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Please click on ayear to view the submittal deadlines for the year 2000 and the year 2001.
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1. Sponsor Date 2. Assigned Project 3. PAR Approval
of Request Number Date
2000 Oct 27 802.16.1b 2000 December 07 (request)

Copyright release must be submitted with appropriate signatures by FAX (1-732-562-1571)}

[ 1 PAR Signature Page on File { IEEE Staff to check box}

4. Project Title, Recorder and Working Group/Sponsor for this Project

Document type and title: {Place an X in only one option below}

o [x] Standard for{document stressing the verb "shall"}
« [] Recommended Practice for{ document stressing the verb "should"}
e [] Guidefor {document in which good practices are suggested}

Title: Telecommunications and Information Exchange Between Systems - LAN/MAN
Specific Requirements - Air Interface for Fixed Broadband Wireless Access Systems
including License-Exempt Frequencies

Name of Working Group (WG): |IEEE 802.16 Working Group on Broadband Wireless Access

Name of Official Reporter (usually the WG Chair) who must be an SA member as

well asan | EEE/Affiliate Member - Roger B. Marks

| EEE-Standards Staff has verified that the Official Reporter (or Working Group
Chair) isan |IEEE and an |[EEE-SA member:

’[ ] (Staff to check box)

|Contact Information:

Telephone [+1303 497 3037 [FAX: [+1303497 7828
|E-mail: |r.b.marks@ieee.org | |
IName of Working Group Chair (if different than Reporter): M1

| EEE-Standards Staff has verified that the Working Group Chair is an |EEE and

an |EEE-SA member: [ 1 (Staff to check box)

|Contact Information:

[Telephone 1 IFAX: |[]

[E-mail: 1 | |
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Computer Society, LAN/MAN Standards

Name of Sponsoring Society and Committee: Committee; Microwave Theory and
Techniques Society

|Name of Committee Sponsor Chair: Jim Carlo

:E:El;ggndards Staff has verified that the Sponsor is an IEEE and an IEEE-SA [ (Staff to check box)

|Contact Information:

|Telephone +1 214 340 8837 FAX: [+1 2148535274

|E-mail: jcarlo@ti.com

5. Type of Project

a. Isthisan update to an existing PAR? No

If YES, indicate PAR Number/Approval Date
If YES, isthis project in ballot now?

b. Choose one from the following:

[ 1 New Standard

[ ] Revision of existing Standard { number and year} [ ]

[X] Amendment (Supplement) to an existing standard { number and year} [802.16.1]
[ ] Corrigendato an existing standard { number and year} [ ]

6. Life Cycle

[X] Full Use (5-year life cycle)
[ ] Tria Use (2-year life cycle)

7. Balloting Information

Choose one from the following:

[X] Individual Sponsor Balloting
[ ] Entity Sponsor Balloting
[ ] Mixed Balloting (combination of Individual and Entity Sponsor Balloting)

Expected Date of Submission for Initial Sponsor Ballot: [2001 Nov 19]

8. Fill in Projected Completion Date for Submittal to RevCom [2002 Mar 31]

9. Scope of Proposed Project:

This standard specifies the medium access control layer and physical layers of the air interface of interoperable fixed
point-to-multipoint broadband wireless access systems. The specification enables transport of data, video, and voice services.
Physical layers are specified for both licensed and license-exempt bands.

This Amendment expands the scope of the original project by extending it to license-exempt bands (thereby defining the Wireless
High-Speed Unlicensed Metropolitan Area Network [WirelessHUM ANTM] Standard). It specifies the physical layer and medium
access control layer of the air interface of interoperable fixed broadband wireless metropolitan area network systems, including
point-to-multipoint. The standard enables access to data, video, and voice services with quality of service in unlicensed bands
designated for public network access. It will focus on the 5-6 GHz range and may be applied to unlicensed bands between 2 and 11
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GHz. The project will utilize or modify applicable elements from the following:
« MAC: IEEE 802.16
o PHY:IEEE 802.11a; ETSI BRAN HIPERLAN/2

10. Purpose of Proposed Project:

To enable rapid worldwide deployment of innovative, cost-effective, and interoperable multivendor broadband wirel ess access
products. To facilitate competition in broadband access by providing alternatives to wireline broadband access. To facilitate
coexistence studies, encourage consistent worldwide allocation, and accel erate the commercialization of broadband wireless access
spectrum.

This Amendment enhances the original project by extending it to license-exempt bands. It will identify techniquesto tolerate
interference in the unlicensed bands, facilitate strategies for coexistence with other unlicensed band systems such as 802.11a, and
maximize the carrying capacity in the unlicensed bands. It will encourage consistent worl dwide spectrum allocation and accelerate
the commercialization of unlicensed broadband wirel ess access spectrum. Utilization of unlicensed frequencies will address a market
that includes residences, small office-home office (SOHO), telecommuters, and small and medium enterprises (SME).

