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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of
any of the information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or
that the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied
“ASIS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation. When a document is more than five years old and has not been reaffirmed,
it is reasonable to conclude that its contents, although still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon his or her
independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the advice of
a competent professional in determining the appropriateness of a given IEEE standard.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an individual
presenting information on IEEE standards shall make it clear that his or her views should be considered the personal
views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Comments on standards and requests for interpretations should be submitted to the
following address:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by The Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of [EEE Std 802.16j-2009, IEEE Standard for Local and metropolitan area networks—
Part 16: Air Interface for Broadband Wireless Access Systems—Amendment 1: Multihop Relay Specification.

This amendment updates and expands IEEE Std 802.16, specifying OFDMA physical layer and medium
access control layer enhancements to IEEE Std 802.16 for licensed bands to enable the operation of relay
stations. Subscriber station specifications are not changed. As of the publication date, the current applicable
version of IEEE Std 802.16 is IEEE Std 802.16-2009, as amended by IEEE 802.16j-2009.

Conformance test methodology

The multipart conformance test documents for IEEE Std 802.16 are designated by “IEEE Standard 802.16/
ConformanceXX.”

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and private
uses. These include both use, by reference, in laws and regulations, and use in private self-regulation,
standardization, and the promotion of engineering practices and methods. By making this document
available for use and adoption by public authorities and private users, the IEEE does not waive any rights in
copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association website at http://
ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA website at http://standards.ieee.org.
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Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http://
standards.icee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/icee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE is not responsible for identifying Essential
Patent Claims for which a license may be required, for conducting inquiries into the legal validity or scope
of Patents Claims or determining whether any licensing terms or conditions provided in connection with
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-
discriminatory. Users of this standard are expressly advised that determination of the validity of any patent
rights, and the risk of infringement of such rights, is entirely their own responsibility. Further information
may be obtained from the IEEE Standards Association.

Copyright © 2009 IEEE. All rights reserved. Documé&nt Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://standards.ieee.org/reading/ieee/updates/errata/index.html
http://standards.ieee.org/reading/ieee/interp/index.html
http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

Participants

This document was developed by the IEEE 802.16 Working Group on Broadband Wireless Access, which
develops the WirelessMAN® Standard for Wireless Metropolitan Area Networks.

IEEE 802.16 Working Group Officers
Roger B. Marks, Chair

Jose Puthenkulam, Vice Chair
Peiying Zhu, Secretary

Primary development was carried out by the Working Group’s Relay Task Group.

Relay TG Officers
Mitsuo Nohara, Chair
Peiying Zhu, Vice Chair
Mike Hart, Technical Editor
Jung Je Son, Technical Editor

The following members of the IEEE 802.16 Working Group on Broadband Wireless Access participated in
the Working Group Letter Ballot in which the draft of this standard was prepared and finalized for IEEE

Ballot:
Ray Abrishami
Edward Agis
Sassan Ahmadi
Dong Hyun Ahn
JunBae Ahn
Dov Andelman
Reza Arefi
Phillip Barber
Kevin Baum
Adrian Boariu
Eckard Bogenfeld
Achim Brandt
Dale Branlund
Terri Brooks
Sean Cai
James Carlo
Jaesun Cha
Suchang Chae
Jae Hwan Chang
Sungcheol Chang
Remi Chayer
David Chen
Wei-Peng Chen
Paul Cheng
Aik Chindapol
Hua (Mary) Chion
Jachee Cho
Jaeweon Cho
Kihyoung Cho
Myeon-Gyun Cho
Hokyu Choi
Hyoung-Jin Choi
Hyung-Nam Choi
In-Kyeong Choi
Jinsoo Choi
Joonyoung Choi
Yang-Seok Choi
Yong-Hoon Choi
Chie Ming Chou
Joey Chou
Jerry Chow

vi

Jimmy Chui
Takafumi Chujo
Jin Young Chun
Young-Uk Chung
Erik Colban

David Comstock
Jose Costa

Steven Crowley
Mark Cudak
George Cummings
Pranav Dayal
Carlos De Segovia
Upkar Dhaliwal
Yoshiharu Doi
Lester Eastwood
Carl Eklund

Per Elmdahl
Michael Erlihson
Yu-Chang Eun
Torsten Fahldieck
Peretz Feder
Shulan Feng
Mo-Han Fong
Avraham Freedman
I-Kang Fu

Dan Gal
Pieter-Paul Giesberts
Rob Glassford
Mariana Goldhamer
Reza Golshan
David Grandblaise
Daqing Gu

Zion Hadad
GeneBeck Hahn
Shkumbin Hamiti
Jung Ho Han
Seishi Hanaoka
Keisuke Higuchi
Minnie Ho
Chang-Lung Hsiao
Ching-Tarng Hsieh

Yu-Tao Hsieh
Hsien-Tsung Hsu
Yuan-Ying Hsu
Teck Hu

Cancan Huang
Junhong Hui

John Humbert
Yerang Hur

In Seok Hwang
Bin-Chul Thm
Tetsu Ikeda
Tetsushi Ikegami
Jaehyuk Jang
Klutto Milleth Jeniston Deviraj
Hyung Joon Jeon
Moo Ryong Jeong
Sunggeun Jin
Brian Johnson
Kerstin Johnsson
David Johnston
Panyuh Joo
Young-Ho Jung
Takeo Kanai
Hyunjeong Kang
Seung Hyun Kang
Ofer Kelman
Brian Kiernan
Bong Ho Kim
Changkyoon Kim
Hyung Kee Kim
Kyeongsoo Kim
Ronny (Yong-Ho) Kim
Sang Youb Kim
Sungkyung Kim
Young Kyun Kim
Young-I1 Kim
Young-jae Kim
Youngho Kim
Takaaki Kishigami
Itzik Kitroser

Ali Koc

Documents

Copyright © 2009 ILEE. All ightdresgnent Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

Changhoi Koo Michiharu Nakamura David Steer
Havish Koorapaty Eric Njedjou Aram Sukiasyan
Thanasis Korakis Minseok Noh Sheng Sun
Gokhan Korkmaz John Norin Yong Sun
Toshiyuki Kuze Paul Odlyzko Jaroslaw J. Sydir
Byung-Jae Kwak Changyoon Oh John Sydor

Jin Sam Kwak Min-Seok Oh Mineo Takai

Dong Seung Kwon Masato Okuda Yukihiro Takatani
Yeong-Hyeon Kwon Kim Olszewski Pek Yew Tan
Jonathan Labs Philip Orlik Jeffrey Tao

Pierre Lamoureux David Paranchych Rakesh Taori
Hyun Lee D. S. Park Shawn Taylor
Hyunjeong Lee Jeongho Park Koon Hoo Teo

Jin Lee Vijay Patel Timothy Thome
Ki-Dong Lee Roger Peterson Wen Tong

Kyu Ha Lee Paul Piggin Arnaud Tonnerre
Mi Hyun Lee Robert Popoli Shiau-He Tsai
Sang-Ho Lee Darcy Poulin Rainer Ullmann
Seung Joon Lee Scott Probasco David Urban
Sukwoo Lee Xin Qi Sunil Vadgama
Wookbong Lee Nanjian (Jeff) Qian Lucia Valbonesi
Yong Su Lee Fei Qin Richard van Leeuwen
Youn-Tai Lee Hongyun Qu Rath Vannithamby
Yung-Ting Lee Arvind Raghavan Muthaiah Venkatachalam

Matty Levanda

Shyamal Ramachandran

Dorin Viorel

Guangjie Li Ranga K. Reddy Eugene Visotsky
Jiang Li Fang-Ching Ren Frederick Vook
Jun Li Maximilian Riegel Arthur Wang
Richard Li Kwanhee Roh Guo Qiang Wang
Shaohua Li Won Il Roh Lei Wang
Thomas Li Zhigang Rong Michael Wang
Aeri Lim Adel Rouz Shu-Shaw Wang
Geunhwi Lim Philip Rubin Stanley Wang
Hyoung Kyu Lim Herbert Ruck Yanhong Wang
Kwangjae Lim Kiseon Ryu Fujio Watanabe
Tzu-Ming Lin Aryan Saed Alfred Wieczorek
Zhibin Lin Yousuf Saifullah Geng Wu

Stefan Lindgren Kenji Saito Xuyong Wu
Hang Liu Sumeet Sandhu Yingzhe Wu
Michael Livschitz loannis Sarris David Xiang
Titus Lo Joerg Schaepperle Chengjie Xie
Kanchei Loa Gary Schlanger Hua Xu

Jianmin Lu Gamini Senarath Ling Xu

Yanling Lu Jigar Shah Akiyoshi Yagi
Michael Lynch Zheng Shang Jen-Shun Yang
Mohammad Madihian Ariel Sharon Rongzhen Yang
David Maez Wern-Ho Sheen Xiangying Yang
Giovanni Maggi Peretz Shekalim Yunsong Yang
Shashikant Maheshwari Gang Shen Vladimir Yanover
Ronald Mao Matthew Sherman Hua-Chiang Yin
Djamal-Eddine Meddour Jaejeong (Brian) Shim Hujun Yin

Scott Migaldi D. J. Shyy Chulsik Yoon
Chan Ho Min James Simkins Aeran Youn
Shantidev Mohanty Kathiravetpillai Sivanesan Jungnam Yun
Andreas Molisch Sten Sjoberg Sangboh Yun
James Mollenauer Jung Je Son Masaaki Yuza
Ollivier Mont-Reynaud Yeongmoon Son Jinyun Zhang
Sungho Moon Ting-Chen (Tom) Song Kaibin Zhang
Willem Mulder Young Seog Song Hongming Zheng
Yukimasa Nagai Roshni Srinivasan Hua Zhou
Ayman Naguib Kenneth Stanwood Yuefeng Zhou
Kenichi Nakamura Chenxi Zhu

Documents

Copyright © 2009 IEEE. All rights reserved. Docuﬁ‘liént Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

The following members of the individual balloting committee voted on this standard. Balloters may have
voted for approval, disapproval, or abstention.

