 kHz voice-‘and 32 kb/s CVSD voiceé*up to: 300 m.
Replacement appears highly des;rable‘%ecﬁnically
and is cost effecgpive for paths over 75 m.

x| ) '

=, N "
Wright-Patterson AFB
Contractor:
Spectronics, Inc.

N "

10 channel -
15 Mb/s

Prototype multi-channel
poipt-to-point s¥ystem

.
*

Performance evaluation of FOG against other trans-
mission media under consideratipn for advanced
military systems. "Features use of connector-pack-~
aged sources and detegtors and both high-loss and
low-1lo6ss filerss Path length extendable with

low-loss fibers. Projected up~dating to 100-150Mb/s

220
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' Ny co N -
FIRM/AGENCY TRANSMISSION PATH DEVELOPMENTAL STATUS DATE SPECIAL FEI(’I‘URES, PROPOSED APPLICATIONS/SECOND
4 RATE LENGTH ] ANNOUN. _ GENERATION UP-DATING ° Y, ’

- - L - . r - ’ 4 f. — /
Wright-Patterson AFB [10 MHz 30 m Exp. avionics system 1975 4 7-Port star cpupler data bus integrated with Hughes'
Contractor: Hughes o bus f%%ght tested © , Fault-=Tolerant-Digital-Airborne-Datd System to
Research Laboratories * length . |~ . ‘ carry” flight- coptrol signals. Goal: evallation

R ' - - ” . . . . . ~ of FOC data bus for multiplexed sxgnals 1n fly-by-
. . wire flight° control system .
- g - s
] - » § v - ."f
NASA 40(1.5 Mb/s) 1.8 km Prototype.field tr1a1 1975 1 Uses 10-fiber armoured caRkle, directly - Buried
Kefinedy Space Ct«. Channels + . (incerbldg.) planned ' and/or duct-pulled; overall systemé design includes
w/contractors: mix of var. to be operational multiplexing on single fibers. Goalx evalugtion
eCorning Glasse ° .lanalog data, .| edrly 1976. of FOC as potent:al future replacement for NASA
. . Works voice, and . s s - (KSC) Ys 4000 km wideband cable system.
‘ eHarris, Inc. vided % " s N . . ’
®EMR," Telemetry . . R * N .
#Coherent, Assoc. L * - . ,

: o M - . ) . ~ : -
Naval Electronics e St Total Axrborne avionics » 1974 to | Replacement of 576 m of copper wire connecting
Laboratory Center ’ ; data systems 'evaluation present | A-79'aircraft cockpit with avionics bay and tac-

R . - . B bus g . . . tical computer with 68 m of optical cable; multai- -
cable - v i P plexing reduced number of‘signal channels from 118
s lepgth i to 13, total cable + connector weight-from 14.5 kg
J 68 m . to 1.2 kg, at lower cost. 3
: — - = , " :
K4 M -
Collins Radio 7~ 800 kb/s 0 5 km; Prototype interfacility (1975 Full-duplex (TDM-multiplexed) operation with.2
(Rockwell- ’ -4 (100, voxce 30 m . dxgxtal intercom system- optical cables replaoang 200 copper wire pairs;
Internat'l Cakper+s ¢ channéls) between . N design emphasis: low cost, reliability, flexib1ility
r< . regen. s . , for other digital applications: optical sources,
(- K .| repeater . detectors, cables built into commercial BNC
. . - 'stations | < ’ donnectors. ' Planned extensxon of interbldg. links
. . v ” . to 1 km and 44.7 Mb/s. ' .
. — - . —— 5
» -Harrig Elecy, s+ H80 MHz 300 m Laboratory experimenht 1975 FDM multiplexing (using.l low—loss bundle)  of « three
- Systems Div. ! e . 5 MHz video channels, three 4 MHz .digital channels
“ : and three 1 MHz audio channels. modlfled SMA .
) - 2 . connectors; compensation schémes undér consideration
s N 4 ~\g g . N to vercome’ LED nonllnearxty for 1mproved ifter-
: . v, i , ’ ulation performance.
c N ’ by (NS - ¢ I
Xerox . 150 Mb/s 569 m ngoratory_experxment 1975 Single fiber with new-type stxxpe gepmetry lase:/LED
- Palo Alto Res. Ctr. - \ . yxelds high coupling eff1C1ency, low pulse dis-
-~ . > . persion; planned up-dating; 1nterbu11d1ng link; ,
“ - v 360 m cable, 6 independent channels. C
- 'y ~ r -
JITT-EO Products 30 Mb/s 6.8 km ' Labo;atory experiment 1975 Graded index ITT flbgr, ITT “laser transmitter:
Dlvxslon X -, PIN detector, - -
. - R . T
28 . EENIN N - Q» . X < ¢ 9
. C \ . . .+ R2
H P . .

=Emc. - L

Aruitoxt provided by Eic: 4 . v




THE INDUSTRIAL SUPPLIERS - f
' MR T ~

r . " - . Optical Fibers and Cables - =

]

Corning Glass Works marketed the ‘first commerciall&-avail- 'i
able ruggedized cable.last year under the trademark CORGUIDE,: ~
In additidp to its domestic market, Corning has announced
internatioﬁal'qgreements with several wes€ European cable ,*#*
mqpufacturers,'involving'export of low-loss fibers. “ .

v . Coe s " e qT -
. The Electr0-Optics Division of ITT has developed severalﬁﬁg%{

line of general-purpose fiber cables (Electronics, 1996). 'E‘

General Cable Systems Corporation announced (in their 1974%#\
‘annual report) the equipping of their laboratory with new [

apparatus capable of producihg optical cable:in quantities
adequate for evaluation in future field tests. ‘ General '7
. Cable (private communication, telegram from G. H. Foot to A
- G. Hans6n, March-1976) is supplying- the fiber cable for th&"L

{/ upcoming GTE field test. '

.

‘Established volume-maﬁufacturgrs of medium- and high-loss
.- fibers (e.g., Galileo Electro-Optics Corporation and Valte
; * . Corporation, Electro Fiber Opt%Fs Division) are producing
‘ fibers and fiber bupdles with attenuation in thé 10 dB/km jor
less region. ‘New, small firms devoted exclusively to
production of low-1loss,” jacketed fibers are being formed: |
(e.g., Piber Communication, Inc., and.Fiber Optics Corp.)/.
Some of the optical fiber manufacturers, although not pe haps

deeply involved in systems technology, offer relatively |.
uncomplicated systems as .commercial items. Various manufac-

turers offer fiber—tegpiﬁation hardware ranging from simble -
end-ferrules to. sophi ticated multiple-access couplers./

J
!

‘l ) Devices
—
iy 1

. Intensive R&D continues in.the development of efficient,

B fast-response semicenductor optical sources (LED's and. ’
.injection lasers) and sources (PIN photodiodes and avalanche
Photodiodes) for FOC systems applications. The technological-

N : L. -
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. "
. - . §

status of prototype FOC systems attests to the current
success of this overall effort; and steady progress,is being
made in further optimization of such parametens as source/fiber
coupling efficiency, device’lifetimesf\étc.‘- } )
' ‘ : a S ‘
The R&D activities of some device manufacturers are not *
limited to the optoelectronii transducers but extend to
development of various stages of systems hardware ranging
from integral connector-packaging of ‘fibers and sources (or
detectors), transceiver modules providing compatible.optical/
electrical interfacing, to prototype systems. Some are
Planning ahead for the rapidly-growing need for test instru-
mentation. - -
‘Firms heavily committed. to the device field include: RCA;
Texas Instruments; Hewlett-Packard; Motordla; Laser Diode
Labs., "Inc.; Spectronics, Inc.;. ITT; and EG&G. Electrical _ggg
connector manufacturers who have announced devélopmental Y-+

N Ve * . . -
work in +OC connectors include ITT/Cannon; Deutsch; and - <
AMP, Inc. - - ‘ . )

. | - ) o~
. Systems L e A4

-~ a

. - . ° . .
-Systems R&D is evolving from.laboratory breadboard circuits' -

to experimental field trials in hostile environments and in
some commercial applications. Telephone network and.DOD/NASA™
oriented operational prototypes are in the forefront for
predictablé economic reasons: well-defined future -applica-
tions of sufficiént size as to promote ecdnomies of scale in
production. In comparison with DOD and telephone companies,
the commercial market and- the nonmilitary Government agency
markets.are not yét as clearly defined in terms of volume
potential for specific applications -- a deterrent to final-
ized.@lesign of sophisticated systems. There are also

obvio proprietary constraints inhibiting public disclosure

. of specifications of commercial systems prior to marketing.

Technology trapsfer from DOD- and NASA-sponsored work will
undoubtedly _z the appreciable level of privatély- LS,
R&D now under way in the private sector. ¢

One of the most extensive .corporate R&D systems efforts is
being conducted by ITT in their Elettro-Optical Prpducts
Division." Partially DOD-sponsored, the-effort is heavily
systems and component oriented, using ITT components such as
lasers, connectors, fibers, and cables,. as. well as commer-
cially-available)components where applicable. They have

-
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recently acqulred a mllltary contract 'deliyer a 2 km .
system and have announced a product 1‘ e of. lasérs, fibers,.-
cables, and connectors. . .

Collins" Radio (Rockwellginternatlonal Corp. ) has*publlshed

details jof an experlmental system (see table 1) and has
announggd present in-house’ efforts including a 0.5 km P

interfa€ility lipk, an 1ntercomputer feasibility link, a’'100

- MHz (approximately) laser receiver, ‘and a dlgltal recelver
,for a telemetry ‘systefis. i, | . s
Hewlett~Packard has developed a prototype 10 Mb/s .transmit- -
receive module, which they estimate will cost approx;mately .
$50 in broductlon quantities. The TTL—compatlble module is
&e51gned for systems operation up to‘600 m or, at a lowered
capacity of 2 Mb/s, up to 1 km. Hewlett-Packard is. now
working on a second generation system designed for 30 Mb/s
over a 600 m path. Hewlett-Packard's projections aPe for .
off-the-shelf systems sales by the end of 1977. Their imme-
diate goal is for shiort-haul,. low-cost, hlgh-perfofﬁance
medical applications (e.§., connecting some 15 medical
instrumehts) .. » Other percelved applications for such anf
.optical data bus includé distributed instrumentatio stems,
1nterconnect1ng computer remdte termlnals, multiple remote.
sensors, central proce551ng units, programmable - calculators,
storage systems, and various multiplex signals. - They have ’
also examined building interconnect systems with capac1t1esa

_ up to 100 Mb/s.

- . R '

i

The experlmental Xerox system shéwn in table 1 1nd1cates
therr interest in evelopment of broadband, -1nterbu11dlng
. systems capab:.l:.ESiSi . -

= %Harrls Electro§§~\§ys§Ems Division's mult1p1ex1ng experlment
detailed in table 1, is an example of one approach to low-

- cost systems desfign, Commercially-available optical sources,

detectors, and fibers are employed Wwith design emphasis

u on ogilmlzed electronlc circuitry.’