11. Intellectual Property {Answer each of the questions below}

Areyou awar e of any patentsrelevant to this project?

[No] {Yes, with detailed explanation below / No}
[ 1 { Explanation}

Areyou awar e of any copyrightsrelevant to this project?

[No] {Yes, with detailed explanation below / No}
[ 1 {Explanation}

Areyou awar e of any trademarksrelevant to this project?

[No] {Yes, with detailed explanation below / No}
[ 1 {Explanation}

Areyou awar e of any registration of objects or numbersrelevant to this project?

[No] {Yes, with detailed explanation below / No}
[ 1 {Explanation}

12. Are you aware of any other standards or projects with a similar scope?

Yes
{ Explanation}

IEEE 802.11, ETSI HIPERLANY/2, and IEEE 802.15 stanards and projects address primarily short range WLAN and WPAN
applications, respectively. PACS-UA and PACS-UB address unlicensed operation in the unlicensed personal communication
services (UPCS) bands at 1910-1930MHz and 2390-2400MHz. This Amendment is specifically directed towards longer-range
wireless point-to-multipoint MAN/WAN systems that provide access to core public networks using the unlicensed band spectrum.
These systems typically serve large numbers of dispersed subscribers.

13. International Harmonization

Is this standard planned for adoption by another international organization?
Yes

If Yes: Which International Organization ITU-R

If Yes: Include coordination in question 15 below
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If No: Explanation [ ]

14. Is this project intended to focus on health, safety or environmental issues?

No
If Yes: Explanation[ ]

15. Proposed Coordination/Recommended Method of Coordination

Mandatory Coordination

SCC 10 (IEEE Dictionary) by DR {Circulation of DRafts}
|EEE Staff Editorial Review by by DR
SCC 14 (Quantities, Units and L etter by DR
symbols)
Coordination requested by Sponsor:
ITU-R,
including Joint
Working by LI {circulation of DRafts/L | aison memb/COmmon memb}
Group 8A/9B
ETSI BRAN , . .
HIPERL AN/2 by LI {circulation of DRafts/L | aison memb/COmmon memb}

........................ by[] {circulation of DRafts/L I aison memb/COmmon memb}
........................ by[] {circulation of DRafts/L I aison memb/COmmon memb}

Coordination Requested by Others:
[ ] {added by staff}

16. Additional Explanation Notes: {ltem Number and Explanation}

(1) Theintended timetableis:
Nov 2000
Issue Call For Proposals for PHY and MAC
o PHY: Modifications of 802.11a and/or HIPERLAN/2
o MAC: Modifications of 802.16
Jan 2001
Review proposals
Feb 2001
Select Candidate Proposals at Interim Meeting
Mar 2001
Decision on specific modifications
May 2001
First Tentative Draft Standard submitted for review
July 2001
Comment Resolutions
Sep 2001
Second Tentative Draft Standard submitted for Letter Ballot
Nov 2001
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Initiate Sponsor Ballot
Feb 2002

Submit to RevCom
(2) Asrequired by the LAN/MAN Standards Committee, documentation of how of the project will address the Five Criteriafor
Standards Development is included.

The PAR Copyright Release and Signature Page must be submitted by FAX to 732-562-1571 before this PAR will be sent on for
NesCom and Standards Board approval.
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Rationale for the WirelessHUMANTM Standard:
Meeting the Five Criteria

1. 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

Broadband Access networksin the unlicensed microwave region are arapidly emerging technology
wor ldwide. Such networ ks have the potential to compete with copper - and cable-based systemsin
terms of capacity, and they offer the advantages of quick nationwide deployment and not requiring
theinstallation of wired infrastructure. Thisisparticularly advantageousin countrieswherethe
infrastructureisnot widely deployed. In the US, the FCC allocation of 300 M hz of spectrum for
Unlicensed National Information Infrastructure (U-NII) applications and the popularity of
unlicensed communication equipment in the | SM bandstestifiesto the growing level of interest in
broadband wireless. Similar allocation of unlicensed frequenciesin the microwave region (below
11 GHz) isoccurring in many other countrieswith attendant interest by potential operators.

b) Multiple vendors and numerous users

Although broadband wir eless access networ ks have only recently been deployed, many usersare
already on-lineusing proprietary systems. In order to meet market demands, at least 15
manufacturers have created and at least 16 providers have deployed unlicensed systems. It is
estimated that over $250 million worth of equipment will be sold in 2000 to addr ess unlicensed
radio MAN applications. Rapid growth of new operatorsand multiple unlicensed networksin
many locations creates the need for coordination and coexistence through standards.