Osama Aboulmagd
Iwan Adhicandra
Thomas Alexander
Butch Anton
Danilo Antonelli
Youngkyo Baek
Israfil Bahceci
Mohammad Baligh
Phillip Barber
Parag Bhatt

Harry Bims
Gennaro Boggia
Adrian Boyer
Nancy S. Bravin
William Byrd
Sean Cai

Jing Cao

Juan Carreon
Wei-Peng Chen
Yung-Mu Chen
Aik Chindapol
Jaeweon Cho
Hokyu Choi

Keith Chow
Takafumi Chujo
Kevin Coggins
Erik Colban
Charles Cook
Todor Cooklev
Jose Costa

Russell Dietz
Thomas Dineen
Carlo Donati

Carl Eklund
Darwin Engwer
Shulan Feng

C. Fitzgerald
Mo-Han Fong
Andre Fournier
Prince Francis
Avraham Freedman
Devon Gayle
Michael Geipel
Picter-Paul Giesberts
Wee Goh

Mariana Goldhamer
Sergiu Goma
Randall Groves

C. Guy

Mike Hart

Robert F. Heile
Yerang Hur
Tetsushi Ikegami
Atsushi Ito

viii

Raj Jain

Jachyuk Jang
Junghoon Jee
Shinkyo Kaku
Hyun Jeong Kang
Piotr Karocki
Stuart J. Kerry
Eunkyung Kim
Sang Youb Kim
Yongbum Kim
Young-I1 Kim
Itzik Kitroser
Jeremy Landt
Kyu Ha Lee

Mi Hyun Lee
Sungjin Lee

LiLi

Jan-Ray Liao
Arthur Light
Chiwoo Lim
Hyoung-Kyu Lim
Kanchei Loa
Daniel Lubar

G. Luri

Michael Lynch
Jianglei Ma

Syam Madanapalli
Roger B. Marks
Jon Martens
Peter Martini
Craig Matsuno
W. Kyle Maus
Sean Mcbeath
Steven Methley
Gary Michel
Wade Midkiff
Apurva Mody
Jose Morales
Ronald G. Murias
Michael S. Newman
Richard Noens
Mitsuo Nohara
John Notor
Robert Novak
Satoshi Obara
Satoshi Oyama
David Paranchych
Jeongho Park
Sung-Eun Park
David Pechner
Paul Piggin

Riku Pirhonen
Subburajan Ponnuswamy
Venkatesha Prasad
Michael Probasco

Arvind Raghavan
Maximilian Riegel
Robert Robinson
Won Il Roh
Herbert Ruck
Randall Safier
John Sargent
Shigenobu Sasaki
Bartien Sayogo
Ernest Seagraves
Nimal Senarath
Jaejeong (Brian) Shim
Shusaku Shimada
Kathiravetpillai Sivanesan
Sten Sjoberg

Jung Je Son
Yeongmoon Son
Yi Song

Amjad Soomro
Kenneth Stanwood
Thomas Starai
David Steer
Walter Struppler
Alourdes Sully
Sheng Sun
Zhifeng Tao
Rakesh Taori

Lai King Anna Tee
Wen Tong
Mark-Rene Uchida
Rainer T. Ullmann
Sunil Vadgama
Dmitri Varsanofiev
Prabodh Varshney
Sophie Vrzic

Nico Waes

Guo Qiang Wang
Lei Wang

Michael Wang
Stanley Wang
Chris Williams
Geng Wu

Xuyong Wu
Hua-Chiang Yin
Derek Yu
Dongsheng Yu
Hyunkyu Yu

Jun Yuan

Jungnam Yun
Hang Zhang

Hua Zhou

Chenxi Zhu
Peiying Zhu
Wenhao Zhu

Documents

Copyright © 2009 ILEE. All ightdresgnent Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

When the IEEE-SA Standards Board approved this standard on 13 May 2009, it had the following

membership:
Robert M. Grow, Chair
Steve M. Mills, Past Chair
Thomas Prevost, Vice Chair

Judith Gorman, Secretary
John Barr Alexander Gelman Ted Olsen
Karen Bartleson Jim Hughes Glenn Parsons
Victor Berman Rich Hulett Ron Petersen
Ted Burse Young Kyun Kim Thomas Prevost
Richard DeBlasio Joseph L. Koepfinger* Narayanan Ramachandran
Andy Drozd John Kulick Jon Ros.dahl
Mark Epstein David Law Sam Sciacca

*Member Emeritus

Also included are the following nonvoting IEEE-SA Standards Board liaisons:

Satish K. Aggarwal, NRC Representative
Michael Janezic, NIST Representative
Howard Wolfman, T4B Representative

Lisa Perry
IEEE Standards Project Editor

Michael D. Kipness
IEEE Standards Program Manager, Technical Program Development

Documents

Docunt&nt Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Copyright © 2009 IEEE. All rights reserved.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

Contents

1. OVEIVIBW ...ttt ettt ettt et h et e a et b e st s he et e e bt e st e e bt em b e eb e en e eb e emeeeb e emaesbeemtesbeemtenbeemtesbeenteebeenes 2
O B 170 1 TSRS 2
1.2 PUIPOSE.cueteeetieiee ettt e ittt e ettt e et e et e s et e esbeestaeesbeesseessseenseessseenseesseeenseensseanseensseanseenseesnsaenseensses 2
1.3.4 Air interface nomenclature and COMPIANCE .........c.ceeveerieeriiiniieiieie e 2
1.6 MUITNOD TRIAY ...ttt ettt sttt et st e bt et e e nee e eae 2
3 DIEEINIEIONS ..ottt ettt st ea e bt et e s bt eb e bt e s e st e ese e bt e s e eaeebeeaeesaeeneeneas 3
4. ADbbreviations and ACTOMYIMS .......cc.eeieriiierieiieeet ettt ettt e ste b e este bt e besbeentesseeneesaeeneesbeesaeennenaeas 5
6. MAC cOmMMmON PArt SUDIAYET .......coiiiiiiiiitieieiteee ettt sttt st ettt et e b saeesbeeneeneas 6
6.3 Data/Control PLANE..........cocieriiiuiiieee ettt ettt bttt sb et eae 6
6.3.1 Addressing and CONNECIONS .........eeeeruiriierieetietietiente et ete e tetestee e ese et eaeeneeeneeseeaneas 6
6.3.1.1  Point-to-multipoint (PMP) .......cccooiiiiiiiiiiieee e 6
6.3.1.2  MUltihop T€1aY......eouiiiiiiee e e 6
6.3.2  MAC PDU fOIMALS ....eeuieiiieieiieiieteetiee ettt ettt st ee et e sbeeeesaeeeenneas 7
6.3.2.1 MAC header fOrmats .........cccoeoeierienieereee e 7
6.3.2.2 MAC subheaders and special payloads .........c.ccoooeereriiiiniinieie e 22
6.3.2.3  MAC Management MESSAZES .....c.uerueemrerreereenteeeereeereenseaseensesseenseeseensesseensessens 24
6.3.3 Construction and transmission 0f MAC PDUS..........ccocciiiiiiiieiinieeeeeeeee e 81
6.3.3.2  CONCALENATION ...utieieiiieieie ettt ettt sttt et e et e e seeeeeseeenaesaeas 81
6.3.3.8 MR construction and transmission of MAC PDUS .........cccccccevieiinrenenennee. 81
6.3.4  ARQ MECHANISIN....cccviiiiiieiieiiieeieeeee ettt et e e e steebeestaeebeesbeessseesseessseenseesseesnseenseanses 84
6.3.4.6  ARQ OPCIAtION ....eotiiiiiiiieitieiieet ettt ettt sttt ettt et see e nneas 86
6.3.5  SChedUING SEIVICES. ... eeieruieiieieieieite ettt ettt sttt e e neeseeenes 89
6.3.5.2 UL request/grant scheduling............cccooooriiiiiiiniiieeee e 89
6.3.6 Bandwidth allocation and request mechaniSms ...........cccoeeeierieririeneneeeeeee e 89
6.3.6.1  REQUESES ..ottt ettt 89
0.3.60.2  GIANTS...eeiiiiiieiieiiee ettt ettt sttt e b e st eaee s 91
6.3.60.3  POLINE ..ottt ettt s nne s 93
6.3.6.5 Contention-based CDMA BRs for WirelessMAN-OFDMA..............cccco..... 94
6.3.6.6 CDMA BRs in relay netWorks........coccvevvieierieroienieiieie e 95
6.3.6.7 Dedicated relay uplink channel allocation............cccoeevevierverirnienienieieeeenen. 96
6.3.6.8 Downlink flow control for relay networks with distributed scheduling........ 97
6.3.7 MAC SUPPOrt Of PHY ....ooiiiiiiiiieeeeeeet et st 100
6.3.7.3  DL-MAP MESSAZE. .....eeeueeriiieieeiieiieeitesite ettt et siee sttt e satesbeenseesanes 100
6.3.7.4  UL-MAP MESSAZE...c..eeeueeriiieieeiieiieeitesite et estte st esbeesieesiteesieesatesseenseesanes 101
6.3.7.7  R-MAP .ot 101
6.3.9 Network entry and initialiZation ...........c.eecveeeereeiieririieneeieeeie e e eeeas 101
6.3.9.1 Scanning and synchronization to the DL .........ccccecvvirciininiiiniiieeee, 103
6.3.9.2  Obtain DL parameters..........cceeererierieeierieeierieseeseeseeesessessessesssessesseessenses 103
O TR0 B < 4 13 Y (o) s WSS SS 104
6.3.9.15 RS neighbor station measurement rePOLt........c.evververrererriereereerreerereeenennes 106
6.3.9.16 Second stage access station SEleCtion ............ccervreverieecieniieienieiereeee e 107
6.3.9.17 Path creation and tunnel establishment..........c..c.coeevenennincnininnienenee 109
6.3.9.18 RS operation parameters CONfiguration ...........cceceeeverueecierieseeniesieeneeseenenns 109
6.3.9.19 Network entry state machine for the MR system ...........c.ccoeeevvrcienreeennne. 112
6.3.10 RANGING .....ocieeiieieeiieieeeete sttt ettt ettt e ste st e bessaeseesaesseessensesseensesssensessaensenseesnnn 114
6.3.10.3 OFDMA-based ranging ..........ccccceevuerrerieerreeierieseerieseeeeseenessesssessesseessenens 114
6.3.14 Quality 0f SErVICE (QOS) ..evirtieierrieierieeieieeteet et ete et eaesteeaesteesseseesseseeseessessnensesneas 132
Documents
Copyright © 2009 IEEE. All rights reserved. Docun%‘ént Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

