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2.1 Title of Standard: 

Cognitive Medium Access Control (MAC) and Physical Layer (PHY) specifications: Policies and procedures for Portable operations of Wireless Regional Area Network in the TV Bands

5.2 Scope of Proposed Standard:

Specifications of physical layers (PHY) and Medium Access Control layers (MAC) that enable unlicensed operations of personal/portable devices in TV band white space (TVWS) and provide safeguards to prevent the unlicensed operations from causing harmful interference to incumbent communications services. The enabled TVWS operations of personal/portable devices may include but not limited to: 1) Communications between a number of Mode I devices in client modes and a fixed TVWS devices; 2) Communications between a number of Mode I devices and/or Mode II devices in client modes and a Mode II device in master modes.
5.3 Is the completion of this standard is dependent upon the completion of another standard:

No.

5.4 Purpose of Proposed Standard:

The purpose of this standard is to expand and enhance the usefulness of the wireless regional area networks (WRAN) operations being developed in the IEEE 802.22 standard setting process by providing desirable supports and services of unlicensed operations of personal/portable devices in TV band white space (TVWS) for a variety of operating environments while ensuring adequate safeguards in place that avoid harmful interference to incumbent communications services. 

5.5 Need for the Project:

After adopting rules in its second Report and Order, the Federal Communications Committee (FCC) amended 47 CFR part 15 in February 2009 that allow both fixed and personal/portable unlicensed devices to operate on unused television channels in locations where such operations will not results in harmful interference to TV services and other services that use the TV bands. Given the fact that the current IEEE P802.22 primarily addresses unlicensed operations in TV bands for fixed devices, a new project is needed in IEEE 802.22 working group to develop necessary standardized PHY and MAC specifications for unlicensed operations of personal/portable devices in TVWS that are fully interoperable with the fixed unlicensed devices. 

Five Criteria
17.5.1 Broad Market Potential 

A standards project authorized by IEEE 802 shall have a broad market potential. Specifically, it shall have the potential for: 

a) Broad sets of applicability. 

b) Multiple vendors and numerous users. 

c) Balanced costs (LAN versus attached stations).

IEEE 802 standards for wireless devices are widely implemented and widely used for numerous applications, such as local area networking, wireless internet hotspots, streaming video, and even “first mile” access applications.  Tens of millions of WLAN radios have been shipped, from multiple vendors, and costs are attractive enough that they are now built into “stations” as diverse as laptop PC’s and video cameras.  Extending 802 wireless networking to other parts of the spectrum will further broaden this range of applicability.

Opening up presently unused blocks of spectrum, coupled with the attractive propagation characteristics of the VHF/UHF TV bands, will extend the availability of broadband services and applications by enabling longer-distance and non-LOS links.  This is especially necessary for economic viability of broadband services in low population density rural (and other unserved or underserved) areas.  This will also provide additional capacity to help alleviate spectrum congestion in more densely populated areas through scalability (lower transmit power and lower antenna heights to gain cellular-like frequency reuse).

The TV bands are being studied for re-allocation on a global basis both in the ITU-R and in individual countries as they transition from analog to digital broadcasting and spectrum is freed up accordingly.  Pursuing global harmonization will further broaden the applicability and increase the economies of scale of wireless networking in this region of the spectrum to the benefit of manufacturers, service providers, and users alike.

Support for unlicensed TV band operations of personal/portable devices in IEEE 802.22 standard family through a formation of a new project, IEEE P802.22.3, will enhance the value and adoption of the standard by providing users and service providers with additional valuable and desirable service offerings and capabilities, while maintaining full compatibility with the fixed component being implemented in the based 802.22 standard.

17.5.2 Compatibility
IEEE 802 defines a family of standards.  All standards shall be in conformance with the IEEE 802.1 Architecture, Management, and Interworking documents as follows: 802 Overview and Architecture, 802.1D, 802.1Q, and parts of 802.1f.  If any variances in conformance emerge, they shall be thoroughly disclosed and reviewed with 802.  Each standard in the IEEE 802 family of standards shall include a definition of managed objects which are compatible with systems management standards.

The proposed standard will take advantage of the better non-LOS propagation characteristics and longer reach potential at these lower frequencies, and will provide robust and reliable mechanisms to prevent harmful interference to licensed operations in the TV bands.  Where feasible for the application, it will draw on concepts and technologies from existing 802 wireless standards.  By extension, it will be compatible with the 802 architecture, including 802.1D, 802.1Q, parts of 802.1f, and, probably with 802.21.
17.5.3 Distinct Identity
Each IEEE 802 standard shall have a distinct identity.  To achieve this, each authorized project shall be:

a) Substantially different from other IEEE 802 standards.

b) One unique solution per problem (not two solutions to a problem).

c) Easy for the document reader to select the relevant specification.

No other 802 wireless standard except 802.22 specifically addresses all of the technical and operational issues inherent in operation in the VHF and lower portion of the UHF spectrum, i.e., the TV bands, where, because of the more favorable propagation characteristics, it is possible to cover extensive areas in LOS and non-LOS conditions, making it economically feasible to serve even sparsely populated rural areas.  Also, no current 802 wireless standard except 802.22 includes the ability to determine the presence of licensed users in the TV band and adjust its frequency of operation, power level, and/or other operational characteristics so as to avoid harmful interference to these operations.  
Providing supports for unlicensed personal/portable TVWS devices, IEEE P802.22.3 standard will maintain compatibility, interoperability with the base IEEE 802.22 standard, and, importantly, protection of the incumbent licensed services with which the target spectrum will be shared.
17.5.4 Technical Feasibility 

For a project to be authorized, it shall be able to show its technical feasibility. At a minimum, the proposed project shall show:

a) Demonstrated system feasibility.

b) Proven technology, reasonable testing.

c) Confidence in reliability.

The favorable propagation characteristics at VHF and lower UHF frequencies are well documented in the literature, and demonstrated in the field by decades of practical operational experience, both in urban and rural environments.

Existing 802 wireless standards in other bands (e.g. 802.11h) have demonstrated that detection and avoidance of operation in spectrum occupied by licensed users is technically feasible.  

As a result of the migration of TV stations from analog to DTV operation, there is a large body of work documenting the appropriate co- and adjacent-channel D/U power ratios that would avoid harmful interference with TV services.

There is a similar body of work documenting the appropriate co- and adjacent-channel D/U power ratios that would avoid harmful interference for land mobile and other licensed services. 

Long term experience with hundreds of millions of mass produced WLAN devices, consumer TV devices, and cellular telephones demonstrates that the technology is highly reliable. 

Providing supports for unlicensed personal/portable TVWS devices, IEEE P802.22.3 standard will be able to ensure technical feasibility given the above considerations.

The 802.22 WG will prepare a coexistence assurance document.

17.5.5 Economic Feasibility 

For a project to be authorized, it shall be able to show economic feasibility (so far as can reasonably be estimated) for its intended applications. At a minimum, the proposed project shall show:

a) Known cost factors, reliable data.

b) Reasonable cost for performance.

c) Consideration of installation costs.

The economic feasibility of IEEE 802 wireless devices is well-documented.  The cost factors for system components used in mass-market consumer TV devices  and cellular telephones are also well established.  
Providing supports for unlicensed personal/portable TVWS devices, IEEE P802.22.3 standard will benefit wireless internet service providers (WISPs) by extending the service range of their operations, and together with IEEE 802.22 based standard, will allow wireless broadband providers to reach new customers and to extend and improve their services in rural areas. 
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