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Abstract

This document provides a modified IEEE P802.22 RAResCom format plus 5 Criteria.

Notice: This document has been prepared to assist IEERB0R is offered as a basis for discussion ambisbinding on the
contributing individual(s) or organization(s). Thaaterial in this document is subject to changéoim and content afterf
further study. The contributor(s) reserve(s) tightrto add, amend or withdraw material containagine

Release: The contributor grants a free, irrevocable licetts¢éhe IEEE to incorporate material containedhis tontribution,
and any modifications thereof, in the creation 0flBEE Standards publication; to copyright in tBEE’s name any IEEH
Standards publication even though it may includgiqus of this contribution; and at the IEEE’s sdliscretion to permit
others to reproduce in whole or in part the resgiiEEE Standards publication. The contributoo asknowledges ang
accepts that this contribution may be made pulglitBEE 802.22.

Patent Policy and Procedures. The contributor is familiar with the IEEE 802 Pat&olicy and Procedures
<http://standar ds.ieee.or g/quides/bylaws/sh-bylaws.pdf>, including the statement "IEEE standards mayuitelthe known
use of patent(s), including patent applicationsyjated the IEEE receives assurance from the paidder or applicant with
respect to patents essential for compliance with bandatory and optional portions of the standakhrly disclosure to the
Working Group of patent information that might ldewvant to the standard is essential to reduceaksibility for delays in
the development process and increasdikedihood that the draft publication will be amwed for publication. Please not
the Chair ¥Vendong Hu> as early as possible, in written or electroniarfpif patented technology (or technology und
patent application) might be incorporated into aftdstandard being developed within the IEEE 802\&#tking Groupf you
have questions, contact the | EEE Patent Committee Administrator at <patcom@ieee.org>.
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PAR FORM

PAR Status: New PAR
PAR Approval Date: 2004-09-23
PAR Signature Page on File: Yes

1. Assigned Project Number: 802.22
2. Sponsor Date of Request: 2004-07-08
3. Type of Document: Standard for

4. Title of Document:

Draft: Information Technology -Telecommunications and infation exchange between systems — Wireless Rdgiona
Area Networks (WRAN) - Specific requirements - P22t Cognitive Wireless RAN Medium Access Control
(MAC) and Physical Layer (PHY) specifications: @b and procedures for operation in the TV Bands

5. Life Cycle: Full-Use

6. Typeof Project:
6a. Isthisan updateto an existing PAR? Yes
6b. The Project isa: New Standard

7. Working Group Information:
Name of Working Group: IEEE 802.22 Wireless Regional Area Networks
Approximate Number of Expected Working Group M embers: 50

8. Contact information for Working Group Chair:
Name of Working Group Chair: Wendong Hu
Telephone: 408-467-8410 FAX: 408-452-0278
Email: wendong.hu@st.com

9. Contact information for Co-Chair/Official Reporter, Project Editor or Document Custodian if different from the
Working Group Chair:

Name of Co-Chair/Official Reporter, Project Editor or Document Custodian:
Telephone: FAX:
Email:

10. Contact information for Sponsoring Society or Standards Coor dinating Committee:
Name of Sponsoring Society and Committee: Computer Society Local and Metropolitan Area Netgo
Name of Sponsoring Committee Chair: Paul Nikolich
Telephone: 857-205-0050 FAX: 781-334-2255
Email: paul.nikolich@att.net
Name of Liaison Rep. (if different from the Sponsor Chair):
Telephone: FAX:
Email:

Name of Co-Sponsoring Society and Committee:
Name of Co-Sponsoring Committee Chair:
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Telephone: FAX:

Email:

Name of Liaison Rep. (if different from the Sponsor Chair):
Telephone: FAX:

Email:

11. The Typeof ballot is: Individual Sponsor Ballot
Expected Date of Submission for Initial Sponsor Ballot: 2007-01-01

12. Fill in Projected Completion Datefor Submittal to RevCom: 2007-06-01
Explanation for M odified PAR that completion dateis being extended past the original four-year life of the PAR:

13. Scope of Proposed Proj ect:

This standard specifies the air interface, inclgdime medium access control layer (MAC) and physigeer (PHY), of
fixed point-to-multipoint wireless regional area netwsits fixed and portable user terminajperating in the VHF/UHF |
TV broadcast bands between 54 MHz and 862 MHz.