60.3.14.2  SEIrVICE TlOWS..ooiiiiiiiiiiieieeeeee ettt e e e e e e e eaaae e e e e snnaes 132

6.3.14.9 Service flow MaNAZEMENLt.........c.eeueiirieriieieie et 132
6.3.14.10 QoS support for tunnel mode operation...........cccceeeeveeeeereriesieiereeeeeeene 138
6.3.16 MAC support for HARQ ......ooiiiieiieee ettt s 139
6.3.16.4 DL HARQ in MR systems with RSs operating in centralized
SCheduling MOAE .......cceoiiiiei et 139
6.3.16.5 UL HARQ in MR systems with RSs operating in centralized
SCheduling MOAE .......cccoiiiieie e et 147
6.3.16.6 HARQ for multihop scheduling RSs ..........cceoiriiiininiee 149
6.3.16.7 HARQ for an RS Zroup ......cccceeoieiieiiieeet et 149
6.3.16.8 HARQ support on RS UL DCH .......ccoocoiiiiriiiiieeeeeeeeeeeee e 153
6.3.20 Sleep mode for mobility-supporting MS .........cccocerimirinenieiiiiicnene et 153
6.3.20.10 MS sleep mode support in MR SYStemS.........ccecerererenenenienienieceenenenaens 153
6.3.21 MAC HO PIOCEAUIES .....evenvinienieiieiieiinitniteteste sttt ettt sttt et sbe e ee 154
6.3.21.1 Network topology aCqUISItION. .....cc.eeiereeeiereieeieie ettt 154
6.3.21.2 HO PrOCESS....ueimtieireiieiriieeiente ettt ettt ettt ettt ene e 156
6.3.21.4 Mobile relay station handover ...........ccccoeceevieieriiiereceee e 160
6.3.22 Multicast and broadcast services (MBS) .......ccccoviriiiiiiiiieeeeee e 164
6.3.22.5 MBS in an MR NetWOTK ........ccceeieiiiriieiieieereee e 164
6.3.23 MS idle mode (OPtIONAL) ....c..eouerieieieiiiiiiiiirtitctctctete st 165
6.3.23.1 MS idle Mode IMNItIAtION .....ccuereeerieiieieciieieeeee et 165
6.3.23.5 MS paging listening interval...........cccccueceririnenenenieieineneeeneseeeeeeeaee 165
6.3.23.6 BS Broadcast paging MESSAZE ........ccueeeuerrerrirrenrerientenieieeeteenenesiesienseneens 166
6.3.23.9 Network reentry from idle mode ...........ccoevivieieiiieniieeee e 167
6.3.23.10 MRS paging group update ..........cecveeuerierienieiereeie e 167
6.3.28 Relay path management and TOULING ..........ccceevvieierierierieriee e 168
6.3.28.1 Embedded path management for relay ..........cccocevvrieneicienenieeeeeee 168
6.3.28.2 Explicit path management for relay..........ccceovvreniniinenenieiennecsenenne 169
6.3.28.3 Relaying support for combined ranging and initial topology discovery ..... 171
6.3.28.4 R-link monitoring and reporting procedure for relay path management..... 171
6.3.28.5 Path management for multiCast SEIVICES......cceevververrerierieriereeierie e 172
6.3.28.6 Neighbor path metric for relay..........cceoveviriierercieeceeee e 172
6.3.29 Relay station neighborhood diSCOVETY........ccevuirieriieiieiieieeeeeeee e 172
6.3.29.1 Repeatable R-amble transmission and monitoring scheme.......................... 173
6.3.29.2 Pre-planned R-amble transmission and monitoring scheme........................ 173
6.3.30 Interference measurement in MR SYStEMS.........ccuervirieriirieniieienie e 174
6.3.30.1 Interference prediction by RS neighborhood measurement ........................ 174
6.3.30.2 Optional interference detection and measurement by RS sounding............ 174
6.3.31 RS broadcast message relaying...........ccecereeieriieienieeieriesieieseeeeeeeaesesseessesseensessees 175
6.3.32 RS de-TEISTIAtION ...euvieeieiieiieeiieie sttt eete st et et et e aesstebeseaesbessaesseeseensesseensesseensesseen 177
6.3.33 MR location iNfOrmMation ........cc.ceereririirenienieieieee ettt 177
6.3.34 RS GIOUPING ..cuvreuiieiieiieeieeiecteeteete e ste et este et e stesstesessaeseeseesseessenseeseensesseensessaensenseenses 179
6.3.34.1 MS movement among access stations that share the same BSID................ 181
7. SECUITEY SUDIAYCT ... .etieiieiieiieiieiesie ettt ettt et et e et e st e esaesteeseesseestessesseessesssensenssensenssensesseansenses 182
Tl ATCRITECLUTE ..ottt ettt ettt sttt et eb bt bbb bbbt et e st ebt et ebeebesbenaens 182
7.1.6  Centralized Security Control in Multihop Relay System .........cccccooveceeiecieniicienenen. 182
7.1.6.1  MS SECUIILY CONIOL....cciiiiiieiieieieeieie ettt eea et eneenes 182
7.1.6.2 RS SECUIILY CONLIOL.....iciiiiiieiieiieiieiee ettt e 182
7.1.6.3  Protection of non-authenticated PKIM messages ..........cccovuveververeerienneennnnn, 182
7.1.7 Distributed security control in a multihop relay System..........ccoccveeveriieciereeieneniennns 183
7.1.7.1  Protection of SS’s management MeSSAZES.......c..cvververeerrereeruereereeseersensnens 183
7.1.7.2  Sharing HMAC/CMAC in management tunnel...........cccceceeeerencrenenennens 183
Documents
Xii Copyright © 2009 IEZE. Al ahtsfesenygfant Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

7.1.8  Security ZONE MANAZEIMEIL .......cocueruieeertieeereeeneeneeeeeeteestesseeneesseeseeseeseenseeneenseeneeneeeneas 184

A o QLY 3] (o] 1o T | TSP SURRSR 184
7.2.2 PKIM VEISION 2 ..ottt ettt ettt ettt eat ettt ae st et es e bees et eeneenseeneeseeneenaeenean 184
7.2.2.2  KeY deriVAtION...c.ueeuieiitieeeeieeie sttt ettt se e e e e enes 184
7.2.2.3  ASSOCIALIONS ..ottt ettt e sttt e s e e te et esteeneeeeeneeneeens 185
7.2.2.4  SCCUIILY COMEEXE ..eouvruieiiieieieitieieeteeie et eeeeteeeeseeeeeseeesae e eneesseeneeseeneeeeens 185
7227 AKANSTET ..ot 186
T4 KOY USAZE ..ttt ettt s bttt b e st e s bbbttt et e bt e bte e aeenaee s 187
7.4.3  Security ZONE KEYS USAZE ...ccueerveruieieeeieiieiierte ettt ece ettt e te et et enee e s eeeeneeneeeneas 187
TA3 1 SZK USAZE ....eeiieeiiieiteiie ettt ettt sttt ettt sttt sttt e sbee st esbaesaees 187
7.4.3.2  SZKEK USAZE ...coruvieiiieiiiiiiiiieeee sttt ettt ettt e 187
7.5 Cryptographic MEthodS . ......ccoiuieiiiiieieieee ettt eae e 187
7.5.1 Data Encryption Methods........ccooiiiiiriiiieieieeeee e 187
7.5.1.2  Data encryption with AES in CCM mode .....c..ccecvvirvenininenenenicreeeeenens 187
7.5.2  Encryption Of TEK .......ccooiiiiiie et s 188
7.5.2.5 Encryption of AK with AES key WIap ....c..cccccvverenenenencnieieincecsenenene 188
7.5.2.6  Security zone Keys encryption ........coccecevuerterueieirenenenenienienieneeeeeseneneens 188
7.5.4 Derivation of TEKs, KEKSs, and message authentication keys...........cccecvevvrvenienennen. 188
7.5.4.4  Cipher-based MAC ........ccociviminiinieiiiitieeteeeeeete e e 188
7.5.7 Calculation of HMAC/CMAC digests in @ SECUTity ZONE......cc.coverueveureerrerenrenrenennens 189
T8 PKIMV2Z ..ttt ettt ettt ettt te et e st eb e s b e st e s e sbesseseaseeseesees e b e b e s ansessensensasseseeneeneesensebens 189
7.8.1 PKMv2 SA-TEK 3-way handshake..........c.ccoceoveoieiininninininincnencieeecececncne 189
7.8.1.1 PKMv2 SA-TEK-Response for RS ......c..ccccoeoiiirnininnincencceeececiens 189
7.8.4 Relay multicast rekeying algorithm..........cccoouevveririiriciniiniinnerecceeceeeese e 189
7.8.4.1 MRS rekeying algorithim ..........cccoeviivieriiniiinininnreecceec e 192
8. Physical 1ayer (PHY ) .o.eoiiiiiitiiiiri ettt sttt ettt 192
8.4 WirelesSSMAN-OFDMA PHY ...ccoooiiiiiiiiiiieceeteeecse ettt 192
844 Frame SIIUCIUIE .......ooueeiiiiiiiiieiett ettt ettt et ettt st s eenesaeens 192
8.4.4.6 UL transmission allocations...........cccereveerienieeeineneniinienieieeeeeieneneeseeeene 192
8.4.4.8 TDD frame structure of MR-BS and RS .........ccccoeiiinnnnicciee 192
8.4.4.9 R-FCH chanmel ........c.cccocioiiiiiiiniiniiieicietnteesese e 200
8.4.4.10 R-ZONE PIefiX...ceeiuiieieiiciieiieieiesie ettt ettt aesneas 201
8.4.4.11 FDD frame structure of MR-BS and RS..........ccccoeiiiinnnininiicieen 203
8.4.5 Map message fields and TES..........ccoovevieiieiieiieiecieiee e 204
8.4.5.3 DL-MAP IE fOrmat.......cccoceriririnininienieieteeeeeene ettt 204
8.4.5.4  UL-MAP IE fOrmat......ccccociviririnininieieieteeeeeetese ettt 210
8.4.5.10 R-MAP MESSAZE ....couveerieeiieiieiieeiee ettt sttt ettt sttt sbte st aee s 216
8.4.6 OFDMA subcartier alloCations..........cc.ecuevieirirerinineneneneeneeteie ettt 231
8.4.6.1  DOWNIINK (DL) .eoviiiieieeiieieiieieeie ettt s ssa e neeas 231
8.4.7  OFDMA FANGING.....cooitieiieiieieteettete st ertesteete e etesteesaessesseessesseesesssessesseessenseensenseenes 234
8.4.7.5 OFDMA ranging in an MR SYSteM..........c.ccceruirierierierienieieeieeseeee e 234
8.4.8 Space-Time Coding(STC) (Optional).........ccceeueeeierieriiniieiieierieeeeee e eeeens 234
8.4.8.1  STC USING tWO ANLENNAS ...c.veeuverieereiieierieeeesterreresresessaesesseesesseessesseenees 234
8.4.8.8  CoOPErative relaYINg......ccceeveruerriereriieienieeienteeeesieereaeesaebesseesesseessesseenees 235
8.4.9  Channel COAING .....c.coveierieiieiieieieet ettt sttt e e et e esaeseseeensessaensesseensesseensenns 236
8.4.10 Control MECRANISINS ...c..eieuieiieiiiieiiiiteete ettt sttt 237
8.4.10.4 Power control in MR NetWOrKS .........cceveriiriiniiiiiiiiinenenceccecececee 237
8.4.12 Channel quality MEASUICIMENLS ........ccveevierrieieriesieetesieeeesteeseseeseesseeseessesssessesseessenseens 237
8.4.12.5 Channel quality measuring and reporting in an MR system........................ 237
8.4.16 Optional HARQ SUPPOIL ....c.eevieeieiieiieiieieeieete et eteetesteeseesteesaessesssesseesaesseensesseessens 238
8.4.16.3 UL ACK chanmel .........ccccociririiininieieietetne et 238
Documents
Copyright © 2009 IEEE. All rights reserved. Docuﬁjliént Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