-, ‘ ]

A ‘few miqderately-high papac1ty, short-haul systems are be-
ginning to appear om\ the commericdal m@rket from firms with ¥
DOD systems- de51gnfexper1ence. One firm, Spectronlcs, Inc,
(see Wright- Pattersow in table 1), which formerly was exclu-
51ve1y a device house, has announced the avallablluty of one:
".analog and’ two didgital, systems, with a maximum; datd rate of
10Mb/s' . .\’._‘ﬁ_,\f\’ ‘,

. :
Other firms, such ag Hughes Research Labs (see table 1) and
TRW, are involved in contractual government FOC support\and

4
-
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have not announced commercial systems. IBM has presented
arlalytical papers di'scussing FOC potential in computer
interconnect. A few firms (e.g., American Laser Systems,
‘Inc.; Quadri Corp.; Develco, Inc.; “and Meret, Inc.) offer
inexpemsive, short-haul, moderate ‘capacity general-purpose
commercial systems for a variety of applications including
use in hostile industrial environments (e.g., where high
electromagnetic interference levels require heavy shielding
of metallic conductors). Mergers:.such as the recent Valtec-
Laser Diode Laboratories will create new systems capabili-
ties. - ’

~

THE UNIVERSITY COMMUNITY
. ) A

. A majority of U. S. colleges and universities with large

. electrical engineering and/or optfcal departments has become
concerged with. optical communications, usually both through-
the-atmosphere and guided-fiber transmission.. A significant
portion of the R&D at.the universities is sponsored through,
an on-going program of the National Science Foundatien
(NSF). The NSF promotes an active interchange between re-
searchens and the~broad, potential user community by means
of semiannual Grantee-User meetings. .

The university effort tends to be largely devoted to funda-
mental research areas, but covers a broad spectrum ranging
from basic materials research to systems performance analy-
sis. Some typical NSF-sponsored program areas include
theoretical and experimental investigations of integrated-
optics technology, development of continuous-wave dye lasers,
design of high-efficiency modulators, exploration of the
application of detection theory to quantum communication
systems, and acousto-optical switching. Much of the impact
of the university research effort will be upon the next

+ generation of FOC systems, in which, for example, intégrated
optical circuitry ds expected to replace at least a portion
of the present electroniec switching functions, pushing the
»optical/electronic interface fyrther into terminal equipment.

-~

DEPARTMENT OF DEFENSE

The potegtigl for use of fiber optic céble for-mi;rtary
communications (DOD) is extensive. .Applications are many =

and may soon include: (1) long-haul time division multiplex,
) T g




(2) base distribution for telephony, (3) remote antenna
connect for satellite ground stations to base terminals, (4)
computer interconnects, and (5) long~haul pulse codé modula-
tion for high bit rate transmission. A . ‘

. . C o . . . N .
Consideration is being given to substitution of fiber optic
cables_for the-conventional hard wired communication cables
and harnesses aboard ships and on aircraft.

.
¢ .

+~

DOD has announced its commitment o the gradual conversion

of military telecommunication systems frém analog to digital
circuitry. These requirements for, digital transmission have
caused attentgpn to'be focused on FOC where the combination-- -
of directly mddulated sources (semiconductor laser dipdes or
light emitting diodes), low attendation fiber optic cable,

and highly efficient solid state optical detectors.will make
possible TDM systems at” 10 to 100 Mb/s over several kilo-
meters without the necessity for repeaters.

. N 4

'The necessary input-output~access requirements of a telecom-
munication system have caused the development of a variety
of coupling and distribution components, such as "STAR" and
"T" couplers. This makes possible various types of radial,.
loop, or Trdistributions "and provides accessibility to ‘the
telecommunication systems with considerable flexibility in
network architecture. - .
DOD has sizeable fiber optic communication programs in all
three major branches of the services and has established a
TriServices Committee to coordinate development activities
in the military to prevent costly duplication of designs and
systems. > ) “ ) ‘

[
-3

Listed below are some Of the mijor laboratories involved in

extensive optical communications: .

(1) U. S. Naval Electronics Laboratory -Center -- con-~
. cerned with shipboard communication links and
services in high interfexence environmerts. 3

(2)' U. S. Air Force Avionics Laboratory. --,c¢oncerned
with the development of fiber optic data bug_ links
for onboard aircraft communications. ,M*fs>§“‘~*~»

"(3) U. S.- Electronic Communications Command (Ft.
Monmouth)  2-,concerned with a wide wvariety of base
communication networks.

234 .
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> ] (4) U. S. Naval Electronics Systems Command -- evalua-
ting fiber optic underse& cables for ¢ertain
.appllcatlons as alternatives to, conventional cable

-

‘systems. . .
(5) U. s. Army.Communications Command -- concerned
with the wideband commuhication link between
-satellite ground terminals and gonventional digital
L communication links such as the DCS.; :
J
The Naval Electronics Laboratory, San Dlego, has demonstrated
a large number of laboratory, land transmlsslon, alrcrafty
and shipboard systems in which military specifications
quallfmed components are becoming available to meet the .
rigorous environment in which these systems must operate.
Fiber optic computer 1nterconnects have been established at
Cheyenne Mountain, Colorado. Demonstration systems have
been developed for aircraft, as for example, the ALOFT-A-7
——— aircraft modifications -- glass fiber cable for copper'cable
harness. Shipboard digital systems for &ntrashlp communica-
tions are operational. v g

For a variety of reasons, the Armf°considers fiber cable to

be an attractive alternative tao its existing metallic cable

4 & facilities. The Army is impressed wikly fiber cable's resis-
“¥"  tance to cross-talk (95 dBm), its quality of nonradiating

. (thus improving security), its immunity to electromagnetic

. interference, itYs relative reduction in weight and volume

~per uynit of ban width, and its requiring fewer repeaters for
long-haul trunking lines. .

A recent review (Dworkin, et al., 1975) was given on the
applications of optical waveguides to Army communications.
. Reproduced below is a table summarizing Army applications:.

-
)

s

Summary Sf Army Applications for Piber Optids

—T="

Short Distance - Moderate Distance .. . Long Distance .t
- 100m 100m - lkm lkm+ )
i L
1) Intra-sheltee wiring: 1) Command post distfibution. 1) bown hill PCM cable.
2) Avionics data bus. " 2) Special weapons qystem 2) 60 km PCM cable runs.

(CE sAM-D).

3) Antenna connection. * ) 32 Base information transfer
4) Base information trans- 3) Field computer interconnect. . system.’ .
fer sstent, . 4) Base jinformation transfer 2
systen.

-

-
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The table glves applicatlons for various expected lengths of .
links and various formats of data rate and 51gnal modulatlon.
. Two major appllcatlons are: . C

. o Long-haul TDM trunklng to transmit data at rates .
of 2-20 Mb/s at dlstances up to 64 kilometers with
. nepeaters.

° -

o Local dlstrlbutlon oﬁ analog voice and 3264 kb/s 3
contlnuously variable slope delta modulation voice
of distances of a few hundred meters..

‘ ’

The exten51ve efforts by several DOD organizations indicate

that major R&D efforts in FOC are well under way under DOD
auspices. B o

: N - '
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21:, INTERNATIONAL STATUS : ‘

JAPAN

Extensive RaD efforts are under way in Japan in-all phases
of FOC: fibers, optoelectronic devices, modulatiop
niques and hardware;, and telephone network-compatible
prototype systems. Ipvolvément includes Japanese /govetfnment
facilities (e.g., the Electrotechnical Laboratory| and*
Electrical Communications Laboratories), major industrhial .
firms (e.g., Nippon Electric Company rANppon Glass\Wofks, -
Fujuitsu, and Hitachi), and universities (e.g., Tohoku
"University and the Tokyo Institute of Technology). The
programs are mostly large and geperally government~funded.

Based upon the developmental level of numerous pf@totypé}
syStems (see table 2 for‘example), innovative technology
transfer is quite’ effective. - * .
The extent (and effectiveness) of the Japanese commjtment’
short~term FOG involvement compared, for example, to the
United ‘States and the United Kingdom. The first reported
Jadpanese FOC investigations Began in 1970. The .intervening
5 years have revealed very rapid progress. An early accom- _
Plishment was their development of the first graded-index
optic fiber. Marketed under the trademark .SELFOC (for .
"self-focusing"), ‘the fiber minimizes optical pulse disper- - -
'sion, thus permitting more favorable trade-offs of large
lfgandwidth and long transmission paths. (Variations of this.
raded~ind?x>fiber design are now undér development in ‘every
* country heavily committed to FOC technology.) 1In addition
to contipuing refinement of fiber production, Japan has
developgd laser diodes; detectors, and interfacing hdardware
to implement experimental ' multiKilometer FOC links with at -
least 123 Mb/s capacity. There has also been a’ governmept _
-commitment to.apply FOC to community communication distri-~ g
bution systems. PN Coe : .h
- . P . Wy
UNITED KINGDOM ' =

‘e The United Kingdom has a smaller R&D efforf int FOC .than
Japan but appears to be ahead of its European competition in
reported® development of hardware. With the exception of the

@ . @ Y. . v
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Table 2. Rapresentative Foreign !xperimental/l’zototypg Piber Optical Cormunication Systens. t
—
5 G | .
COUNTRY - FIRM-OR PTT TRANSMISSION PATH DEVELOPMENTAL STATUS DATE SPECIAL PRATURES EROPOSED APPLI- .
© RATE LENGTH L 4 ANNOUNCED | CATIONS/NEXT GE}{!RA‘PXON UP-DATING
Japaﬁ Ni;pon Color TV or Lab. prototype; 1975 2)km operational field test (Osaka,
Electric | 600 Tel. -- simulated 2 km path Japan) scheduled 1ate 1975
channels -
1
Japan Nippon 7.8 Mb/s 2,8 km Lab. experimermrt; 1975 4-fiber ruggedized cable; hardware
“] Blecttic total systems analysis compatible with existing 40 Mb/s‘
. ° . digital trans. system; extendable
1 N >, to 20 km link using 3 repeaters;
. - - field tests in planninq stages as
. b4 - R . - . of June 1975 N
4 . * N .
Japan Nippon Tel. 32.064 Mb/s 3 ka Lab. experiment 1975 Digital video-phone transmission
and Tel./ . using teqen.etative Tepeaters
Fujitsu Lab. .- . .
Japan Fujitsu Lab. | 400 Mb/s 4 kn Lab. experiment 1975 Spliced 1 ka length fibars .
Japan Nippon Elect. | 123.49 Mb/s 2 xm “Lab. expe'r(ment 1975\ 500 m-length cables mated with low-
Nippon Sheet L loss connectors
é Glass ‘.
A\]
u.x Post Office 8.448 Mb/s Goal: 2 km | Lab. prototype 1974 Lensed, demountable couplers; design.
B Res. Dept. goal: extension to 6 km tepeatera
- spacing with improved-transmission
. 4 on fibers; future field trials
v f ' ¢ ‘ pendent upon 1c analysis ,
N N £ v ¥ .
U.x. Post Office 139.264 Mb/s .? Lab. experiment , Goal: Experimentation with their “near
Res. Dept. Late 1975} monomode® high-purity glass fiber
T ' f (core diameter 10 um)
= = = 2] . ¥ Y T
u.x. Plessy Tele! | 8,448 Mb/s | 1.48 km Inter/intra Bldg. 1975) Evaluation of multi-terminal link
N Res. LTD . prototype - (pulled through existing ducts)
. ' ' ~for possible “wired city® broadband
\ " S hl - local netwark, incl. CATV
~ st BN \ - —
France CNET ' Min. 8 Mb/s Goal: 5 km| Lab. statistical ‘ PTT field tests scheduled to be.
. 1 F I dnalysis of componentry . operational by late 1981
0 — —v - -
Prance CGE | 8 Mb/s ? Lab. axperiment Goal: v ’
) 1 ' Late 1976 - -
¢ N .
“West Germany AIG 250 Mb/s . ? Exp. demonstration 1973 Binary wotk o+ digital TV trapsmission
. Télefunken R . tentative schddule for PTT link
' - \ R 4 | demonstrafion: late 1977
x . ,
- s A . \ .
o West Germany | AEG 100 Mb/s 200 n Lab. experiment 1975 Simulated 3 km link; S/N ratio
Telefunken . N - . permits 3 km link u-inq an equal-
‘T-' S b4 Kization, network
. . . e { . .
Canada . Bell Northern | >100 MHZ ?, Lab. ptototyp\ 1975, Applications goal: wide-band analog
- Research ' n distribution network, incl. color TV
7 < " : .
Canada .} Bell Northern | 45 Mb/s 7 Lab. prototypes 1975 Applications goal: digital trans-
. Research * mission of voice, video, and data
] . . - -~
k] v v 4
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military and, particularly, avionics applications (reported
to be, comparablé to those of the United States), the primary
U.K. commitment is toward «application in its PTT network.
The main government Center for these efforts is the British .
Post Office Research’'Development (PORD), which has been
involved in a broad rangé of R&D,’ from development of fibers
and devices tg experimental systems testing and character-
ization. Major industrial efforts in fiber, device, and
systems development, aré upder way at the Standard Telecom- )
munications Laborat®ty (STL) -- an ITT subsidiaty. In the
words of C. P. Sandband of STL (in addressing a 1975 FOC
symposium)., there is "... a close interaction between basic
technology and systems development". &trong emphasis is
being placed upon practical systems aspects of FOC; e.g.,
lowered costs, cable installation, minimizing the number of
repeaters, and simplifying majntenance.