Isthe completion of thisdocument contingent upon the completion of another document? No

14. Purpose of Proposed Project:

This standard is intended to enable deploymenttefoperable 802 multivendor wireless regional aeavork products,
to facilitate competition in broadband access lowjgling alternatives to wireline broadband accesbextending the
deployability of such systems into diverse geogi@pheas, including sparsely populated rural arelde preventing
harmful interference to incumbent licensed servinghe TV broadcast bands.

14a. Reason for the standardization project:

There is a large, untapped market for broadbanelegis access in rural and other unserved/undetsareas where wired
infrastructure cannot be economically deployeddBets based on this standard will be able to séwse markets and
increase the efficiency of spectrum utilizatiorspectrum currently allocated to, but unused by, Tt¥idroadcast service.
The regulatory environment for operation of sucbaltband wireless access systems in the TV bandseleasclarified in
some countries (e.q., in the USA through the FCCORBB-260) and the scope of this project has beprstad
accordingly to clarify the capability and flexikliof operation.

15. Intellectual Property:
Hasthe sponsor reviewed the | EEE patent policy with the working group? Yes
Isthe sponsor awar e of copyrightsrelevant to thisproject? No
Isthe sponsor awar e of trademarksrelevant to this project? No
Isthe sponsor awar e of possible registration of objectsor numbersdue to thisproject? No

16. Arethereother documentsor projectswith a similar scope? No

Similar Scope Project Information:

17. 1sthere potential for thisdocument (in part or in whole) to be adopted by another national , regional or
international organization? Do not know at this time

If yes, please answer the following questions:
Which International Organization/Committee?
International Contact

Infor mation?

18. If the project will result in any health, safety, or environmental guidance that affects or appliesto human health or
safety, please explain in five sentences or less.

19. Additional Explanatory Notes: (Item Number and Explanation)
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Item 4: “Wireless Regional Area Network” (“WRAN")apoint-to-multipointnetwork for operation over large, potentially
sparsely populated areas (e.g. rural arEad)xed userterminals taking advantage of the favorable propagation
characteristics in the VHF and low UHF TV bardswell as for portable user terminals operatiney @ikely smaller

area with sufficient margin {the fixed base statiohe unique requirements of operating on a stiact-interference basis
in spectrum assigned to, but unused by, the incatrlmensed services requires a new approach ysirgpse-designed
cognitive radio techniques that will permeate bt PHY and MAC layers. The IEEE 802.18 Study Grohiartered to
develop this PAR does not believe that any exidlitieE 802 PHY/MAC combination can meet these rezmaénts

without extensive modifications. The Study Groas therefore concluded that placing the projeet irew Working

Group is the most efficient approach.

The Working Group will maintain ongoing communicais with the joint effort of the IEEE Communicatioand EMC
Societies as it determines the technical definiibnon-interference, harmful interference, thegasurement and
acceptable mitigation.

Itis in the best interest of users and the ingustistrive for a level of coexistence between lgse systems. The IEEE
802.22 WG provides mechanisms for coexistence ettier systems in the TVWS band. One approaclt@yanon
coexistence mechanism that may be used by other 3'¥ygtems; other approaches are also possible.

CRITERIA FOR STANDARDS DEVELOPMENT (FIVE CRITERIA)

Broad Market Potential

A standards project authorized by |EEE 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 winleplemented and widely used for numerous applicatio
such as local area networking, wireless intern&tguts, streaming video, and even “first mile” asce
applications. Tens of millions of WLAN radios haveen shipped, from multiple vendors, and costs are
attractive enough that they are now built into tistas” as diverse as laptop PC'’s and video cameEatending
802 wireless networking to other parts of the spmeetwill further broaden this range of applicalyilit

Opening up presently unused blocks of spectrunpleduwith the attractive propagation charactersstitthe
VHF/UHF TV bands, will extend the availability ofdadband services and applications by enablinggieng
distance and non-LOS links. This is especiallyessary for economic viability of broadband servicelew
population density rural (and other unserved oreuselved) areas. This will also provide additiaredacity to
help alleviate spectrum congestion in more densepulated areas through scalability (lower trangroitver and
lower antenna heights to gain cellular-like frequereuse).