9. L0103 11 o401 1 10 o TSRS 239

0.5 RS CONTIGUIATION ..ttt ettt ettt ettt e sttt ettt et e ete e s e s st eneesseensesneensesseensenneens 239
10. Parameters and CONSTANTS ..........cccuieriieiiieiieeie it esteerteeete et e eeae e teesaaeesseessaeesseeseessseesseesseesseesssesnses 239
10,1 GIODAI VAIUES ....oeceviiiiiciieeiiecie ettt ettt et e e e seeesbe e beessbeesseesaseensaeseessseenseeseens 239
10.4 Well-known addresses and identifiers ..........cceecveeciiiiieiieiii et sve e e 241
11. TLV ENCOGINES ....tetteiieeeieeeie ettt ettt ettt ettt e st e neesteese e beense et eneanseenseeneenseeneensesnean 242
11.1 COmMMON ENCOAINES ...e.venviurenienieueetieierie ettt ettt ettt sttt et sttt sbesbe st besbe st e e ennennennen 242
11.1.2 Authentication tUPLES .......ccueeierieieriee sttt ettt ene et nee e 242
11.1.2.1 HMAQC tUPLE c.eeviiieiieeieeietetetette ettt ettt eteebesse s enen 242
T1.1.2.2 CMAC tUPLE...eietieiieeieeieeeetee ettt ettt se et et sbesbesaeneas 243
11.1.2.3  ShOrt-HMAGC TUPIE ...eoviiiiiiiieieieieeietet ettt 244
11.1.3 MAC Version €nCOING ......c.cccurtruiririiririnieieieteeeieeesiee sttt sttt et et sie e e 244
11.1.4 Service fIoW deSCIIPLOTS. ....c.ueutrtruirtireriirtinteteteteeteitee ettt ettt sttt et saesae e 245
11.1.13 Path management message eNCOAINGS .......ccverveveureeriniinrereniereieeeestesresie oo 245
11.1.13.1 Path ID encoding......ccceceriririnirieniiieieeeeeieeese sttt e 245
11.1.13.2 Path Addition TLV .....ccciiiiiiiiiiieieieieietee ettt 245
11.1.13.3 Path CID Binding Update TLV ......c.cccoeerieieiniiieiiieeieeeeeee e 246
11.1.13.4 Path InfOo TLV ..oiiiiiiiiiie ettt 246
11.1.14 SA SZK Update tuPLe ....c.ceereririinieniiriiicieiteeetesieseetet ettt 246
11.1.15 DCD and UCD CONLENLS ......ecueereerieeririieieeiietesteeeeseeeeesseeeesseessesseessesseensessessessesnes 247
11.3 UCD management mesSage CNCOMINES .....ocvevvieiirieriieieeesienteseeesesseeeeseeessesseessesseessesseesens 248
11.4 DCD management mesSage CNCOMINES .....ovvevvieiirierireiiereesierteseeeseeseeneesseessesseessesseesesseesens 248
11.6 RNG-RSP message €NCOTINGS .......eecveruirieriieiieiieieie et steseeseeeseeseeeesseensesseesesseensesseensens 249
L1.6.1 CID LISttt ettt sttt sttt ettt st be e nae e 250
11.7 REG-REQ/RSP management message enCOAINGS .........eeverueeierreruerreeieeeeiereeseeneesenensesneas 250
11.7.25 MR-BS and RS MAC feature SUPPOIT ........cceecvereierierieeieniieiesiieeeseeeeeseeneeseeesesneas 250
11.7.25.1 RS MAC feature SUPPOIT.....ccueevereireiereerierieriiesteetenseeseeseessesesseesseeseessessessessees 251
11.7.25.2 MR MAC header and extended subheader SUpport ..........ccceeveeveevereeneecienennen. 251
11.8 SBC-REQ/RSP management message eNCOAINGS ......ccveeverereierueriuenieneiereeieneeeeeneesnensesnnas 252
11.8.3 Physical parameters SUPPOTtEU.........c.evvieieruieieriirierienieieeieieseeeeeseeeaesseesesseennens 252
11.8.3.5 WirelessMAN-OFDMA specific parameters..........ccceeveriereeereeseeseeseeneeneeeeennes 252
11.8.17 Relay data early arrival report threshold.............ccevveeieriieciiniiciereeeee e 257
11.8.18 RS downlink processing delay .........ccocceeeverieieriirierieniieienieiesieeeesee e seeseeeseeneens 258
11.8.19 Minimum RS forwarding delay in direct relay zone TLV ........cccccevircienirniecrnnnnnns 258
11.8.20 Minimum RS forwarding delay TLV ......c.cccoovieiiiiiriienieieieee e 259
11.8.21 Station INfOTMALION ......ccuevterierieieiieiiiieteeteste ettt ettt ettt ne 259
11.9 PKM-REQ/RSP management message enCOAINGS .......c.ccveverurrieruereeruenrenienseesenseenensennnas 259
11.9.40 AK-ParaGmeters ........cocuerueeieriirieniieienieeeenientente ettt st et v ense e esee it essesieesnesueeanenne 259
11.9.41 SZK-Parameters .......c..coceevuerieiinieniinieieneete sttt eresteeetesteeeesaeeseesiesenessesunensene 260
11.9.42 SZKEK-PArameters .........coeeieiirieniirieieneente sttt sieenresteeeesaeennesieesnesieeenensene 260
11.11 REP-REQ management message eNCOAINES ........ecverveeierriereerreeierieeeesseneeeseeeessesseessesssensens 261
11.12 REP-RSP management message €NCOAINZS.........ccvervirierreeieieriesieseereseerenseeeessessnensessnes 262
11.13 Service flow management ENCOTINGS..........cvecverrieieriieierieeeesieeteteeresreesesseesesseensesseesenseas 263
T1.13.T  SFID ottt ettt b e st b e 263
T1.13.2 0 CID ettt bbbttt ettt b e e be e e 264
11.13.4  QOS PArameEter SEL LYPC....eerureerieriieeteeiiesiteeiee sttt et etee st e eteeseeesebeesbeesasesnbeenaeesaseens 264
11.13.34 PDU SN extended subheader for HARQ reordering.............ccoceevvecvenieerenreneennenne 264
11.13.43 Per-RS QOS ..ottt e 265
11.13.44 CIDs added into tunnel TLV .......ccccoiiiiiiiiiiiiiineeeeeeeeeeee e 265
Documents
Xiv Copyright © 2009 IEZE. Al ahtsfesenygfant Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

11.13.45 CIDs removed from tunnel TLV .......cooooiiiiiiiiiiiiieeeeeee e 266

11.15 HO management ENCOAINES .....ccueeuiruieriereeiertieienteeeeenteeneesteesteseeeseessesseensesseeeeeneeeesneesesneas 266
11.15.4 Preamble INAEX .....cooiiieiiieieieeeeee ettt ettt et 266
11.17 MOB_PAG-ADV management message encOdINGS ..........ccevueeuerueeruerriesieniienieeeeneeeeeseenneas 266
11.17.3 RS transmit frame NUMDET .........ccceruieiiieiieiieeieieeee e 266
11.17.4 Paging iNterVal ........coocieiiiiieiiiiee ettt sne e enean 267
11.22 RS NBR_MEAS-REP message encOding .........cccceeveieruierienieieneeienieeeieeeeeeseeeeeeee e 267
11.22.1 Preamble index with least signal strength...........ccoceviriiiiniinieiee e 267
11.23 MR_NBR-INFO management message €nCOdING .........cceevueruerierierienieeieneeeeeseeeeseeeeesnens 267
11.24 R-link channel descriptor (RCD) TLV encOdiNg ........cccverieeieriirienieeieieeiese e 268
11.24.1 Generic channel deSCIIPHON .......cc.eeveriirierieiereeie sttt 268
11.24.2 Reserved preamble indexes for mobile relay Station...........ccccoeceeveeienenieeneneeneenen. 269
11.24.3 Preamble reselection thresholds for mobile relay station ............cccceeeerveienveceennnne. 269
11.25 RS Config-CMD message TLV encoding .........ccccocevererieieirieninenieneneeeeeeeesesese e 270
11.25.1 Generic CONFIGUIALION ......ccevvirtiieieeeiietenene ettt sttt saene 270
11.25.2 MBS CONFIGUIATION ...ttt ettt 272
11.25.3 Cooperative diversity CONfIGUIAtIoN ........cceoueveereririrerenienieeeeeeeeee e 272
11.25.4 Local CID allocation CONfigUIation...........ccueveeeerereriinrenienteeeieieeeieeeseseesrenienaens 273
11.25.5 RS group CONfIUIAtioN ......c..coveveieieiririniniireieteeeteieeit ettt seetesaetee e naene 274
T1.25.5.1 MOAET ettt 274
T1.25.5.2 MOGE-2..oniiiieiiieieeeeese ettt ettt 275
11.25.6 RS PAZING GIOUP...c.viotiriiriiiiieieieeieeie ettt sttt ettt ettt et sttt ettt ebeeie et sbesbenaens 276
11.25.7 Frame configuration MOdE ...........ccueeeiririniniinieieieieiniene sttt 276
11.25.8 R-amble transmission and monitoring configuration...........c..ceceeerverveveceenceenenennens 276
11.25.8.1 MR-BS centralized control mode...........ccooovevieriieienienceni e, 276
11.25.8.2 RS autonomous control Mode ............coceveeverienienieiienieneeenenenesenenee e 277
11.25.8.3 R-amble measurement TEPOIT ........ecveveerirereriinrenienieneeeeeeeereeresieneeseeees 279
11.25.9 Multiple frame structure CONfIGUIAtIONS ........cceervererinrerierienieieieenieeese e naene 279
11.25.10 Direct relay zone coNfiguration ..........c.ecueeeeeveeierieriesieseeiesieeieseeeeseeeeeeeeseesae e 282
11.25.11 RS UL access link configuration ..............ceeeeeierierienieneniene e 283
11.25.12 Non-transparent RS operating in centralized scheduling mode ..........c.ccccccceverenene 283
11.25.13 STR RS CONTIGUIALION ....ovvieiiiiieiiiiieie ettt ettt enee e 284
11.26 MS_Context-REQ/RSP management message encodings.........ccecververeeeevenieeniereeneereenuennnns 285
11.27 Location information request and response (MR _LOC-REQ/RSP) messages encodings.... 286
11.27.1 The position of the RS ......ccciiiiiieeee e 286
11.27.2 Positions of Neighbor SAtIONS..........ccuerierieriieiereeieeeteie et ee e 287
11.27.3 ReEPOIt PEIIOU ..c.vieuiieiieiieeieiieie ettt te ettt et saesteeseesseeneeseeensesseensesseenseeseanes 287
11.27.4 BSIDS 0f NeighbOor StAtIONS. ......ccvertieieriieieiieieeete et eeae e enee e enes 288
12. SYSLEM PLOTIIES ...vveviiiieiiciieieeiete ettt sttt et e et e et e eseessesaeesaesseensesseensesseensenseeseansennes 288
12.4 Fixed WirelessSMAN-OFDMA ........cccccooiiimiiniiinenee ettt 288
12.4.3 WirelessMAN-OFDMA and WirelessHUMAN(-OFDMA) System PHY ................. 288
12.4.3.1 Common features of PHY profiles .........c.ccecveevierievieneicienieeiesiecieseeeiene 288
Annex A (informative) BiblIOZraPhY .......ccccevierieriieierieiertt ettt ettt sre e b e eseesseensensens 289
Annex P (informative) QoS parameters for a tunnel ...........ccoovvcieriieiirieiiei e 290
Documents
Copyright © 2009 IEEE. All rights reserved. Docuriént Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