’

‘ - ’
FRANCE s

. EY - ?

ThegFrénch may have lagged behind the United States, Japart,
and the United 'Kingdom in the start up of FoC technolqu.
They now appear to he strongly .committed to catching up,
with major emphasis upon Systems applications. The lack of
a domestic soutce of fiber production has been considered by
many to be a significant hindrance to Rramce in the inter:
national’ market; however, the teaming of Thomson-CSF with °
Pilkington of the U. K. to market small FOC links (using
Thomson optoelectronic devices and hardware and Pilkington
fibers) may.point to at least a short-term.solution o this

~

problem. f K] . . ' (

L - . -

The French PTP'is also now invelved in the pulling of a
nuimber of-state of the art types of fibers at the Centre
National d'Etudes Telecommunications (CNET), laboratories..
The commercial firm, Compagnie Generales d'Electricite

'(CGE), is developing fibers and fiber cables and has entered
into an interim agreement. with Corning Glass Works. (United .
States) for annual :purchase of' an appreciable.volume -of low=
loss fibers. Cabling would be provided as thgir'bwn add-on.

‘Most FOC work im France is directed toward long range PTT
applications and is being carried out by CGE and Thomson-CSF
in conjunction with the CNET, the national telecommunica-
tions research center, and the PTT. The level of effort

- indicates a firm commitment of the national PTT to. FOC
application in the French telephone system. The confidence

° .
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in nongovernment markets is reflectq@d by the fact that the,

CGE is funding more than 50 percent of its own FOC develop- ,\\
mental program. (The rest is CNET—SponSored ) CGE plans to
have an experlmental 8 Mb/s system in operatlon by late

1976. . «

WEST GERMANY : .

’ . " b

" The German FOC &fforts are largely confined to the research
laboratories of the industrial telecommunication giapnts,
Siemens AG, SEL (Standard Electrlk Lorenz, the ITT stbsid-
iary) and AEG-Telefunken, one of the primary suppllers and
research organlzatlons for the German PTT. '

A}l three cqppanles have large programs under way in flber
development, devices, and systems characterization. Jenaer
" Glaswerk Schott und Sohne, one of the world's largest manu-
facturers of optical glass and fused silica, supplles high-
purity bulk glass and quartz for fiber manufacture by the
other German firms. There is every reason to expect that
Germany will develop a high performance ‘(low-loss) ‘family
of fibers ‘for its own needs and for tf!de.abroad.

The majority’ of the German effort is aim djat long-term
applications to the national telephone network: long-haul,
high-capacity digital transmission. AEG-Telefunken has
demonstrated experimental systems with up to 250 Mb/s
capacity and. is currently concentrating R&D efforts upon two
.distinct systems, one operating.at 35 Mb/s, the second at:
140 Mb/s. The-former may be operational in late 1977 as a
prototype. 1In the commercial side, Telefunken has .marketed
{in early 1975) an FOC "Jakwq link kit" aimed at the intra-
office industrial communications market.

.

- R

JCanada is a relative newcomer to the FOC f1eld. Most: of the
reported work:is baing done by Bell Northern’ Resedarch (BNR),
the R&D arm of Bell Canada, the major Canadian telephone
utility, -and Northern Electric, Belk~Canada s manufactqung
subsidiary. BNR has been 1nvolved since :1971' in the develop—
ment of FOC ‘components, subsystems, and systems. _Strong.-
emphasis ,has been placed upon optimization-of sources, .
detectoré and 8onneotors for use w1th 51ngle flber cables.

”

CANADA

. ¢
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The wire and cable division of Northern Electric has a | ‘/
complementary program undér way in developing low-loss fiber ' -
and multiple-fiber cables designed so’:that individual fibers

L ]

tan carry independent channels. . - . .

- R . . ~ '_ .\a . * .,
Feasibility and systems engineering.studies at BNR have been -
directed toward analog systems beyond 100 MH# and digital %

systems up to 150 Mb/s. The analog work is directed toward
distribution of wideband services, including ‘color video in -
metropolitan areas, and a switchable, customer interactive '
broadband facility. System design analysis and market
applications evaluation for digital systems are airfred -at

voice, video, and data transmissibn in the 45~150 Mb/s - .
© range. Short intercity trunks are .being considered as
- potential markets. Time frames are n?$ known. ) ® -
-
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T . Surface acoustic wave (SAW) dev1ces. o
¢ - Mic processors and memories. " o
~ . Mofié xthicw;ln et 1ntegrated c1rcu1ts. ; - L
T By + Hybrid skinear: i e%tegrated l;%pitsrf e . . .
. " Micrquayg signa dev1ce5f; : “
. Mlcrghgve'power devicégq .. v ' ’ J
' SlIlconapn—sappﬁlref(s@s) integ’ ﬁeaac1rcu1ts. i :
' Improved pPhotolithographic, te %iog ,, ) L -
Improved componerit rellébilmt.. '~

1 Y

8 "é' ," L, ) .
- Cable television (CATV)osystems. s T
., Electronic fund transfer.sy% S‘(EFTS)
C Land mobile radio_{(includi personal ﬁaglng systemsx.
. TV telephones. . L
\\ ) Satellite. communications: 2*4” - .
s Data networks., = .
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W DEVELOPING TECHNOLOGIES AND THE VITALITY v
~\( OF THE ELECTRONICS INDUSTRY
) . /_;) . B v
INTRODUCTION - v

J

. { Ve '
At the request of the Deputy A$51stant Secretary for: 801ence
and Technology, a selection of |sigpificant semlconductor
device technologies was examlned to determine .their signifi-
cance to-the electronics 1ndustry over the next few years.
The study, was part of a larger nvestlgatlon to explore _ways
to 1mprove the worldw1de competitive p051tlon of the Unig?d“

States’ in this fleld “

a
o

The technologlcal topfcs were cHpsen in consultation with a
group of sepior’scientific staf members- of, the Electronic -
Technology Division of the Natidpal Bureau o Standards |
(NBS) as being the ten most®%ig ificant in terms of their
impact on. the commercla; and co-sumey sectors of the elec-
‘tronics, 1ndustry.j They were: N N '

'Charge-coupged dev1ces (CCD's ; ’ CoL

a f‘
L4

! In gddition, gzght appllcatlon areas oﬁ preseﬂt or potentlal
significance were chosen.‘ ’ :

Secure civilian- éommunicatlons (scra ers)
v recelvers and other broadc st and C tlzen s Band
_radio equlpment. ', . &

. i . . &
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_ representing @naldg (1inear) infonmatibn;\ %pus CCD's

. ' » v
IV . .
N R ° . . h . . ""%4‘,“ . [ "o
The first six of these were.supjects of study by, agencies
participating, in the overall.investigation, and the remaining .
two were added by ‘thé writer. Particular attention vas
given to the effects of 'the selected technologies ‘on these
applications, though other important applications” of the’ .

technologies were considered where approriate.

L.

e ‘

Becausg only two weeks were available for ‘thi® study, most
of thé information gathered from indnstry was obtained by
telephorie. A study of, CCD technology had’ been made during’
September for another purpose, and some of this information
was useful in' this instance. Visits wgré\made to three
companies of particular significance. Because much of -the -
detaildd technical and financial information from the industry
is proprietary, the information is not associated with i#s 77
source in 'this report. :

.t

¢ L

&

a

THE TEN TECHNOLOGIES : . y T

Yo

The following sections deal with each technology in turn,
including a brief deéscriptiomw of'.the deVice; its general =~ .
utility, a more detailed discussion™of ite impact on the
selected applicdtions, apd a sumhary - regarding the state of
the ‘maturity of the'subgébt‘fnd future development possibili-

Ed

.
z
. .
- : 5 ‘ .o R
§ . Y :
- (\\‘
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Chéfge-Coupled-Devaes.

‘ -
.
-

Charge-coupled devices (CCD's) use much metal-okide-semicon-
ductor (MOS) technology in their manufdcture, and can be - %
regarded as a subset of that ctass of device. They are'-~ f
basically linear arrangements offregions in a silicon body,
each region being able to contain’'a packet of. electric.
charge. By manipulating the potentials of metal geégions
overlying-and ingulated from the silicon, the charge packets
can be tranmsferred from region to neighboring region. The
charges may represent the ones and zeroes of digital infor-
mation ¢r may have a cantinuous distribution of magii;ﬁdes :
ave -
. [ e

~

uses’ &s both digital and linear devices.

-The packets ofs charge are departpfes from‘quilibriﬁm and’ ~

will dgcay in‘times of the order of seconds at most. Linear

information thus must be used before it is lost. Digital

information can be recirculated and regenerated. .~ Opération .

is always dynamic. ’ ) o . y
L . , v

.
) . & . . . ~
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‘CCD's are important digital memory devices. They have a
desirable combination of density ofgstorage (64 k bits/cm2

at present), data transfer rates to ~ 100 Mb/s, and low

power* (0.2 pico Joule/bit transfer). 1In linear applicatiops,
CCD's are useful for signal processing and for optical
imaging. Processing.examples—include vaxiable time, delays,
correlators, fast Eg riér‘transfqrms, angd filters of various
kinds. Optical imag®ng CCD's operate by absorptidn of ‘-
visible light in the device, which creates electron-hole
pairst These charges are- collected inte packets whdase
Jnagnitude depends on the local light level. The packets are
then shifted serially out of the device to generate a video

. waveform for a vari€ty of uses. 1In the laboratory it. i5~now
possible for a CCD of ~ 1 cm2 to generate ,3.full 380 x 488
element array of picture elements corresponding .to a complete
TV picture frame. Such devices will be commercially a- e
.yailable in one to two years. The sepsitivity Of these ’
images -is such that a”(marginally) useful picture can be

' Obtained at-such low light levels that the brightest ele-
‘ments of the picture are represented by only 15 electrons ,

per packet. _ v :

The major commercial impact of these devices in the n%;:/~- -

-term (< 5 years) will be as medium-speed memories for ) .
computers, as sensors of light (certain ‘TV cameras, for

example), and in signal prdcessing in specialized communica-

tions equipmeht, in the above order: Present commercially

available memories ar€ quite cost competitive at 0,01 £o .