Although broadband wir eless access networ ks have only recently been deployed, many usersare
already on-lineusing proprietary systems. For example, one service provider in the US currently
has facilities operating in over 40 cities.

c) Balanced costs (LAN versus attached stations)

The use of unlicensed spectrum for wirelessM AN applications has the potential for reduced
operating cost and end user costsrelativeto licensed systems due the costsincurred from the
purchase of licensed spectrum. In the United States, the use of unlicensed spectrum is
pre-approved on a nationwide basis; thisfacilitates rapid service deployment leading to large
mar ket potential.
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2. Compatibility

| EEE 802 defines a family of standards. All Standards shall bein conformance with the |[EEE
802.1 Architecture, Management and I nterwor king documents as follows. 802 Overview and
Architecture, 802.1D, 802.1Q and parts of 802.1f. If any variancesin confor mance emer ge, 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 conform to the 802 Functional Requirements Document, with the
possible exception of the Hamming distance.

3. Distinct Identity

Each 802 standard shall have a distinct identity. To achievethis, each authorized project shall be:
a) Substantially different from other IEEE 802 standards.

The WirelessHUMANTM standard occupies a distinct placein the family of standards. It is
intended to provide public access to metropolitan area networ ks oper ated by a service provider
using unlicensed spectrum. These providersinclude traditional providers such asa local or
interexchange carrier or Internet service provider (ISP). In addition, the unlicensed nature of this
network isexpected to create new classes of service providerswho do not have accessto licensed
spectrum. It also provides licensed service providers opportunitiesto expand service cover age, as
well as create novel services by utilizing licensed and unlicensed spectrum in concert.

Compared tothe | EEE 802.11 wireless LAN standard, thisWirelessHUMANTM standard needsto
accommodate greater range and a cell-based ar chitecture. Key differencesinclude the need for
sectorization and frequency reuse, the unique design criteriafor MAN channel characteristics
(delay spread, multipath, frame synchronization, etc), user traffic characteristics, and provision for
interference control in MAN environments. The WirelessHUMANTM standard is expected to differ
from the |EEE 802.16.1 air interface specification currently under development for higher
frequencies dueto differing target markets, frequency, bandwidth, regulatory requirements and
propagation conditions.

The WirelessHUMANTM standard is expected to differ from |EEE 802.16.3 because unlicensed
MAN networ ks will require unique inter ference mitigation techniques (e.g. dynamic frequency
selection, clear channel assessment, UPCS spectrum etiquette, etc) that arenot required for
licensed band oper ation. Further more, the bandwidth and regulatory requirements differ
significantly.



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

The unique requirements of the WirelessHUMANTM standard are not currently met by any

existing standard in itsentirety. Hence the WirelessHUMANTM standard will utilize or modify
applicable elements from the following:

« MAC: 802.16
o PHY:802.11a; HIPERLAN/2

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

The document title well representsitsfunction.

4. Technical feasibility

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

a) Demonstrated system feasibility
Thefeasbility of radio metropolitan area networks at 2-11 GHz has been demonstrated by
proprietary systemsoperating in unlicensed bands now in operation in many cities worldwide.

Commer cial deployment of unlicensed point-to-point and point-to-multipoint systems at
microwave frequenciesis evidence of proven technology.

b) Proven technology, reasonable testing
Theradio technology in microwave systems has been demonstrated for many yearsin both

point-to-point and point-to-multipoint systems, asused in commercial and military environments.
Many systems are now in commer cial use.

c) Confidence in reliability

Commer cial deployment of systems by carriersisevidence of proven reliability.

5. Economic feasibility

a) Equipment

The economic feasibility of the equipment has already been demonstrated at the level of
proprietary systems now going into operation. Standar dization will encour age additional
economies of scale and provide an avenue for cost reduction.



b) Network

Use of the unlicensed spectrum minimizes market entry coststo the service providers. In the
United States, the existence of a national footprint allows wide service cover age.

The use of such methods as point-to-multipoint communication provides substantial economies
relativeto earlier point-to-point technologies, particularly in handling data, which is char acterized
by high peak demands but bursty requirements overall. Asdemonstrated in many |EEE 802
standards over theyears, such shared-media systems effectively serve users whose requirements
vary over time, within the constraints of the total available datarate. The cost of a single base
station isamortized over alarge number of users.

c) Installation

Installation of any wireless customer-site system isrelatively smplein that no offsite cabling need
beinstalled. In contrast, with wireline networ ks the plant expense to connect the customer to the
network isavery substantial part of thetotal cost and must beincurred for thefirst user ina
coverage area. With wireless, the expenses can be incurred as customers come on-line. The siting of
base stationsis a more complex issue, but since one base station supports many users; the costs
involved are very nominal on a per-user basis.
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