List of figures

Figure 21a—Relay MAC PDU fOrmat .........cooiiiiiiiiiiienieeeee ettt ettt 7
Figure 23a—Header format of relay MAC PDU with payload..........ccccooiiiiininniiieeeeeee e 8
Figure 34a—FExtended MAC signaling header type IT format ...........cccoviiieiiniininieneeeee e 13
Figure 34b—RS BR header fOrmat ..........cccoiiiiiiiiiieeeee ettt s 14
Figure 34c—RS UL _DCH signaling header format.............ccccovieriiiieniiieieiieeseescee e 15
Figure 34d—MR Acknowledgement header format ............cocoeoeiiiiiniiiiiiiee e 17
Figure 34e—MR HARQ error report header format...........coocoviiieiiiiiiiiieiieeeee e 18
Figure 34f—MR Code-REP header fOrmat..........ocooiiiiiiiieriieeee e 19
Figure 34g—Tunnel BR header format...........cccoooiiiiiiiiiie e 20
Figure 34h—DL flow control header fOrmat.............oooiiiiiiiiniie e 21
Figure 47a—Example of fragmentation and packing of relay MAC PDUS.........ccccoooiiiininiiiiniencceeee 84
Figure 52a—ARQ Tx block state in MR-BS.......coiiiiiiie et s 88
Figure 52b—Reducing latency in relaying traffic by transmitting BW request header

on R-UL before packets arrive........ooeiieueiieiiieieeiee ettt 91
Figure 52c—Periodic bandwidth grant with RS scheduling information............cccecoevieiiniininiiniiceeee 92
Figure 55a—Reducing latency in relaying traffic via RS polling .........ccoccoiiiininiiiiiieieeeeceeeen 93
Figure 55b—Periodic polling with RS scheduling information ..............ccooceiiriiniiiinienieceeee e 94
Figure 55¢c—BW request/allocation signaling for an RS in centralized scheduling mode ..........c....ccc.c..... 95
Figure 55d—Sample topology for illustrating the use of DL Flow Control Header.............ccccooceiiinenennen. 99
Figure 55e—Example DL flow control message sequence—Superordinate RS handles flow

CONEIOL OCALLY ..ottt sttt et et enee b 99
Figure 55f—Example DL flow control message sequence—Superordinate RS requests flow control

from MR-BS Lottt e e 100
Figure 65a—RS initialiZation OVEIVIEW .......ccueiuieiiriieiietieie ettt ettt seeseeeeeseeeeeseeeeesbeeneenes 102
Figure 84a—Handling REG-RSP first reception at an RS ... 104
Figure 84b—Handling REG-REQ first reception from RS at an MR-BS........cccooiiiiiiiiiiiieeee 104
Figure 84c—Handling REG-REQ first reception at an RS operating in distributed security and local

CID allOCAtION MOAE .....cueieueeetieiieetieie ettt sttt ettt et et ettt et e st e et e eseeeeseeeneesneeeesaeensenneens 105
Figure 84d—Handling REG-REQ at a MR-BS with subordinate RS operating in local CID

Al10CAtION MOAC.... .ottt ettt et e e sttt eae st e saeeseete et et e eneenneene 106
Figure 86a—Perform neighbor measurement report at a RS ..o 107
Figure 86b—Handling RS NBR_MEAS-REP first reception at an MR-BS..........cccoooiiiiiiiiiiiiee 107
Figure 86c—Handling RS _AccessRS-REQ first reception at an RS .........ccooiiiiiiiiiniiiieeeee 108
Figure 86d—Perform access station selection at an MR-BS..........ccccoooiiiiiiiiiiiee 108
Figure 86e—Handling RS NBR MEAS-REP retransmission at an MR-BS ............cocoooiiiiiiiniinnne 108
Figure 86f—Handling RS Config-CMD first reception at an RS ..........ccocoiiiiiiniiieeceee 110
Figure 86g—Handling RS Config-CMD retransmission at an RS..........ccocooiiiiiiinininneccee 110
Figure 86h—Configure operation parameters to an RS at an MR-BS ... 111
Figure 86i—ODbtaining and maintaining synchronization with R-MAP atan RS ... 111
Figure 86j—Network entry state machine at a MR-BS........c.cooiiiiiiiieee e 112
Figure 86k—Network entry state machine at an RS ... 113
Figure 99a—Handling CDMA ranging code at a transparent RS .............ccccoiiiiiiniiiecee 122
Figure 99b—Handling CDMA ranging code or MR_RNG-REP message at a scheduling station ............ 122
Figure 99c—Handling RNG-REQ at a transparent RS ...........ccooooiiiiiiiii e 123
Figure 99d—Handling CDMA ranging code or MR_RNG-REP message at a superordinate RS with

unique BSID operating in centralized scheduling mode (part 1)........cccocevoeiineninennnne. 123
Figure 99e—Handling CDMA ranging code or MR _RNG-REP message at a superordinated RS with

unique BSID operating in centralized scheduling (part 2) ........cccoooeiiiieiineniiecceeee 124
Figure 99f—Handling CDMA ranging code or MR_RNG-REP message at a superordinated RS with

unique BSID operating in centralized scheduling (part 3) .......cccooieiinieiinnieecceeee 124
Figure 99g—Handling CDMA ranging code at a non-transparent RS with unique BSID in centralized

scheduling Mode (PArt 1) ....cooeiieiiiiee ettt e 125
Documents

Copyright © 2009 IEEE. All rights reserved. Docdi’ﬁiént Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

Figure 99h—Handling CDMA ranging code at a non-transparent RS with unique BSID in centralized

scheduling MOde (PAIt 2) ....cceeruiiieie ettt sttt s n e ene s 125
Figure 99i—Handling RS BR header at an MR-BS .........cciiiiiiiiie e 126
Figure 99j—Handling MR _Code-REP header at the MR-BS.........cccooiiiiiiiiieee e 126
Figure 99k—Handling RNG-REQ at a non-transparent RS with a unique BSID except local CID

AlLOCALION MOAE.......euiriirtiiiiitctetete ettt sttt ebe bbb e neee 126
Figure 102a—SS upstream transmission adjustment at a non-transparent RS with unique BSID in

centralized scheduling MOde...........ccieiiiiiiiii e e 131
Figure 102b—SS upstream transmission adjustment at a transparent RS performing uplink..................... 131
Figure 102c—Handling MR_RNG-REP with Report Type =1 atan MR-BS .............cccoiiiiiiiniie 131
Figure 140a—Example of Initial transmission of HARQ BUISt .........ccceiieiiiieiinieeeeeeeeeee e 142
Figure 140b—Example of initial transmission and retransmission of HARQ burst ...........ccocceeeivrecenne 143
Figure 140c—Example of DL HARQ operation for a tunnel ............cccoeieienieiienieceneee e 145
Figure 140d—HARQ operation for non-transparent RS group..........c..coccoevevenenieieinnninincncniseneneeee 150
Figure 149a—Serving station initiated transfer (Intra-MR) .........ccccoevieiiiiiiiinininnccecccecee 158
Figure 149b—Serving station initiated transfer (Inter-MR).........c.cocvvininininininiiieeeee 158
Figure 149c—Target station initiated transfer (Intra-MR) ........ccccovereneiieiiiiiininncccceeee e 159
Figure 149d—Target station initiated transfer (INter-MR)........c.ccoeveniiiiiiinininincccccce e 159
Figure 1508—MRS HO PrOCESS ......coutruiriiririintintentenieteiteiteieett ettt ettt ettt st sttt s e e s neeneeneas 161
Figure 154a—CID range allocation example, (a) contiguous integer block, (b) bit partition method........ 169
Figure 154b—R-amble transmission pattern as per the pre-planned scheme instructed by MR-BS .......... 173
Figure 154c—Relaying DCD/UCD PIOCEAUIE........cc.ecveveieieeteiirieriinienieneeetesiestestetesteeeneene st st esesresaeseenes 176
Figure 154d—DCD/UCD broadcasting procedure with an RS operating in centralized scheduling

TIOAE. ...ttt sttt ettt s ne e 176
Figure 154e—Relay 10cation report (PATt 1).......ceceiueeieriieieeieieieeie ettt ettt enee e sneeeeens 178
Figure 154f—Relay 10cation report (PArt 2) ........ccueeueeeeriieierieeieteeeeseeeeeseeseesseseessessaesesseenseeseensesseensesnes 178
Figure 154g—Relay location report (PArt 3) ......ccceeeereririinierieieieiieteeet sttt ettt sre e 179
Figure 174a—Relay multicast rekeying algorithm...........ccccceiiininininininicceccece e 191
Figure 234a—Example of configuration for a transparent relay frame structure............cccceeeeeeeerenencnennee 194
Figure 234b—Example of configuration for a transparent relay frame structure: MR-BS and RS have

partitioned UL subframe in the frequency domain............ccoecvevurrieriieienenieieciee e 195
Figure 234c—Example of minimum configuration for a non-transparent TTR relay frame structure ....... 197
Figure 234d—Example of configuration for non-transparent TTR relay frame structure;

MR-BS and RS have partitioned the UL subframe in the frequency domain ...................... 198
Figure 234e—Example of minimum configuration for a STR relay frame structure coexisting with