0.05 ¢/bit, compared with cores at 0.1 to 0.2 ¢/bit and ~

other semiconductor memordies at 0.1 to 1.0 ¢/bit.' CCD

memQries have greater access times, however, since they are

serial devices and not truly random access as these other

., medns are. They are also volatile, losing their stored data - -
when power is fémovgd,‘whereas cores are nok. - e -

—

4

N \

CCD's are.only now beginning to’ emerge as «commercial products.'\'
‘Widespread applicatiop must await appropriate system re- . - ;i"-
design, whichiw%}l reguire-a year or twd at least. .Costs, . - ¢
nv .

ag' is typical invthe semiconductor industry with new con-

s cepts, will drop by“a fgctor of ten.in:-five years and more
slowly therdafter. The Unpited States- (Bell) originated “the
CCD.and has at least a tworyear technological lead in bring-
ing it to market. Once a component is generally available,
of course, any free world quipment manufacturer is able to
use it; and agny lead we haVe will depend on our ‘ability €o
\\desigﬁ and manufacfure equipment gompetitively.'

', LEN . .
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< ‘Surface Acoustic Wave Devices
- -~ 5 AN

Ed

-~

Surface acoustic wave (SAW) devices make use of ultrasonic
waves propagating along.the surﬁace of a plezoelectrlc ‘
crystalllne substrate. Generation and detection of the waves
is done by metallic electrode-arrays in the form of inter-
digitated comb-like.pattefns., The-electrode deposition and
patterning ls by means of standard integrated-circuit
methods: vacuum deposltlon and photolithography.- While
//// these are not semlconductor devices, being thlrely passmve .
‘ and using insulating substrates, their manufacture is by
identical processes and thus semiconductor manufacturers are
well able to make them. The valuable properties of the
devices are obtained by designing the electrode patterns in
particular ways which are very amenable to mathematlcal
analysis. » i .

SAW devices can perform filtering, transformation, convolu-
tion, and delay functions of great sophistigation. 1In °
principle they are low cost (v $1 to $5) and straightforward
to apply. SAW's are useful over the range 10 to 1000 MHz,
“‘though anﬁ'glven device can only operate over a 2 to 1
‘frequency ange. . Practical bandwidths range from 0.5 to 40 %
. percent ofiin: center frequency in filter applications.
Minimum insertion losses of 0.5 dB ¢an be achieved, though
. 3 dB is the minimum in simple dévices. Desired attenuations
’ of 'up to 80 dB are gossible, with shape factors-as low as
1.2 apd less than 0:1 dB passband ripple. These character-
-istics are ifdt¢¥fdually as good as can be obtainéed by any
other available means, and can be obtained in SAW devices in
comblnatlons not avallable in other ways.

Appllcatlons exist in all radio communications equlpment and
in most wired communications systems, the exceptions’ belng
at frequencies less that 10 MHz where the incyeased physical

, size of SAW's implies‘'a noncompetitive cost (primarily

-7 material). .Since these devices are quite new, most of their -
development has been supported by DOD for military systems. °
The first large civilian application has just-been made in
one manufacturer's TV receiver as a replacement for iFr
~ transformers.

- A cost analysms (from another source than that company)
shows the present IF ampllfler ‘circuit costing $6.00, and an
equivalent using SAW filtering (without the cost of the
filter) costing $4,50. Thus the SAW filter must cost less.

’ than $1.50.to displace the old technique (ajtuned trans- >
. former). The -analysis also shows the present cest of the
’ . . . ' , o/ - b
- > T 5 * L ~ %
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SAW filter to be $3.00, feaching 214.00 after 2 million units
are produced. Thus'a totadl exces§ cost of $23 million must

be dealt with in some way before #he new technology will be

in .an economic positidn to take over this application on a

large scale. This situation is commonly encountdred in-the
application of new methods where the’ existing.way of perform-
ing the funcgion is satisfactory and has matured to a'low

‘cost. New technology alone is not attractive; the cost must

be less. . . \

Similar IF filter applications ‘exist in all radio receivers,
though the frequengy is too low in AM broaddast receivers:, —~ ¢
for use . of SAW filters. (The exception is ‘academic. .. ° -
Virtually no AM broadcast receiverys ,are made ‘in this country
today.) Receivers for'land and aefgnautical mobile ,services

‘and other commercial eGuipment can stand the extra initial

cost of SAW filters better than consymer products such as- TV

or Citizen's Band radio. o .

B . »~ T
Other pgtentially largé'apfllcatégns exist in the telephone
industry. Long-distance transmis ion -of voice; video, and
data is done by ‘groliping individual narrow=bandwidth ,//////(
channels together into wideband ;signals and transmitting .
these via goaxial cable, microwave relay stations, or
satellites! Each signal chanrel must be separated from the
others at some point, and filters are required for this.,
'SAW devices can do this function, but will do so only’when .-
the.c?mbiqationhqﬁ F&St and gerformance is: right. - - .
y * ” ‘ - ) 3

Laboratory development ig being done .on SAW resonators,
Whigh are essentially very narrow bandwidth filters of high
‘@hgse permit oscillator circuLgs to be made, working at
€guencies up to 1 GHZ',;with stabilities of 1 ppm* over, &
0%C temperdture range. Conventional crystal oscillators
are limited to frequencies below 100 MHz, higher frequencies
rquiri@g subsequent multiplier circuits. Thus there are.

good prospects for simplifying the frequency control circuits
of. very~-high and ultra-high frequency communications equip-
ment, but three to five years will pgss before this can

occur to any significant degree.- o ‘

t
x

The more-exotic functions of cormvolution, transfprmationh,
and adaptive filtration will be used in specialiZed systems,
mostly military, and will ‘penetrate civilian applications
only 5lowly. Means to do such operations at low cost have
not been available before, so there are no developed high-
volume applications. When functions, are available, singenious
circuit designers often find unexpécted uses for, them, so it
will be interesting to'see what happens. . Prediction is -
hazardous. : -




SAW's. are in an earlier stage of development than CCD's.
Their elegant simplicity and low-cost potential are powerful
stimulants, but low cost must be at hand before large-scale

use will -occur. ’ , ¥

* Microprocessors and Memories

A microprocessor is the data processing heart of a.computer
made in the form of a single integrated cirduit. Of itself
it is not.a complete computer. At least an additional IC
(memory) is required, and usually also some circuitry.for
communication with the user. Practical computers using
mlcroprocessors can be constructed on a single circuit board *
half the size of this page. They have capabilities com-
parable to a small minicomputer of three years ago in speed,
instruction repertoire, and‘utlllty. A microcomputer on a
single board cad be bought today for less tha $400

Since t\E mlcroprocessor requires memory, both are con51dered .
here. Mlcroprocessors were developed for two reasons.

First, as costs of computers, and later minicomputers, came
down their applications grew enormously. The mlcroprocessor
is the logical next step. _Second, the bex of very com-
plex specially des1gned 1ntegrated circuits is 1ncreas1ng
rapidly. These are required for a variety of systems -in
which a unique design is cost advantageous or for which the
desired functions.are not othérwise available. The design
cost of a large integrated circuit is substantial. If the -
productlon run is long, that cost can be distributed among a
large number of pieces.s» But many special appffoatlons
require only a small total production of the circuit, which
may have no other uses. Thus the design cost per unit is
.intolerably high. Microprocessors offer ‘an alternatlye
approach. .Rather than de51gn1ng a spec1al IC, micro-
processor of’ standard design is used in association with a
spec1al read-only memory (ROM) which programs the micrs-
processor tQ~Rrov1de the functlons of the special IC.

This approach has other advantages., Complex equipment °
designs are not always -entirely right the first time, or
application requirements may .change with time. _In either
" case the special IC may have to be changed and the entire
design cost incurred again. The time required to redesign
and to produyce the first samples of the néw-circuit are
often 1long’ enough to.be a problem as well. But With the
; e .




microprocessér/approach, only the program needs to be changed.
The ROM containing the program is' & standard production part
-which has the program permanently installed after manufacture.
A modified ROM can be programmed and installed in"minutes

at low cost. . "

#

. . »
¥ P

Applicatieons of microprocessors are developing rapidly. 1In
the consumer area theVkare already in sewing-machines, wash-
. ing machines,, and calculators. In communications they are
@qsed in point-of-sale terminals (electronic cash registers),
‘remotexcomputer terminals (thus in data networks), and in
taest and measurement’.instruments used to maintain communi-
cations systems. Costs range from a few. dollars upwards.

Future applications are certain to be many. * One example
will illustrate the'poS%ibilitiés. Recently announced was a
tdner’for‘a TV receiver which the set owner can progrdm to
select anngzgg?el and jturn "the set on.and off at any time
with a S-minUte- time resolution. An.entire week's,pro- -
gramming cycle can be accommodated. It is a Japanese
development and, while.not explicitly stated in the news
release, probably contains a nicroprocessor.

Memories useful in these applications abound.” In addition
to CCp-memories, there are bipolar and MOS semiconductor
memories. &All have attributes of speed, storage density, -
access time, and power requirements in differing combinas
tions which;sd&t'eacg’QQ various uses. There are-also many
types of ROM's: . oo ' ' '

3 1 N

¥

PROM + programmable ROM (only anie . »
‘REPROM. re-programmable ROM . . .

" EAROM > electrically alterable ROM .t
RMM o read-mostly memory (similar to ,EAROM)

-

3y PRI -
Other types of ROM's will no doubt arise. The point is that
the components are available to support the application of
microprocessors to an extrordinary variety of jobs. The

only limitations a#re deonomic. | .

i
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Monolithic Linear,Integrated Circuits
The éarliest mon®lothic IC's were digital for two reasons:
saturated logic is relatively -easy to.implement, and the
computer industry had a need for large numbefs of & very few
circuit types.. In.contrast, linear circuitsiarg much

i

{ »

-
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mare difficult tq, design without adverse behavior over a
range of temperatures and there are many different complex
operations to be done. Further, those products which use
linear circuitry in large enough nunbers . to be .attractive
markets are mostly consuméyr products and thus extremely
‘cost-senSitive

o
H

The technical problems have beer overcome; and monolithic

» . linear IC's are available to perform most of the functions 3
required in TV receivers, mobile radio equipment, sterec and
FM equipment, and related hardware. The limitations are in
frequency (not over n 50,MHz) and power (generally < 1-watt
per package, < 5 watts with special- cooling). Both of these
lintits will be relaxed to some degree with time but probably

- - not beyond 100 MHz, and 20 watts for lack of economic in-
centive as much as any other reason. -Functions outside
those limits orgexposed to voltages over 20 volts are more
economically done with' discrete.components:

The economitc limitations are still partly with us, however.
The TV receiver history illustrates this. At a time in the -
mid-sixties when MM .and FM receivers were virtually all ' ’
solid- state, the conversion of TV receivers from tubes to
. discrete semiconductors was only starting. A TV set is much
more complex-and tube de51gns were well matured and thus low
in cost. Displacement on a cost basis was difficult and re-
design fot solid state was a substantial inves t. The
motivation for small, cOmpact audio equipment do¥®s not apply "
A to TV since the picture tube dictates the minimum feasible
- size. . The transition wa's evolutionary and took several
years." There are still sets made with vacuum tubes.