The TV bands are being studied for re-allocatiom@hobal basis both in the ITU-R and in individualntries
as they transition from analog to digital broadicegsand spectrum is freed up accordingly. Pursgingal
harmonization will further broaden the applicalitind increase the economies of scale of wirelesgarking in
this region of the spectrum to the benefit of mantirers, service providers, and users alike.

While only fixed broadband wireless access opamatias to be allowed by regulation in the US attilne of the
original PAR, the regulatory environment has sibeen clarified with the publication of the FCC R&8-260
where cognitive personal/portable operation has laéen allowed under specific conditions. Indmagiare that
the same trend is taking place in other countrsasell (e.g. OFCOM in UK). The addition of thessvites in
the TV bands will expand the type of applicationd &his clarification is proposed accordingly tmal the
development of the 802.22 standard to accommod#yeiriteroperable cognitive fixed and portableuse
terminals operating under the control of 802.22nitbge fixed base stations in a master/slave retesthip.
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Compatibility

|EEE 802 defines a family of standards. All standards shall be in conformance with the IEEE 802.1 Architecture,
Management, and I nterworking documents as follows. 802 Overview and Architecture, 802.1D, 802.1Q, and
parts of 802.1f. If any variancesin conformance emerge, they shall be thoroughly disclosed and reviewed with
802. Each standard in the |EEE 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 tkteteon-LOS propagation characteristics and longach
potential at these lower frequencies, and will tevobust and reliable mechanisms to prevent hdrmf
interference to licensed operations in the TV bandere feasible for the application, it will dram concepts
and technologies from existing 802 wireless stasglaBy extension, it will be compatible with th@23
architecture, including 802.1D, 802.1Q, and pafi802.1f.

Distinct Identity

Each |EEE 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 solutionsto a problem).
c) Easy for the document reader to select the relevant specification.

No current 802 wireless standard specifies oparatithe VHF and lower portion of the UHF spectrum,, the
TV bands, where, because of the more favorableggaifpn characteristics, it is possible to covaeresive areas
in LOS and non-LOS conditions, making it econonticBasible to serve even sparsely populated arneds.
Also, no current 802 wireless standard includesathikity to determine the presence of licensedssethe TV
band and adjust its frequency of operation, poeeel| and/or other operational characteristicsssim avoid
harmful interference to these operations.

Technical Feasibility

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

a) Demongtrated system feasibility.

b) Proven technology, reasonable testing.

c) Confidenceinreliability.

The favorable propagation characteristics at VH# lawer UHF frequencies are well documented in the
literature, and demonstrated in the field by desarfgractical operational experience, both in aoraad rural
environments.

Existing 802 wireless standards (e.g. 802.11h) ki@monstrated that detection and avoidance of tiperia
spectrum occupied by licensed users is technifedigible.

As a result of the migration of TV stations fromakyg to DTV operation, there is a large body of kvor
documenting the appropriate co- and adjacent-ch@ikhkepower ratios that would avoid harmful intexace
with TV services.

There is a similar body of work documenting therappiate co- and adjacent-channel D/U power rdtias
would avoid harmful interference for land mobiledather licensed services.

Long term experience with hundreds of millions @&fs® produced WLAN devices and consumer TV devices
demonstrates that the technology is highly reliable

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.
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b) Reasonable cost for performance.
c) Consideration of installation costs.

The economic feasibility of IEEE 802 wireless degigs well-documented. The cost factors for system
components used in mass-market consumer TV deaieasell established. As these devices will automasly
determine the presence of licensed operations\aid them, installation costs will be minimal ormexistent.
The resulting standard would even bring economyicadlble broadband access to lower population tengial
areas, supporting the societal goal of bridging diggtal divide'.
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