TTR RS 10 TDD MOGE.........ciiiiiiiiiiiicieieeieeee ettt 200
Figure 245a—An example implementation of the alternate R-amble transmission monitoring scheme

for synchronization, N =4 and KS = 2..........ccceccieiieririieriiieie ettt 233
Figure 245b—An example implementation of the combined scheme for neighborhood monitoring and

synchronization, N =4, L =8, Ks =2, KN =3 .......ccceciiriiririeeeieeeieeeee et 234
Figure 263a—Mapping of data subcarriers for 3-antenna RS............cccoeieieiiniiineiieieeeeeeee e 235
Figure 263b—Mapping of data subcarriers for 4-antenna RS..........c.ccoceviiiiiiiiiienineceeeee e 235
Figure 282a—A logical block example of local STC Encoding at RS .......ccccccocviiiininiininininciieceee, 236

Documents

Xviii Copyright © 2009 IEZE. Al ahtsfesenygfant Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

List of tables

Table 1—Auir interface variant nomenclature and COMPIANCE ..........cccveeiieriieiiierie e 2
Table 6a—Description of relay MAC header fields ..........cooiieriiieiiiieiee e e 8
Table 15—Type field encodings for MAC signaling header type IL..........cccoooieiiiiiiiiiiniiieee 9
Table 17—Feedback type and feedback CONtENt ...........cceeiiiriiriiiiriiereeeee e e 10
Table 18a—3 bit differential fast feedback encoding per differential CQI report

with seven levels of qUANTIZATION .........cccviiiieciieiie ettt e ae e et e e aeeaeens 12
Table 18b—2 bit differential feedback encoding per differential CQI report

with three levels of QUANTIZATION .........cccviiiieiiiiie ettt e e eaeeteesebeeaeeeene s 12
Table 18c—Extended Type field encodings for extended MAC signaling header type II...........cccccoeeeenee. 13
Table 18d—Description of fields in RS BR header ..........cccoocoiiiiiiiiiiie e 14
Table 18e—Description of fields in RS UL DCH signaling header............cccoooeiiiiiiiiniiiiniieicecees 15
Table 18f—Description of fields in MR acknowledgement header ............cccceeieiinieniiiinieniceccee e 17
Table 18g—Description of fields in MR HARQ error report header...........coocoeviiieiiniiiinieiceeceeee 18
Table 18h—Description of fields in MR Code-REP header ..........cccooooiiiiiiiiiiieceee e 19
Table 18i—Description of fields in Tunnel BR header............cocoiiiiiiiiiiiiieeeee e 20
Table 18j—Description of fields in DL Flow Control header............ccccoviiiiiiiiiniiieiieeeece e 21
Table 37a—Q0S SUDhEAdET fOIMAL........ccceiiiieiiieii ettt ettt te e st eeaeesteesebeenseesseeensaenseens 22
Table 37b—Allocation subheader fOrmat..........ccccoeriiiiiiiiiiiiinne et s 23
Table 37c—Fragmentation subheader format ............c..ooiiiiiiiiiiiie e 23
Table 37d—Packing subheader fOrmat............ccocoeiiiiiiiiiie e 24
Table 38—MAC MANAZEMENT IMESSAZES .....veveeuvermeeruerteenteeteeteateetesseeneesseessesseansesseensenseeneesseeneessessessesssensens 24
Table 44—RNG-RSP mMeSSaZe fOIMAL ......cc.oiuiiiiiiiiiiiitieieee ettt et sae e neeeseenae s 26
Table S50—PKM MESSAZE COURS .....ouremiiruiaiiriieie ittt ettt et te sttt e ste st e e s st e te et e entesseentesaeentesneensesreennens 27
Table 75—PKMv2 Group-Key-Update-Command message attributes ..........coecveveeveereerienieieneeeseeeeene 28
Table 78a—PKMV2 AK Transfer MESSAZE .......cueiueeruertieieetieiieiieie ettt ettt ete st enee st eeeseeeneeseeeeeseeeneennens 28
Table 78b—PKMV2 AK Transfer ACK ...... ..ottt s 29
Table 96—Action COAes and ACTIONS .....cc.eeruiriierieiiierteitiee ettt ettt e sttt e see et e steese e beeseeteeseetesneeneesreennens 36
Table 154—MOB_PAG-ADV message fOrmat..........ccooveoiiriereiieieiieie ettt nae s 37
Table 166a—R-link channel descriptor (RCD) message format............occovereeiierienieieneeeseee e 38
Table 166b—MR_NBR-INFO message fOrmat ..........coeoirieririeieiieie et s 39
Table 166c—MR Ranging report (MR _RNG-REP) message format...........cccooeeieiieiininienieenceeeeee, 44
Table 166d—RS configuration command (RS_Config-CMD) message format............ccoeceveereneenienennnnns 46
Table 166e—RS NBR_MEAS-REP message format ...........ccoocvvieiiriiniiieieeeseee e 49
Table 166f—MR_LOC-REQ mesSage fOrmMAaL .........cceeoueiuiriieriieiieieeiese ettt ae s 50
Table 166g—MR_LOC-RSP message fOrmat ..........ccooeiieiieriieieneeieset et 51
Table 166h—MS SCN-INF message fOrmat..........cceouieieiieienieiene ettt ee e eneeeneas 52
Table 166i—MS _SCN-CLT meSSage fOIMAL.........cccveitietieiieieriieieree ettt ettt e e eee e eneesnens 53
Table 166j—MS INFO-DEL meSSage fOIMAL........cceiueeieiieiiriieienie ettt ettt eee e eneesneenens 54
Table 166k—CLK-SYNC message fOrmat .........cceeoieiiirieiieiieieeese ettt ettt ae e eesreenae s 54
Table 1661—MR_ASC-REQ message fOrmat..........ccoouiruirieriiiieiieiene ettt et 55
Table 166m—MR _ASC-RSP message fOrmat..........ccooeiiiiiiieiiinieenieiieee et 56
Table 166n—RS MOB_MEAS-REQ message format...........ccocoviereiieniiienienieseeiee e 57
Table 1660—HARQ CHASE ER-REP message format.........cccooceevirieriiniiieneiieiesceeeceee e 58
Table 166p—HARQ IR _ER-REP message fOrmat..........coceruirieriirieniiiieiesieeesieee e 59
Table 166g—MR_SLP-INFO message fOrmat ..........ccccovieiieiiieieniieieet ettt 60
Table 166r—RS_AccessRS-REQ message format ...........cccoeeeriiiiiiiieniieseeeee e 63
Table 1665——RS-SCH message fOrMat..........coooiiiiiiiiiieeeeeee ettt et nae s 64
Table 166t—RS Member List Update message format..........cooereriiiniiieiinienieiee e 65
Table 166u—MR _PBBR-INFO message fOImMAL ..........ccueruiriirieieieiierie ettt 67
Table 166v—MR_Generic-ACK message fOrmat ............cooeiieiirieiinieiie e 68
Table 166w—RS Access MAP message format ..........c.ooeeieiiiienieieni et s 69
Table 166x—Reduced SUB-DL-UL-MAP ........ccccieimiimiiiiiiiininieene sttt ettt s 71

Documents

Copyright © 2009 IEEE. All rights reserved. Docu?ﬁént Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

Table 166y—Reduced HARQ-MAP ..ottt ettt st seeeneeene s 72

Table 166z—DL Allocation Reference IE ............cccccvviririnininieiiiinneeeeeee et 73
Table 166aa—RS BW_AIOC TE fOrMat ........cooueiuiiieiietiee ettt 73
Table 166ab—DL Transmit Reference IE format ............cocoevirieiiiiiiinininiiinecccececeecee e 75
Table 166ac—RS Relay MAP message fOrmMat..........cooeiieieriieieniieieeeeeee ettt 76
Table 166ad—MOB_INF-IND mesSage fOrmMat .........cccevieieriieieniieiesie ettt see e nne s 77
Table 166ae—MS_Context-REQ message FOrmat..........cooeiieiinieiiiieise e 78
Table 166af—MS_Context-RSP message format ...........ccooceeieriiierenere e 79
Table 166ag—MT _Transfer message fOrmat...........ccoeveieiieiirieere et 80
Table 170a—ARQ Feedback IE format for Tunnel packet............ccoceviriiiiiiiniiieeeeeeee e 85
Table 182a—Ranging and automatic adjustment procedure in transparent mode .............ccceeveeererreenenne. 117
Table 182b—Ranging and automatic adjustments procedure with a non-transparent RS with unique

BSID in centralized scheduling mode ..........ccccceeceriiininineneicinencnecceeeeese e 118
Table 182c—Ranging and automatic adjustments procedure with a scheduling RS operating in normal

CID alloCation MOMAE .......coueruiiiieieieiieitet ettt ettt ettt sttt be e ee 119
Table 182d—Ranging and automatic adjustments procedure with a scheduling RS operating with option

to request permission from MR-BS ..o 120
Table 182e—Ranging and automatic adjustments procedure with scheduling RS operating in local CID

AlLOCALION MOAE ......euiiirtiiititeteetete ettt ettt sttt be bttt sa e ne e 121
Table 183a—Ranging and automatic adjustment procedure with transparent RS ..........ccccccccecninninnne. 128
Table 183b—Ranging and automatic adjustment procedure with a non-transparent RS with unique