~

Design for integration requires the circuit to be suitabfy
partitioned, and the approach to this varies from one
. manufacturer to another. Many TV manufacturers do not make
-semiconductorns and have been reluctant to give their circuit
design responsibility to their parts supplier. Yet this is
required if an IC design of TV sets is to be done. One
large TV manufacturer ‘estimates that the industry is about
50 percent of the way toward the maximum feasible use of
integrated circuits. . Ty i
- .
One comment was received during this study which may he of
interest. Considerable circuit board assembly work f r ™V
has gone offshore, mainly to the Far East.”. With the ‘in- 2
troduction of IC's into his designs, one set manufactirer
’ has found it more economical to return this work as far as
: Mexico and is studying the feasibility of repatriating it
altogether by addition of more automation to control’ the
labor’ cost content. , -

w - » ' ‘
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In commercial telecommunications equipment the use of IC's
also appears to be growing gradually. The investment in e
product design is substantial, and redesign will not be done

" 'solely to use new technolody. There must be either a g
performance imprdvement, a «cost improvement, o¢¥ both. Since

* much of tighs equipment now uses discrete solid-state cir-

cuity, thé®advantages oOf better .reliability and reduced |
power conSumption are already being enjoyed.
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« Hybrid Linear Integratéd Circuits - . .
. - S - N ) -,: “
This technology uses a glass or ceramic substrate on which *» '

conductors are deposited, and discrete parts are finally
assembled. - In concept a hybrid IC is a printed circuit much:
reduced in size. There. are significant perfpprmance advans+
tages to this approach. Operation at microwave frequencies
is possible with controlled impedance transmission lines.
Deposited xesistors™can be trimmed to close tolerances.
Transistors and IC's, which are mounted directly on the, )
substrate without ‘previous packagihg, can be tested and »
~ selected beforehand to have- the desired characteristics, ..
The additional control afforded by this 4pproach permits . -
hybrid circuits to have greater linearity and much bettgr ,
controlled electrical characteristics generally than monoxz’
lithic IC's. The major disadvantages are larger size and.
-~ sSubstantially higher cost. ! : .
H&brid circuits dre used whére either very high accuracy of
response or operation at high frequencies is required.
Important applications exist in CATV systems, UHF.communi-
\ ,cations, satellite systems, and instruments used for deyelop- S
ment and maintenance work. Nearly all, these applications, .
require that the hybrid assémbly be specially designeqd, 'so°
"there are relatively few standard products on the market.. "
Those that do exist are-mainly for amalog computer applica-
. tions or for fhstrumentat&on systems. of only peripheral
importance. to this study. The technology is approaching
-maturity, and costs are stable. , «
v - e D‘sss‘

Microwave Signal Devices: .

-

Included in this category are épecialty €}ansistors,nvariable
capacitance diodes,_tunnel(diodes, and related low-power . . -
aflevices. ' At frequencies mugh above 100 MHZ, ‘the parasitic
. 1rductances and capacitances of conventional device packages
—_— T : , .- ' & ot
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become significant uncontrolled circuit elements. Therefore, \
special packaging is necessary o reduce these parasitics,
making the devices mo;;/gxpensive. The active semiconductor
part of the device is also smaller to reduce capacitances
*and transit times. For these reasons microwave devices cost
more and have quite low power dissipation capabilities.
The price must be paid for operatijon up to 1 GHz, negdéd for
TV receiver tgners and for _input circuits of UHF receivers >
in land and aeronautical mobile service. There is no ‘other
. solid-state way to provide active device functiorns at less:
. cost. TImprovementg in manufacturing processes for these
devices can reduce costs and improve performance. Present
% photolithography is pressed to its limits to make UHF bipolar
" transistors with 1 um wid® lines in metalljiation patterns. A . !

.

substantial -advance in photolithography would have .a bene-

ficial gffect én both cigggsna performance. . ’ .
Ny A ¢ BT e .

L Microwave Power Devices .°
x4 e - ‘

These devices are used to generate signals of a%preciable N

. power (100 milliwatts to 100 watts or more) at frequencies - . ;

.. . over 100 MHz. :Special power_ transistors'are the most
important economically, although avalahche diodes and .

”“traveling—wave‘vacuum,tubes are useful above gbout 1 GHz. i .

UHF power transistors share the probléms of the signal i .
devices mentioned “above? «Special packaging, very finely ,
detaile eometries, and high prices. -Costs are coming down

. on the ushal learning curve, and have finally become low

- enough that power transistors have displaced vacuum tub€s in

the high-power; stages  of UHF transmitters up to’ 50-100 watts

during the last few years. This goal had also been desired

. for performance reasons: noi&hrmup time and greater.physiéal

ruggedness are important attribupes in mobile equipment.

. 5 . “ LY Ty
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‘1 The device technology is gradually maturing, extending ’
useful performance to 1 GHz at a few watts power level. D
., This hag allowed gréater desigh freedom ir, CATV systems in
_which it had been wnecéssary to, translate signals above : \
~ channel 13 down into unused channels }n’the lower, ranges.
Since some TV sets do not reject adjgcent-channel signals &s

well as they should, this practice ofiten resulted in inter-
ference in the desired picture from qjsignal in a_ neigh-
< boring channel. . . £ W % L .
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In satellLte transm1tters it is still necessary tQ use
traveling-wave tubes’ for-hlgh-level signal generatlon

. Vacuum tubes are ndt as rugged as transistors and they are

subject to wearout mechanisms not” shared by trans1stors.
Other appllcatlons above 1 GHz, such as telephone microwave
relay systems, could, use transistors when they become avail-
able. Ground-~based systems can.have their tubes replaced._
This is difficult in a satelllte The motivation for de-
velopment exists and progres’s is being made. ' It will still
be several years before substanptial transistor power 1s(

“available at, say: 5 GHz. , ;;’/// -

Silicon-Op-Sapphire fntegrated Circuits™ _,

, _ - . T . A
Silicon-on-sapphire (50S) is a technique for making very
high-speed integrated circuits by ep1tax1ally growing single-
crystal silicon layers on sapphire (Al;03) substrates. The
IC is formed in the smllboﬁ’layer in a conventlonal way,

, except that isolation regions between the active areas in

. the silicop are etched entirely away. In this way the

active areas hdve much reduced interactions with one another
and operatlon at higher frequenc1es is possible. There are
some major te@chnical problems- of -a detarled nature to be . ***
solved befbre SOS is a candidate for ¥erious consideration
‘in c1v111an applications. ~One company {Inselek) which
intended to make this deviee- family its raison d'etre has
gdne bankrupt. The major ‘efforts to bring SOS to market are.
being done by RCA and Autonetlcs Some military applications
haVe been undertaken. .

[N
’The major appllcatlons foreseen for SOS“are in high-speed
dlglgal systems which would impact data networks and possi-.
bly satellites for d1g1tal data handling. At the moment SOS.
must be regarded'as an unproven technology which may or may
not survive. Considerable DOD .support is being given to
@evelopment work, and several years will pass before SOS
w1ll be widely available bommeroaally if its problems can be
solved Even if this occurs it will be mdre expensive than

other digital IC's because of the cost of sapphlre substrates

" (riow $20-30 -éach). . . ‘

- .
- v =

- '.
} Improved Photolithographic Technhology

- -

Thisrtopic has been referred to previously in sev?ral places.
It is a process technology of almost jii:?rsal utility

7 : ) ) L . ) <
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in making semiconductor devices. For many purposes it is
entirely satisfactory; but when one. is trying to make very
complex, finely detailed structures, then serious problems
arise. . ) o

- -
-

As a technology in itself, photolithography. includes ‘many
' operations.” A' high-precision drawing’ of the pattern to be.
created is first made at many times larger scale than the
fipal product. This is often done by computer-controlled 4
drafting equipment. This drawing may be as large as two
meters square. It is photographically reduced to’an inter-
mediate size in special room-sized cameras with lenses .
designed especially for this use. The reduction ratio is ’
» typically 10 or 20 fold. : The intermediate image is again )
reduced by 5 or 10X in another camera to a single image on a N
A precision glass plate at the final size. .
This 'single image is ‘used in a step-and-repeat .camera to
generate a master plate, on glass, containing a. multitude of
exact copies. The master is used to make intermediate '
Jasters by contact printing, which in turn are used to. ,
contact print working copies on glass for use in semiconduc--
tor processing. A set of, working photomasks to make an
+  integrated circuit may be as many as five different patterns, _ _
“  of the Vvaricuds kinds néedéd to be used in sequence. All _ ,
must~regi%}er preclsely with one another. : :

In typical use, an oxidigéd silicon slice is coated. with a . i
Photosensitive material. (resist) which is exposed to light 1
through the photomask. The pattern thus exposed is developed,* ‘
% leaving a patterned layer of resist on the slice. The ex- o
' posed areas are etched to remove the silicon dioxide and !
the resist is then stripped off. The slice may then ‘be .
given a diffusion treatment at high temperature to create a .o
pattern of impurities in its surface and thus form a part of o
its intended structure. 5§ubsequent patterns must register .
properly with -the first, requiring use &f very precise 2
alignment equiphent to position the mask ‘and the slice’
correctly before exposure. ’ }‘ ) i : ‘ :
' ' : - e k : . !
. 'Problems arise in’every vonceivable way. .Obviously any ‘ i
« . flaws in thd pattern on the slice will cause diffusion to e
oocur in unwanted areas or no diffusion j Mdesired areas. . - )
Dirt, scratches, or emulsion failures at lany point in the ’
mask-making or wafer-proceéssing sequence will cause trouble. L]
Although these” are not basic technological Pproblems, they
are real and thej@cguse yield losses in anufaecturing.

| TS
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- devices, mostly microwave transistors, are made with 1 pm Vu 4

- their fidelity to the original design i's next fo 1mposs1ble. ~J
. Smooth to within a few micrometers. Only one U. Si manu-

-for flatter plates is more pre551ng. For the most demandlng

fPatterns w1th line w1dths less than'! pym must be, generated

/\L . ) .

In practlce, the limiting line width in common use today is -/
abdut 5 um. With care; - -this can be cut in half. A very -few,

lines. #heré are serious measurement problems in, simply .
1nspect1ng masks to. see if the proper line .width ‘exists to
begln with. To provide“a point of departure, NBS is devel-
oping, as a standard réference item, ‘a plate containing

lines of 1 ym width and up. Since these dimensions are very .. .
near the theoretical resolution of opt1cal microscopy, there
are no sharp edges in the image to measure. In a hlgh ‘ -

density microcircuit there may be thousands of lines in each
of the several masks in a set. Verification of patterns, and

i * A

The' glass plates on whifh masks are made must be flat and

facturer makes suff1c1ently flat glass (Kodak). 1Its process
is proprietaryt: As lines in patterns get smaller, the need

appllcatlons (making large CCD's is an example}, cﬁly one in
30 plates is flat enough . i

¢ - -
us;:ng electron-beam or X-ray exposure. Tiris is a-radical” x :
departure from existing methods. Further, the alignment of y
eacp new mask to the preceding one is 1mposs1ble by -optical  * ‘
microscopy. ™ Therefore, any s1gn1f10an advance, in this )
direction’ (maklng devices smaller and thus more of them per
IC) will require a major\development&effort and creation of
a whole new array of expensive equlpment to supplement the L
ex1st1ng expensive equipment: o , ﬁb

Another approach to more complex IC's is to keep the minimum

llﬁe width the same and use larger areas. At present, most
manufacturers are 'limited to 6 x 6 mm déVvices. ' The’ limita- .
tion is imposed by the inability of existing 10X reduction X
lensés to resolve 2 pm lines over larger areas. An option ~

. whiich will allow doubllng the size (4X area) to 12 x 12.mm.

is ,to do a 5X reduction instead. 'This moves e problem

badk one step to the 1ntermedlate reduction level where one
mustthen maintain. 10 um lines over a. 60 x 60 mm phttern. . -
Development of better lenses is requlred if a larger size
dev1ce is to be made. ’ ; :

2
°

As ‘device area is .increased, one reaches a point'dhere the -
vield of good devrces drops to nearly zero. mhe»reason is \\:
that the incidence of fatal defects is randomﬁ at some ‘*_“_“““*K““
umber per unit ayea. With larger and larger 'devices, .
¥ i ? L4 LY . j i . \
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~—-—the~probab111ty of the device contaln;ng at least one flaw
rises. With experience, the-: llmltlng size has increased as
pracess controls have- 1mproved Today the maximum size is
about 7 to 8 mm 6n a side at a marginally acceptable -yield.

'The above dlscu551on .can only highlight the problems in
photollthography The economic loss to the semicédnductor
industry due to limitations in photoprocessing is 'in the
hundreds of millions of dollars annually, it being a major
‘source of yleld loss today. There is a wealth of supportlng
information at NBS on this subject, and a .program to address

some oft the problems in measurement. v

<
-

. ,
Improved Componerit Reliability-
. R .
Reliability is net a technology, it is an° attrlbute\ It is
i a ptoperty as much desired of sysgems as components }however,
<, . ~one capnot.build reliable systems ‘without .reljable parts, S0
A .we will. start there ! ‘ . f\\ . ﬁ, )
Rellablllty starts with careful de51gn In an integrated
, Circuit ‘there is more than. one aspect of “this. The circuit
design must be right; and so must the process design, ' «
package design,-and final test and evaluation designs. A
design weakness in any of tlhtese areas ;can negate' the most
careful work’ elsewhere ) g ) e

i

-
-

. . ’
The execution of the’ designs must be well done.' It is in
“this area that most weaknesses arise. Semiconductor manu-
facture 1s,a long, complex.sequence of operatlons - The
.requirefitents for cleanliness and precision in many steps are{
extreme. In a great many of ,these steps, there 1s no way ‘to ‘to
measure how well the operatioh has been'done. How clean is
a freshly cleaned surface’> In many .cases, a-‘monolayer is .
far too much of an impurity level (MOS devices). The measure-
ment may be destructive, or so laborlous .as to be far too’
expensive, or so 1mpre01se or 1n5ens1t1ve as to be worth= "

less. ) . - ; S :

Thus most semiconductor protess operations are done “on <L
,faith, following ‘instructiops. Opegrations such as cleaniﬁg
are overdone in order .to be "sure." "“Yet yields are low at
times and high at others. 7Even neighboring wafers in the
same lot can differ radic7lly; It is not known why.
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Ehe U. S. semicenductor 1ndustry shlps about $2.5 billion

worth of product annually It. is estimated that(%he 1ndustry
average yield.dis around 50. percent.- This does not Amply. .
‘ that the output would be $5 billion, at 100 percent.yield -~ °~ °
with the same labor, since the loss is not air taken at the-

‘end ©of. the process. , Much culllng of unsuitable material

‘ogcurs along -the way It is probably fdir to say the loss

1s clgse  to $1 hllllon. The opportunity for 'saving is
us, and sO is the jeb of de¥ising measurements
s which would €nable manufacturing operations
i loss. The reasons for the NBS/ARPA‘progra

e

 With the above very brlef dlscu551on as background one
good reason to, suspect that variabidity in manufacturlng
processes w1thout adequate measurements and.controls mi
lead 'tq lest than ideal .reliability of the product. Com-
plaints from users abound. At recent FDA/NBS symposium on’
cardiac pacemakers, the frustration of the manufacturers
with their- inability to get sufflclently reliable semi- .
conduptors was very clear. . L . 1

' e
The,mllltary and space, electronlcs programs have for%?ﬁur
years been struggling w1th the same problemn. ' They ha
developed a pragmatic¢c approach: °‘if the deV1cegrare not 4
inherently rellable, find testing and screenang methods to
weed out the unreliable ones.- ‘The appro§bh is not altogether
sucessful ‘(the pacemaker problems occuf with the best aerospace
grades of aev1ces), but it helps och . e

In our 1nformatlon gatherlng for this study, we were told:

;ReliabiLity improVement is crucial to maintaining the\U. S.

world ‘position in electronics. -~ Texas Instruments A
- . ' . LA ~ ) b
. Greater reliability ‘would obviously, impact the business, but. . o

it is nOt possible to quantize its effect. - Jerrold Corporation "y .

13

Wathns—Johnson is most interested 1n,see1ng an lmprovement j S -

in ‘reliability. ¥

These responses are typical. ’

N

With regard to rellablllty of systems™in .the telecommuni;
cations *field,. the range is very wide. Here more than in [ - ‘

*
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components ohe can relate design.care and conservatism to
. .improved .reliability, at least on the average. We were .
- told by another company than Sony that Sony's TV seks are the
most reliable in the U. *S. market. ‘They “are also- higher-
. -Priced than others. In Europe -- where owners expect their
" sets to have appreciably better quality and longer life
. than Amerfcans expect of their sets.-- £V sets cost more
.. than in this country. In commercial equipment these dif-. .
Jv4 ferences in national market preferences: are absent. Every
¢ “manufacturer strives for .some optimum balance between quality
*" (including ie}iabilitY) and cost. o

a

Unfortunately, semiconductor devices -are the least reliable
electronic components (possibly. excepting 'vacuum tubes, for
, which no.data are at hard). 'The feature article in Electronics

© for October 2, 1975, presents evidence that component failure
. Trate trends over the last 'five years are at best level, and -
 for transistors are getting worse. Thig is disquieting. The
* ;artigle questions whether the same care is being taken in ’
N -Manufacture today as in former years.

'+ The n of the -industry is obvious, but there are few
sound suggestions for solutions. Experfience-in other
produet areas teaches that care and control in manufacturing
is necessary to make quality pppaucts. More care and more.
control” in semiconductor factories might do the same.

i . A . e . - ]
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} APPLICATIONS OF THE TECHNOLOGIES Ty i
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In the forfowing paragraphs, each.of the applications ander
. . Study is discussed briefly to bring into perspeétive the

technologies which are, useful in each application.
5 S ' "

N o . R . ‘ N 4 , '
: ' ' }lCable Television (CATV) Systems . ' P

. 1
-
i - & -
i , ) B .

f - - t

& ‘e
3 [ ¢l v

. . The essential technologies here are hybrid linear IQ's-and |
, Mmicrowgve (or at léast UHF) power transistors. ' CATV sysfems -,
¢ transmit many TV signals by cable over entire gi;iés. - .

" Large.numbers of repeaters are required to overcome cable
losses and to make up the power™lost at the cable termina-
: tions in subscribers' home$. Because many repeaters are :
. ' cagcaded, nonlinearities are cumulative;-and great_care
must be tak%F to reduce these inaccuracies to the minimum.-
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Development of UHF monolithic linear IC's would be a cost
reduction. ' So. would the use of broadband fiber optic trans-
missipn systefns. Cable losses are 3 to 5 dB per hundred

mgtex's, whereas fiber optic losses are ‘an order of magni-
e less. ) ‘

+
-

v . -

. . -~
The aqpual electronic hardware value 4in this application o
is 'about $100 million. A major supplier stated that "a
little more Sensible" regulatory approach i8_needed. A )
potential CATV service has to deal with the Federal Communj-
cations' Commission (ECC) first, then with the target com-. .,
munity and its goverfiment, and finally, with the FCC again.
At best, two sets of authorities, having different aims and
Ooutlooks, are involved. implification of the regulatory
environment would stimula¥e growth ef CATV systems. ‘

_; :\ i . L 4 4 bl ‘ . -( . \/

.

Electronic Funds Transfer Systems

-

There are no technological barriers here at al}. The néces-
sary computers and means of digital cogggnidations all exist
teday. Problems in regulation, security, and lack of inter-
Ssystem data transmission standards abound. :

- R 2N - ° ’ .
\ - ‘ , -

Land, Mobile Radio (including personal paging systems)

- —
s . ~ N A &

e : + X,
While mitrowave power and pignal devices and hybrid IC tech-
nology are:needed and used, the state of these arts is
* adequate. SAW's and monolithic linear IC's will provide -
+. lower costs in time. There are regulatory complications
here, also. =« ’ ‘ ; «

The industry is exposed to growiﬁg'competitiVe'pressure from
foreign manufacturers. One U. S. manufacturer said that

"his creative and aggressive use of hybrid IC methods had
allowed him to enlarge his domestic share of hand-held trans-
ceiver equipment (walkjie-talkie) sales and to penetrate the
European market significantly.- - . ="

. ,¢ N ‘é i . [ ’ ~
TV'Teleﬁhonesw .
- - A

-

One mafor effort to provide this service in the‘ early 1970's
, 'failéd for. cost and human factors yreasons. There are con-'’
N tinuing.efforts to achieve a viable cost/value ratio. Over-
all, this appliciﬁigﬂjmust be regarded as teéhqqlogically

e . 1 A
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immature except for specialized—cases which are too few in
number to make 'the idea commercially successful at present.
The entire system ig being. worked upon, and there seems
little that the Government could do now which would be

. helpful. | B : .

( s

/. . Satellite Communication

\ . r a

. - < - N 4
Hardware in this servige uses<§?arlyvevery tedhnolqgy in
this' study. Reliability, lighk weight, and low power demand
are overriding considerations in the satellites themselves.
Except for reliability problems and microwave -power tran-
sistors, ‘the technologies are adequate. Both of these topics
have been discussed. v

»

Data Neétworks!

t
- . 1

Thesé exist, are growihé’fapidly,“aﬁd are not being limited
by technology. There is no deubt that microprdécessors will
cause drastic changes in'the architecture of data networks -
and in their cost and usefulness, ‘but: these effects will ‘
. take place without Goye;nmqpt intervention in the techno%ogy.':
o L. . . { 37 .
'+ There are serious regulatory-problemsf "Because data networks
are so varied and changing'rapidly,\sglution}of the regqula-
tory que8tions will require an uncomm®yn amount of yisdom and
flexibility., =~ . ° s - T ! '
’ hd , . 2 - o 7
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Secﬁfe‘civilian Communications (scramblers) e

!
' 3 Tt

o

- . ! : o R . .
A 1972 NBS survey provided the basisgior the following. There
" are about 170,000 polife car,radios ahd 60,000 police porta-
ble radios in the United States. Of thesé, 9 percent had -
voice scramblgr¢ on” them. Aan addi¥iopal 52 perceént would. y
have scramblers if ‘the cost were not -sd high.. This represents"
about 1}5,900 potential sales in police servicg. There are .
'no doubt, other potential Sales as well, especially, iq tele-"

phones. : . . 1
{ 3 | -

It is-geghnicélly quité‘fegélble'EB%@oﬂﬁoice scfampling '
using either CCD or SAW devices which miy be cheap enough
; N R £ , . . .