BSID in centralized scheduling mode ..........ccccceceriiirinininieiiiienceceeeeeese e 129
Table 183c—Ranging and automatic adjustment procedure with a scheduling RS ..........cccccocoinninne 130
Table 195a—The aggregated HARQ channel tile encoding ...........cccoeeveviieienerienierieieseee e 146
Table 201a—SA Identifications at multihop relay system with Distributed Security Control ................... 183
Table 207a——SZK CONEXL .....eveuiiriiirieieteietetetee ettt et st sttt e e e s et se et e e saenesnenens 185
Table 207b—SZKEK CONLENL........c.coueuiriiiriiiirieiireiiretieee ettt 186
Table 318a—R-Zone Prefix fOrmat........coocieiiierieieieese ettt ettt neeens 201
Table 318b—R-Zone_ Prefix format for FFT S1Z€ 128 ......ccooiiiiiiiieieeieeeee et 202
Table 321—OFDMA DL-MAP_IE fOrmat .........ccccciriimiiniiieinieirceeeceeeeeseetee ettt 205
Table 328—Extended-3 DIUC code assignment for Extended-2 DIUC = 15 ......cccccevievieviecienieeieeene, 206
Table 330—OFDMA STC DL Zone IE fOrmat........c.ccccoveinieiriiiinieiiieenieieneeeeeeeeteeereseeteeereeeneeeneseenens 207
Table 337—HARQ, and-Sub-MAP and R-MAP Pointer IE format............cccccooveeriririenieeneeeeeeeeee 208
Table 375a—MR_DL-MAP MONITOR IE fOrmat.........cccoeeririeririiieienieienieienieienieieneereseeieseeseseeseseene s 209
Table 375b—DL Burst Transmit IE fOrmat .........c.ccoooveriiniiiiiiiiiiiiinnnne et 210
Table 378—PAPR Reduction/Safety Zone/Sounding Zone Allocation IE format ...........cccoeoerininnrnnnne. 211
Table 381—Extended UIUC code assignment for UTUC = 15 ........cocooiiiiiiiiiieeee e 212
Table 385—Extended-3 UIUC code assignment for Extended-2 UTUC =05 .........ccooveiirienieienreeee 212
Table 426a—UL _ Burst Receive TE format ..........cccooieiiiriiiieeieeeeee e 213
Table 426b—RS MIMO UL IE fOIMAt .....c..cerieirieirieiinieinieenieeniei sttt ettt 214
Table 426c—MR UL-MAP MONITOR IE fOrmat..........cccoeeirieirieiniiinieirie et 216
Table 436a—R-MAP meSSaZE FOIMAL........cceiuirieiiiieiee ettt sttt et et eee e et e seeenes 217
Table 436b—R-link specific IE fOrmat ..........coocveiiiiiiieiieee e 218
Table 436c—R-1INK SPECITIC TE LY PCS ....eeueeiieiieieeiieieeitee sttt ettt sttt eneeste e neeens 218
Table 436d—RS UL DCH assignment IE fOrmat ..........cc.ccecueoiririmiiniininienenenieieieeeceeececeresie e 219
Table 436e—RS UL DCH HARQ RETX IE fOrmat.........cccociruerierienieieinincnieieneneneeeeeeceeere e 221
Table 436f—RS HARQ DL IE fOrMAat ......cc.ccerieuirieiirieiiietenieiereteriet ettt ettt eb et et ees e saenea 222
Table 436g—UL relay zone configuration IE format..........c.ccccecviriniinininineneneieicecceeecececse e 224
Table 436h—HARQ ACKCH Region allocation for Relay Data IE format..........c.ccoccvveveviecnnnincncnene. 225
Table 436i—MR_DL-MAP MONITOR IE fOrmat..........ccccoeruirieieieiiininenesientenieneeneeeeeee e 226
Table 436j]—MR UL-MAP MONITOR IE fOrmat........c..cccccueieirininininieieieieeeinese st seeeeeeeeie e 227
Table 436k—RS CQICH_Control IE fOrmat .........cccccveieieiiinininineneneieeetetet e 227
Table 4361—Aggregated HARQ ACK region allocation IE format ..........ccccocevenievienienericninicncnineneneeee 228
Table 436m—RS MIMO UL IE fOIMAL ....c.cceeiriiriniiniiniiniicicietetieesiesi ettt ettt s 229

Documents

XX Copyright © 2009 IEZE. AllY Ihtygeservetant Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

Table 548a—ACK/NAK Encoding for multihop relay for HARQ, with vector indices provided

I 2 o) (L TS RST 238
Table 554—Parameters and CONSLANTS ........c.couirierieiieietieiese et eee e ee st eeeseeeeesteeneesbeeneeseeeneesseeneeneeenes 239
TADIE 558—CIDS ...ttt ettt ettt ettt ekt sttt b et b et bt s s st s et s bbbt st se st st bt ebeeae s 241
Table 559—Type values for common TLV encodings ..........ccooeeieriieiienieiene et 242
Table 5S60—HMAC Tuple definition ........cceeeiiieierieiee ettt e eee s 242
Table S62——CMAC TUPLE ...c..eeiieieeeieee ettt ettt et e sttt et e st et e e se et e e st enseeneeseeneeneeens 243
Table 563—CMAC Tuple defiNition. ........cceeierieeieereee ettt st st ee et eeeesteeneeseeens 243
Table 564—ShOrt-HIMAQC TUPIE .......eeiieeieiiiiee ettt st sae et ae st e aesseenteeneeneeseeens 244
Table 565—Short-HMAC Tuple definition ..........ccoccoeiereiieneiieiesieeee e 244
Table 567a—DCD @NCOGINES .....ecueetieuieiieiett et etete et e te et ettt e e e st e seeseesesseesesseenaesseensesseensenseeneenseenes 247
Table S67b—UCD ENCOINGS.....cc.covirtirririinieteiteteiieiererte sttt ettt ettt et e bt et sae bt ebesaeseenen 247
Table 571—UCD PHY-specific channel encodings—WirelessMAN-OFDMA ......c..ccccccecvvnvinincncnenne. 248
Table 575—DCD channel €NCOAINES ........coueovereieieiiiriniinereeetet ettt ettt eaeebe e e enes 248
Table 585—RNG-RSP message eNCOAINES........ccueeruiriririintiniinieieieteteieeesie ettt s e eeeneeresresae e enes 249
Table 604a—AK-Parameters definition .........c.ooeeieririerie ettt seeens 259
Table 604b—SZK-Parameters definition ...........cceceeruiriereiieiie e see e 260
Table 604c—SZKEK-Parameters definition ...........cccoeeerieiienienieiere et 260
B o) (o ST O ) L T TSRS 263
Table 608a—CIDs added into tunnel SUb-attribDULES. ........coveruieieriieiere et 265
Table 608b—CIDs removed from tunnel Sub-attribULESs ..........cccevvirierieierieere e 266
Table 616a—MS_Context-REQ/RSP message encodings........c.cocceevererinienienenieieieeeeneneneseesreneeseenne 285
Table 616b—AK ConteXt ENCOMAIMNES ...c..coverteureieiieiieiirieriint ettt sttt sttt et eae sttt sae e seesaeseennes 285
Table 616C—SA DeSCriptor NCOMINES .....coverviiiieiieiiiiriirtertertertetetet ettt sttt ettt eae st sresae e enen 286
Table 616d—TEK parameters €NCOAINGES ........cccueeuierieriierieriereestieetesteeeeseeeseesseseesaesseesesseesesseensenseensenseenes 286
Table 639—Minimum performance requirements for all profiles ...........ccoceveroirreririenieeseee e 288
Table P.1—The value of aggregated QoS parameters admitted into a tunnel...........ccccceeeeviecnninicncnene. 290

Documents

Copyright © 2009 IEEE. All rights reserved. Docu?ﬁ‘ént Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

IEEE Standard for
Local and metropolitan area networks

Part 16: Air Interface for Broadband
Wireless Access Systems

Amendment 1: Multihop Relay Specification

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection in all circumstances. Implementers of the standard are responsible for
determining appropriate safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers. These
notices and disclaimers appear in all publications containing this document and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Documents.”
They can also be obtained on request from IEEE or viewed at http:/standards.ieee.org/IPR/
disclaimers.html.

NOTE—The editing instructions contained in this amendment define how to merge the material contained
herein into the existing base standard and its amendments to form a comprehensive standard.

The editing instructions are shown bold italic. Four editing instructions are used: change, delete, insert, and
replace. Change is used to make small corrections in existing text or tables. The editing instruction specifies
the location of the change and describes what is being changed by either using strikethretrgh (to remove old
material) or underscore (to add new material). Delete removes existing material. Insert adds new material
without disturbing the existing material. Insertions may require renumbering. If so, renumbering instructions
are given in the editing instruction. Replace is used to make large changes in existing text, subclauses,
tables, or figures by removing existing material and replacing it with new material. Editorial notes will not
be carried over into future editions because the changes will be incorporated into the base standard.
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1. Overview

1.1 Scope

1.2 Purpose
1.3.4 Air interface nomenclature and compliance

Insert the following rows in Table 1 as follows:

Table 1—Air interface variant nomenclature and compliance

. . . PHY Duplexing
Designation Applicability specification System features alternative
WirelessMAN- Licensed bands below 11 GHz 8.4 — TDD
OFDMA MR

Insert new subclause 1.6 as follows:

1.6 Multihop relay

Multihop relay (MR) is an optional deployment that may be used to provide additional coverage or
performance advantage in an access network. In MR networks, the BS may be replaced by a multihop relay
BS (MR-BS) and one or more relay stations (RS).

Traffic and signaling between the SS and MR-BS are relayed by the RS thereby extending the coverage and
performance of the system in areas where RSs are deployed. Each RS is under the supervision of an MR-BS.
In a more than two hop system, traffic and signaling between an access RS and MR-BS may also be relayed
through intermediate RSs. The RS may be fixed in location (i.e., attached to a building) or, in the case of an
access RS, it may be mobile (i.e., traveling with a transportation vehicle). The SS may also communicate
directly with the MR-BS.

The various MR features defined throughout this standard permit a multihop relay system to be configured
in several modes.

The protocols (including the mobility features) on the access link remain unchanged. New functionality has
been specified on the relay link to support the MR features.

Two different modes (centralized and distributed scheduling) are specified for controlling the allocation of
bandwidths for an SS or an RS. In centralized scheduling mode, the bandwidth allocation for an RS’s
subordinate stations is determined at the MR-BS; conversely in distributed scheduling mode, the bandwidth
allocation of an RS’s subordinate stations is determined by the RS, in cooperation with the MR-BS.

Two different types of RS are defined, namely transparent and non-transparent. A non-transparent RS can
operate in both centralized and distributed scheduling mode, while a transparent RS can only operate in
centralized scheduling mode.
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A transparent RS communicates with the superordinate station and subordinate station(s) using the same
carrier frequency. A non-transparent RS may communicate with the superordinate station and subordinate
station(s) using the same or different carrier frequencies.

The MAC layer includes extensions to signaling to support functions such as network entry (of an RS, and
of an SS through an RS), bandwidth request, forwarding of PDUs, connection management, and handover.

Two different security modes are defined (see Clause 7). The first one, referred to as the centralized security
mode, is based on key management between an MR-BS and an SS. The second security mode, referred to as
the distributed security mode, incorporates authentication and key management between an MR-BS and a
non-transparent access RS and between the access-RS and an SS.

An RS may be configured to operate either in normal CID allocation mode, where primary management,
secondary, and basic CIDs are allocated by the MR-BS or in local CID allocation mode where the primary
management and basic CID are allocated by the RS. The network management of RS shall use secondary
management connection and shall follow the management reference model as defined in 1.4.1.

The PHY includes extensions to the OFDMA-PHY layer (see 8.4) for transmission of PHY PDUs across the
relay link between the MR-BS and the RS.

3. Definitions
Insert the following new definitions in alphabetical order and renumber appropriately:

3.97 access link: A radio link between an MR-BS or RS and an MS, or between an MR-BS or RS and a
subordinate RS during network entry. The access link is either an uplink or downlink.

3.98 access RS: A relay station that serves as an access station.

3.99 access station: A station that provides a point of access into the network for an MS or RS. An access
station can be a base station (BS), relay station (RS), or multihop relay BS (MR-BS).

3.100 centralized scheduling: A mode of operation applicable to multihop relay where a multihop relay BS
(MR-BS) determines the bandwidth allocations and generates the corresponding MAPs [or dictates the
information used by relay stations (RSs) to generate their MAPs] for all access and relay links in the MR-
cell.