’for .this application. Perhaps the National Instltute of

N

" “Law Enforcement and Criminal Justice or anether approprlate

agency could encourage such a developmenhr

-

-
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4 TV Receivers and Other Broadcast and-.
Citizen's Band Radio Equipment

'
+

These ag%llcatlons are grouped because. there is one common

dominant factor: as ultimate consumer products, cost is a
key item in making design decisiong. All the technplogy in
the world will not be used unless 1t'1s less expensive than
tHe present way of doing -the jeb. — =

The use of SawW fllters and monolithic linear IC's in’these
applications has beén discussed above. Both of these are
being introduced in TV sets as their costs come down.

. T -} .

o

BUSINESS ENVIRONMENT

bt [

The’ex1stence of new dev1ce technology does not of itself
- guarantee its use. Partlcularly in civilian appllcatlons,

‘ reduced cost is the most important factor.

e ' i
U. S. 1ndustry representatives State unequlvocally that
their needs are feor improved manufacturlng methods, not teéch-
nology. Our product1v1ty is not as good as that of our
foreign competitorss, and they have access to new technology
almost as soon as We do. . . - -
Government actions to "simplify and make consistent the re- .
lations between regulatory bodies and’the industry would be
welcomed. Policies_ aré desired which will encourage’ the
industry to reinvest in more eff1c1ent productlon tools and
to 1mprove productivity. o .

- ¢ -
! ’ !

We have a technologlcal Ead ovér the rest of the world > We
can de51gn to use this technology as. well ' as a‘yone N\ We -
are.not able to exploit either the technology or .the designe
in the world market as well as foreign producers, because .
they can mahj/quallty products at lower costs than we do.

-
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APPENDIX G -

© COMPANIES INTERVIEWED BY THE TASK FORCE.

Aeronutronic Ford Corporation September 10, 1975

" palo Alto, California

Contact: Harry J,-Goett ‘
Western Development Laboratories Division :

American Telephone and Telegraph September 23, 1975
Company- s ]
Washington, D.C.: . . .
Contact: Marvin Haltom, Communications Supervisor
¢ Richard Hake, Director of Government Communications
Bent Givens, Assistant Vice President for
' Federal-"Agencies } * -

., .
I

,Avantek, Inc, - S . - Septemﬁef 8, 1975

Santa Clara, California -
Contact: Lawrence R. Thielen, President and Ghairman
Forrest P. Fulton, Jr., Vice Pres1dent,
Telecom Division
Robert E. Goff, Direétor of Marketing, MIC
and Components D1v151§u
a

_Robert M., Bendorf, Inte tional Sales Manager

-

Bell Laboratories ) o \\.pctobe; 16,_19?5
Holmdel, New Jersey -, % ’

LY
RS

.

Contact: Solomon J. Buchsbaum, Vice President = Network
Planning and Customer Services

David Thoma$ ’
Boeing Computer Servic sy Inc. September 11, 1975
Dover, New Jersey .
Contacé:» John S. Gilbert, Director of Internatloﬁal . -
. Operatlons .

e, LT ‘ L ; . .
California Microwave . ' ' :'-September 10, 1975 ’
Sunnyvale, California '’ .

Contact: .D. B. Lesson, Vice Presigsft ‘ L. . .
. - .y G-1 ] R
: . . ‘ .
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. %
‘Collins Radio Grbubi Rockwell ° September 15, 1975
JInternational - '
Richardson, Texas g : - -

L

Contact: fThomas A. Campdbasso, Vice.President -and

) General "Manager

Tariqg. Aziz, Mandger, Internatlonal Satelllte
Communications Marketing

Don Smith, Dlrector, Internatlonal Marketlng,
Microwave Y :

‘

»

. v

Computer Sczences Corporation September 12, 1975
Falls Church, Virginia ‘ .

Contact: William A. Kuhn, Vice President, Program .
Development, International Programs

» s ‘a -

Comtech LaEZrato;ies, Inc. . Septemher 19, 1975

‘Smithtown, New York

Contact: Donald Campbell, Vice President, Technical
Planning

Jack Green, Chalrman of the Board

]

ke g,

Control Data Corporation . September 19, 1975
Arlington, Virginia™® A

3
-

Contact: Earle L. Lerette, Special Assistant to the
R Chief Executive Officer

.

(¥

Control Data’COrporation October 2, 1975 .

Minneapolis, ﬂinnesota _
Contact: Wllpur D. French, General Manager, Pan XZm Far
East Data Services and Systems Operatlons
Kent-H. Stow, Technlcal Development, Confrol
Data Technotec, Inc. -
€harles W. Bahan,* Vice Presmdent, COMSOURCE,
Service Bureau Corporatlon

P »
4

*New contact for_CDC key focal point is Mr. P. C. Qﬁ%tad,
Service Bureau Company, Greenw1chQ\Connect1cut.

~ 3
.
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Cook Electric Company . September'll, 1975
Morton Grove, Illinois o . . .

Coptacﬁ: Gerard L. Meyer, President, C-Trade, Inc.
. (1nternatlonal marketlng sub51dary)

'
t

Cornell Ugiversitg ’ ’ September lé,-l973«
Ithaca, New York , -

2,

'

Contact: Raymond Bowers, Program on Sc1ence, Technology
and Society : ‘
Jeffrey Frey, School of Electrlcal Enq1neer1ng

The Cyphernetics Corporation . September 164 19}5
Ann Arbor, Michigan

: L .
Contact: Kehneth Lochner,. President ,
John C. Duffendack, Vice President,
- Telecommunications Systems
.o | ey '
Daté'Resources, Inc. . September 15, 1975

Lexington, Massachusetts ca - «
2$

" Contact: -Charles Warden, Vlce President TN

Dennis O'Brien, Vice President, Marketlng,
Canada/Western Europe

Ralph DeMent Manageral

g
-

Telecommunications Services

~
a

»
2

Farinon Electric ) \ September 10, 1975
San carlos, California '

.
[3

. - ° = ) ' L * :
.Contact: Weston C. Fisher, Vice Chairman o
. William O. Craddock, Vice‘'President, Operations

s

.General Electric Company . o ‘” September 19, 1975.
Lgnchburg, Virginia .

Contact: Rlchard P. Glfford Vide President, RN
t -Communlcatlons Projects, “ \
* H. Speight Overman, Strategic - Plannlng Analyst

Al Glesseﬁman, Manager, Product Plannlng,

&

¥




v

' General Electric Company
. Rockville, Maryland : v, -

/

—

-

September’' 23, 1975

-

’

Contact: Gerhard Mueller, Manager, International Operation

'
Granger Associates

Robert  Streight, Manager, International Market
Development .

Peter Salisbury, Manager, Strategy Development
Strategy Plannlng Operatlon

&

a¢
-
-

.,/‘ September 9, 1975

Menlo Park, California .

Contact: | Jack L. Shephard -President . ~\
* "Kevin Giffen, Marketingrand Sales Manager
Robert W. Berg, Director of Marketing

~
+

N

Generdl Telephone and Electronlcs : -September 18, 1975
Stamford, Connectlcut '

Contact: James L. Clark Vlce President Communications Products
' and President of’ GTE Satellite Corp.

Lee L. Davenport, Pre51dent -GTE Laboratories, Inc.

Jane -Davis, Q?EQY Washlngton Representative, GTE
Internation ‘Inc.

John.V. Hefferman, Staff A551stant to the Pre51dent,
GTE Service Corp.

Wllliam .R. Malone, Vice Pre51dent GTE Corp.

ROy C. Megargel, Senior Vice:President/Telecommuni-

" cations Division, GTE International Inc. >

Claude E. Munsell, Vice Pre31dent/Telephone Operatlons
staff, GTE Seruace Corp.

N ]

- \.
-

General Telephone and Electronics . Septémber 22, 1975
Stamford, Connecticut s :

-

Contact: Alexander E. EattersonJ J;;q President, @TE Informa-
tion Systems, ‘Inc. g

*

”

. Hughes aircraft Company ' .- September ilﬁ 1975 °
"El Segundo,'California ' . ° ‘ 0

LY
‘

@ontact: R. W. Lyngren, DlreCtor of Admlnlstratlon‘and ’
Serv1ces . L.

.
» L4
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£ ; o
IBM Corporation o | " September 22, 1975
Armonk, New York / :

3 o
Contact: Fred Warden, Director of Telecommunfbations '

) Relations - | ;£»
ICC/Milgo . September -19, 1975
Miami, Florida ¢ '.' - , .
Contact: E. Bleckner, Vice Pre31dent for Operations, ,
Milgo,. and President, ICC
H. Moore, Manager, ICC Export Company
ITT 'September 17, 1975
New York, New York ¢ ’ :
4

Contact: Lynn Ellis, Director of Telecommunications
E. F. Johnson Cpmpany . Septengber 11, 1975
Waseca, Mlnnesota : o ’
Conitact: Richard E: Horner, President™ )

Martin Marietta Corporatioa
Orlando;

Contact:

I3

Microwave Assoclates,
Burllnyton,

Jim Hemans, Forelgn Sales

»
»

September 15, 1975
Elor}da . ‘ » « - -

a RS : -
3 I 4
.

" George F. MAnsur, Vice President "o o
Harold W. Clark, MarKeting Director,. . .
Communications and E&ectronlcs .

- Y
(4

Inc. 'y " . September 17, 1975
Massachusetts - ) - BN

AT Vo

Contact:. John-Van, International Marketing Manager i
2 R S .
,Motoxola, Inc. ) September 12, 1975
Schaumberg,'Illinois ’ o
Contatt: James Searle, Vice Pfeszdent and Manager, Latln

¢
fs

boa

American, Dlstrlbutlon ) T
Martin Cooper, Vlce,Presldent, and Division —
Dlrector of Systems.Operations . -~
Curtis J. Schultz, le% tor,. Intermational =
Engineerlﬁg. . ’
- . . T -7 ‘ B
Yoo . e - 1
S o
—_— . 265
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North Electric Company September 12, 1975
Galion, Ohio ’

, 3
. ’ 4 . . ,
Contact: - J. A. McDavid, Vice President, Corporate Planning
Chuck Conry, Vice: President; Government Products
Morris Horrell, Vice President, Product Development

° .,

» - C T
Rapidata, Inc. & ) September 11, 1975
Fairfield, New Jersey ’ , ‘
Contact: I. M. Auld, Vicé Presjdent,

International
x Curt M. Huff Assistant Vicé President, Operatlons
- Stephen Prltchard International Sales

Y
3
’

¢
Raytheon Data Systems . -ﬁeptember“?B, 1975
. Norwood, Massacﬁusetts . .

.

Contact: Hugh Bannon, Marketing Manager )

John Caliguire; Export Manager

-

pess ) ‘

RCA Corporation : . . October‘lé, 1975
New York, New York . oL .

~ - v ? 0 -
Coritact: William’ Webster, Vice President, Laboratories
o Stephen S. Barone, Vice President, Llcen51ng

Alan D. Gordon,* Vlce Presgdent Internatlonal
Llcen51ng

James Hillier, Execut1Ve Vice Presgﬁent Research
" *and Englneerlngv

- .
. -
‘ .
» . - ‘
\ »
»

RCA Communications Systems '_'

\Meadow Lands, Pennsylvanla
K s

September 18, 1975 -

"
, . .
Contact: Ray Hamblett Manager, International Sales, "

Mobile -Communications Systems . R
Malcolm L. Stephenson, Manager, Systems Englneerlng,

L . Mobile Communlcatlons Department ¢ ..
il ‘ 3
' “" glﬂ T ‘ < ) ‘Nv.
Rdckwell International . ' _Septembér-11, 1975
' Doyney, Califopnia L oo, ! -
o .
Coqtact:

. Gene Freeman, Space Division

2 \
!
i

¢
.
hd .

~
-

-




1 i ) >
"Sanders Data Systems, Inc. . ' September 17, 1975
> Nashua, New Hampshire g .

o 3 ;

Contact: M. Andrew Haladej, Vice Pre51§ent, Business

. : Development r
. . Charles L, Reglster, Vice’ Pre51dent Corporate
. 4 Staff . , o
- * N - { . - \ ‘ v
) Soientific—Atlanta ) September-l?, 1975

Atlanta,,Georgia

. -
.

Centact: Sid Topol, President : ‘ B
) Vv
. . . ’
The Singer Cémpany - c September 22, 1975
New York, New York )

9

contact: cClark B. Robbins’ Manager, Advanced Systems

'
. . . -

Stromberg ~Carlson gorporatlon September 10, 1975
Rochester, New York .. , . -

2

Contact: John Fairfield Vice President, Internatlonal N
Joe Kot21n,fManager, Inter) atlonal ‘Programs

3
.
’ —

TRW, Inc. o Seéptember 12, 1975
Redondo Beach, Californiai ?
) ~ »

2 -
]

Contact: James Burnett Senlor Vice Pre51dent,\TRW Systems

- .Group - o - L
¢ Jah Roos, Systems and Energy
, - Texas Instruments - ) Séptember 26? 1975 .
" Dballas, Texas, g ' “ October 7, 1975
. . .
. My .
Contact: Fred Bucy, Vice Pre51dent arild Chief Operating :
Officer — Ve e e T
. Norman Neuriter, Manager, International Busrness S

Development . w ;§§

Charles- Phlpps, Manager, Strateglc Plannlng X
” Tymshare, Int. ' : oo September”l?, 1975
- Capertino, California : ’ .
%:?ontact. Thomas J~-"0' Rourke, President '
. Warren“Prince, Vice President, Data Serv1ces . -
o D1v151on - » R I
i . v . .
. . ¥ t .
° | 267 ”
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v . “l
, Wescom, Inc. ; : - . September 11, 1975
. _ Downers Grove, Illinois g ‘ : P
5 . ’ . .
ES i v .
Contact: - Alan Brown, President v '
/\zoger M¢Lain, International Marketing : .
3 . .‘i‘ * "
Y - ;:‘9'
~ ] - . . R4
Zenith Radio - October 8, 1975-
. Chicago, Illinois o ! ‘ ’ .
' Contact: Robert Adler, Research Vice. President
il . . v ’ ) ’ ‘ ) ) <
- . . 2 ’ ¢
. / . .
N / * N
. . MJI . ?.
- 4 * .
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i

ac . -
Aerosat

‘AFB‘
AFSATCOM
ALASCOM~
ALOFT

AwLeaME:f.

AMOS
AMP,
ANIK
~ APCO_

Inc. ..

ARBITS.
_ARPA
“ATCAP

ATS -
AT&T
Autodin

BNR* ﬁ!&'

C

cAT |, ..
CATV .
SN

CBS

cCp . *
CCIR =

GCITT

CCTV :
CGE -

‘CM N

QNET

CoCom
~ CoMsarT
. COMSTAg .

ABBREVI@TIONS A

-

~,

lll\l

-~

-AéPENDIX H

9

ACRONYMS

~ ok

alternatlng current ‘

aerdnautical satéllite system planned
for the future

Air Fdrcé Base :

name of Air Force satellite: .

Alaska- Communications division'of RCA

name of Air Force program

amplitude modulation

Army Medical Outpatlent System

Amphenol, Inc. -

name of Cangdian satellite~

Associated Public- Safeﬁy Comntunications
Officers.

'Army Base Informatlon Transfer System

Advanced Research Projects Agency -

Army . Telecommunlcatlons Automation -
Program

Applications Technology Satellite

American Telephoke and Telegraph ' Company

Automatic Dlgltal Network (DOD)
Bell Northern ReSearch % ey
. T Ree
Ce151us’ ‘ ' . .
computer—alded 1nstructlon ’ !
_community antenna telev151on (cable
television) —~

Columbia Broadcastlng System -

charge-coupled-device -

International Radio Consultative
Committee

“International” Telephoge and Telegraph
ConZultative Committee

closed ‘circuit television. -

Compagnie Generale d'Etudes Telecdmmuni-
cations .

Gentimeter o —

Centre ,National d'Etudes Telecomgunica~

tions :
Frge World Coordlnatlng Committ
Communications $ate111te Oorporatlon
name Of COMSAT satellite

\

4 ) R : - ~

H-1 .
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CORGUIDE
CRT
CTAB

CaAC

. oCTC .

CTS
CVESD

aB
dB/km

‘_dBm

dBW
dc

. DCPRS

DOD
DOMSAT
DsC .
DSCS -

- DTM

EFTS
- EAROM
ExIm

f
FCC

"FDA

"FDM “ 4
FLTSATCOM
FM

FoC

GENESYS
GHz
GLOBECOM
GNP -
G@SAT,
GTE -

IBM
IC.
IEEE

’

~

optical’ fiber trade name

cathode-ray tube .

Department of Commerce . Technlcal Adv1sory
Board o,

Cable Television Technlcal Adv1sory
Committee

Central Texas College

Communications Technology Satelllte

contlnuous variable slope delta -

decib

decibels per 'kilometer

decibels relatlve to 1 mllliwatt
decibels relative to 1 watt
direct current

« Data Collectign Platform Radiog Set,

Department of Defense

domestic satellite

dlrectasatelllte communication -~

Defense Satellite Communications System -
Director of Telecommunlcatlons Manage ent

- (obsoletef\\\ ; .

electronic fund transfer system
electrically alterable read-only memory
Export Import Bank , . s
carrier frequency - -

Federal Communlcatlons*Comm1551on‘ :

_Food and ¥rug Administration

frequency division multdiplexing

Fleet Satellite Communlcatlons System
frequencdy modulatidén’- "° .,

fiber optlc commgnicatlons’

]

Graduate Englneerlng Educatlon System

_glgahertz . s

. . -

Gross Nationzl Product : ]

General Sateéllite Corporation ,_

Qeneral-Telephone an Electronics

International-Business- Macﬁunes Corporatlon-

integrated.circuit

Institute of,Electrlcal and Electronlcs
Engineers

Global Communlcatlons dijgslon of RCA

‘intermediate frequency

A}




#

“»

INTELSAT

IRAC
ITFS .
ITT

ITU

k Vo
kb/s
kHz -
km

KsC

kw

_ LEAA
LED . .
LES -

~ LMR

m
MARISAT
‘Marots - -~
Mb/ )
, MOS
Me

«

MHz -
MIT LA
MITRIX )
e -
MTS

um

NARUC
Nasa C

‘NBS |
- NOAR,

NSF
QT
© OTP

.PBS .
PCM ~

ltf,lt

Y

‘Intérnational Telecommunica
Satelllte¢Consort1um

gions (

Interdepartment Radio -Advisory. Committee -

. Instructional Television Fixed Service

International Telephone and Telegraph

Corporation -

International Telecommunication .Union

/ -
kilo
kilobits per second
kilohertz L
kilometer '

<

Kennedy Space’ Center (NASA)

kilowatt -

'

, .
Law Enforcement Assistance Administration:

llght-emlttlng diede

name of Lincoln Labs (MIT) satelllte

‘land mobile radlo

meter

~

Maritime Satelllte System - ‘
maritime satellité@ system 1n deﬁelopment

megabits per second

metal-oxide-semiconductor
\ A U. S? Navy fulti-media telecon%erenc:.ng
‘program to serve 1solated unltS»m,/

megahertz

-~

' Massachusetts Institute of Technology
-Mitre Corporatlon two-way’ broadband systel

millimeter:

message telecommUnlcatlons service

mlcrometen

/~

°

National Association of Regulatory Utlllty

National Aeronautlcs and Space Admlnlst;a~

Commissioners.
tion °
. Nation: Bureau of St
Nationa Oceanlc and
tion

dards

tmospheric Admlnlstra- &%

Natlonal Sc1ence Foundatlon

Offlce
O 1ce

Publlc

of‘Telecommunlcatlons .
of Telecommunlcatrons Pollcy_rl

Broadcas:tlng Servq.ce ‘»
pulse code modulatlon

-4

’
’
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. 4 / — L
v o ! \ . . ., . RS
’ PIN 7 » = | positiye-intrinsic-negative 'y -
PLATO -.! Programmed Logic fo?LAutomatlﬁ Teaching
= ’ . Operation - Dt P
"PM ‘ - _phase moduylation S "
~.PORD * ~ (British) Post Office Research.Development \
_ . ppm - .= . part per million . -
‘. , PROM o - programmable read-only memory
PTT : ) -, post, telegraph, ahd telephone organlzatlon S
. ) Q\//’fr\\<:&-‘- quallty factor of a resonator C B
\ \ Rca . ~ Radio Corporation of Amé!!ta SRS
\\ RCC - - ~ radio common carrier . e
R&D : ~ researéh and development - ’ ’
RELAY = name.of satellite - N
‘ REPRO . - reprogrammable read=only memory N
’ . ~-. radio frequency '
L/ RMM - read-mostly memory (similat to EAROM),
ROM . * = read-only memory L s
: SAB . ~" Space Applications Board “
",j " SAM ~ .surface-to-air m15511eq‘
SATCOM » = hame of RCA satellite
SAW ’ .~ surface acoustic wave (device) X
“° 8BS _-=. Satellite Business Systems
' SEL | * & Standard Electrik Lorenz- ‘
. SELFOC + - trade name for "self-focusing" ‘
SITE - L~ Shlpboq;d Information, Tralnlng and
. Entertainment s
Skynet" ‘%ﬂ- A satellite gystem - N
SMR '~ Special Mobile Radio .
SMS/GOES . ~ TWeather satellite system - \ . ‘§§
S/N .~ " signal-noise (ratio) |, :
S0S. -~ silicon-on-sapphire °
SPAs - . - State Planning Agencies @ s
STL ; < Standard Telecommunications Laborato*y
~ Symphonie - 'name of satellite 0
~ SYNCOM * "y Synéhronous mmunlcatlon Satelllte .
Teph .+~ circuit configuration:’
TDM . - time division multiplexing . . ;
TDMA ' - Time Division Multiple Access DR
3 TELESAT " = 'namé of both’ the 'Canadian satellite - . '
. N . - - corporation and thé satellite’ <
Telex - = Automatic Teletypewriter Ethange SerV1ce
- . (of Westetn Union) .
14 ' > . N
{ 2
i o ‘ - i
‘ - * 0T .
. T W * <
' H<A e




TICCIT - Time-Shared Interactive Computer-Contrelled

Lot - Information Television (System): @ =+ . -
* TTL. Ty transistor-transistor ‘logic - '

TV -+ television- S i

\

X ) o .
U. K. g Ukited Kingdom ~ '
UHF .~- ultra-high frequency ., - .
USAECOM - .U. S, Army Electronics ‘Command {obsolete)
USMA - U. S. Milifary Academy (West Point)-.

USSR "= ,Union of the Soviet Sogialist Rgpublicg

- X .
L] v Y

very-high frequency . ‘
World Administrative Radio‘Eoﬁfefence

‘ wide arxea telecommunications service .
name of Western Union Satellite

.
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