3.101 distributed scheduling: A mode of operation applicable to multihop relay where the MR-BS and
each RS in the MR-cell (with or without information from the MR-BS) determine the bandwidth allocations
and generate the corresponding MAPs for the access link to/from their subordinate SSs and/or relay links to/
from their subordinate RSs.

3.102 DL access zone: A portion of the DL subframe in the MR-BS/RS frame used for MR-BS/RS to MS or
RS (except TTR RS in TDD mode) transmission. The DL access zone may consist of the entire downlink
subframe, depending on the method used to separate the transmissions on the access and relay links.

3.103 DL relay zone: A portion of the DL subframe in the MR-BS/RS frame used for MR-BS/RS to RS
transmission. A frame may have no DL relay zone, depending on the method used to separate the
transmissions on the access and relay links.

3.104 infrastructure station: An MR-BS or RS.

3.105 intermediate RS: A relay station that is located on a path between an MR-BS and an access RS.
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3.106 management tunnel CID (MT-CID): An identifier taken from the connection identifier (CID) space
managed by an MR-BS that uniquely identifies a management tunnel connection between the MR-BS and
an access RS.

3.107 MR-BS frame: Frame structure for DL transmission/UL reception by MR-BS.

3.108 multihop relay base station (MR-BS): A generalized equipment set providing connectivity,
management, and control of relay stations and subscriber stations. See also: base station (BS), relay station
(RS).

3.109 non-transparent RS: A relay station that transmits DL frame-start preamble, FCH, MAP message(s)
and channel descriptor (DCD/UCD) messages.

3.110 relay link (R-link): A radio link between an MR-BS and an RS or between a pair of RSs. This can be
a relay uplink or downlink.

3.111 relay station (RS): A generalized equipment set, dependent on a multihop relay base station (MR-BS)
providing connectivity, to other RSs or subscriber stations (SS). An RS may also provide management and
control of subordinate RSs or SSs. The air interface between an RS and an SS is identical to the air interface
between a BS and an SS. See also: multihop relay base station (MR-BS), base station (BS), subscriber
station (SS).

3.112 relay zone: A portion of a frame used for the relay link.

3.113 round trip delay (RTD): The round trip delay time between communicating stations (i.e. such as
between an RS and its superordinate station).

3.114 RS frame: Frame structure for DL/UL transmission/reception by RS.

3.115 RS receive/transmit transition gap (RSRTG): The minimum receive-to-transmit turnaround gap
required at an RS. RSRTG is measured from the time of the last sample of the received burst to the first
sample of the transmitted burst at the antenna port of the RS.

3.116 RS transmit/receive transition gap (RSTTG): The minimum transmit-to-receive turnaround gap
required at an RS. RSTTG is measured from the time of the last sample of the transmitted burst to the first
sample of the received burst at the antenna port of the RS.

3.117 scheduling RS: A relay station that serves as a scheduling station; i.e., a non-transparent RS with
unique BSID and operating in distributed scheduling mode.

3.118 scheduling station: In centralized scheduling mode, the scheduling station is always the MR-BS. In
distributed scheduling mode, the scheduling station of a given MS/RS is the first station along the route to
the MR-BS that transmits MAPs; i.e., either a non-transparent RS or the MR-BS itself.

3.119 security zone (SZ): A group consisting of one or more RSs and the MR-BS that share key material for
the protection of MAC management messages produced and processed by members of the group.

3.120 security zone key (SZK): A group key shared by the MR-BS and a group of RSs within the same
security zone. The SZK is a head of key hierarchy used to satisfy the security requirements such as integrity
protection for MAC management messages within a defined security zone.

3.121 simultaneous transmit and receive (STR) relaying: A relay mechanism where transmission to
subordinate station(s) and reception from the superordinate station, or transmission to the superordinate
station and reception from subordinate station(s) are performed simultaneously.
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3.122 STR RS: A non-transparent relay station capable of performing STR relaying.

3.123 time-division transmit and receive (TTR) relaying: A relay mechanism where transmission to
subordinate station(s) and reception from the superordinate station, or transmission to the superordinate
station and reception from subordinate station(s) is separated in time.

3.124 transparent RS: A relay station that does not transmit DL frame-start preamble, FCH, MAP
message(s) or channel descriptor (DCD/UCD) messages.

3.125 transparent zone: A portion of the DL subframe in the MR-BS/RS frame for an RS operating in the
transparent mode used for MR-BS/RS to MS transmission. A DL subframe may, or may not, have a
transparent zone.

3.126 TTR RS: A non-transparent relay station that performs TTR relaying.

3.127 tunnel CID (T-CID): An identifier taken from the connection identifier (CID) space that uniquely
identifies a transport tunnel connection.

3.128 UL access zone: A portion of the UL subframe in the MR-BS/RS frame used for MS or RS (except
TTR RS in TDD mode) to MR-BS/RS transmission. A frame may have no UL access zone, or the UL access
zone may consist of the entire uplink subframe, depending on the method used to separate the transmissions
on the access and relay links.

3.129 UL relay zone: A portion of the UL subframe in the MR-BS/RS frame used for RS to MR-BS/RS
transmission. A frame may have no UL relay zone, or the UL relay zone may consist of the entire uplink
subframe, depending on the method used to separate the transmissions on the access and relay links.

4. Abbreviations and acronyms

Insert the following abbreviations and acronyms in alphabetical order:

AC authentication control
FRS fixed relay station
HR handover ranging
IR initial ranging
IS infrastructure station
MRS mobile relay station
MR-BS multihop relay base station
RS relay station
RTD round trip delay
R-ACK relay ACK
R-DL relay downlink
R-FCH relay zone frame control header
R-MAP relay zone MAP
R-RTI relay receive/transmit transition interval
R-TTI relay transmit/receive transition interval
R-UL relay uplink
R-Zone relay zone
TDU tunnel data unit
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6. MAC common part sublayer

6.3 Data/Control plane

6.3.1 Addressing and connections

6.3.1.1 Point-to-multipoint (PMP)

Change 6.3.1.1 as indicated:

Each air interface in an SS shall have a 48-bit universal MAC address, as defined in IEEE Std 802%. This
address uniquely defines the air interface of the SS. It is used during the initial ranging process to establish

the appropriate connections for an SS. It is also used as part of the authentication process by which the BS
and SS each verify the identity of the other. The definition and usage of the MAC address defined above for

the SS and the BS shall be applicable for the RS and the MR-BS respectively.

Connections are identified by a 16-bit CID. At SS initialization, two pairs of management connections, basic
connections (UL and DL) and primary management connections (UL and DL), shall be established between
the SS and the BS, and a third pair of management connections (secondary management, DL, and UL) may
be optionally generated. The three pairs of management connections reflect the fact that there are inherently
three different levels of QoS for management traffic between an SS and the BS. The basic connection is used
by the BS MAC and SS MAC to exchange short, time-urgent MAC management messages. The primary
management connection is used by the BS MAC and SS MAC to exchange longer, more delay-tolerant
MAC management messages. Table 38 specifies which MAC management messages are transferred on
which of these two connections. In addition, it also specifies which MAC management messages are
transported on the broadcast connection. Finally, the secondary management connection is used by the BS
and SS to transfer delay-tolerant, standards-based [Dynamic Host Configuration Protocol (DHCP), Trivial
File Transfer Protocol (TFTP), SNMP, etc.] messages. Messages carried on the secondary management
connection may be packed and/or fragmented. For the OFDM, and OFDMA PHY's, management messages
shall have CRC. Use of the secondary management connection is required only for managed SS. The

identification, establishment, and usage of the connection defined above for the SS and the BS shall be
applicable for the RS and the MR-BS respectively. In addition, the multicast management connection is used
by the MR-BS to transfer MAC management messages to a group of RSs.

The CIDs for these connections shall be assigned in the RNG-RSP, REG-RSP, RS_Config-CMD (RS only),
or MOB_BSHO-REQ/RSP for pre-allocation in handover. When CID pre-allocation is used during HO, a
primary management CID may be derived based on Basic CID without assignment in the messages (see
6.3.21.2.11). The message dialogs provide three CID values. The same CID value is assigned to both
members (UL and DL) of each connection pair.

Insert new subclause 6.3.1.2 as follows:
6.3.1.2 Multihop relay

Addressing and connections as perceived by an SS served by an RS or MR-BS are defined in the same
manner as in 6.3.1.1. This subclause specifies the additional addressing and connection definitions that
apply to multihop relay systems. A non-transparent RS shall be assigned a Base Station ID. The format of
the Base Station ID is defined in 6.3.2.3.2.

Connections may span multiple hops and may pass through one or more intermediate RSs. These
connections shall be identified by the connection ID (CID) as specified in 6.3.1.1 and the CIDs shall be
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unique within an MR cell. All the CID connection types specified in PMP mode shall be supported between
the MR-BS and MS.

An additional type of connection called a tunnel connection may be established between the MR-BS and an
access RS, or between the MR-BS and a superordinate station of an RS group (see 6.3.34). Tunnel
connections shall be used for transporting relay MAC PDUs from one or more connections between the MR-
BS and an access RS and may pass through one or more intermediate RSs. It is not required that all
connections shall pass through a tunnel connection. MAC PDUs from connections that do not pass through a
tunnel are forwarded based on the CID of the connection. There shall be two types of tunnel connections.
Management tunnel connections, identified using the MT-CID, shall be used exclusively for transporting
MAC PDUs from management (basic, primary, or secondary) connections. Transport tunnel connections,
identified using the T-CID, shall be used exclusively for transporting MAC PDUs from transport
connections. The MR-BS shall allocate the T-CID and MT-CID using the DSA messages. MT-CID is
bidirectional and T-CID is unidirectional.

Insert new subclause 6.3.1.3.1 as follows:
6.3.1.2.1 Addressing scheme for relaying

In the procedure of network entry and initialization for a new RS, the MR-BS may pre-allocate a range of
management CIDs to an RS. The operation for pre-allocation of these CIDs is described in 6.3.9.18.2.

6.3.2 MAC PDU formats
Insert the following paragraph at the end of 6.3.2:

MAC PDUs sent on a relay link through a tunnel shall be constructed into a relay MAC PDU of the form
illustrated in Figure 21a. Each relay MAC PDU shall begin with a fixed length relay MAC header (see
6.3.2.1.1.1). The relay MAC header shall be followed by zero or more extended subheaders and the payload.
The payload shall consist of zero or more subheaders and zero or more MAC PDUs as defined in Figure 20.
In the case of management tunnel, the payload may consist of zero or more subheaders and one
MT Transfer MAC message. A relay MAC PDU may contain a CRC as described in 6.3.3.5.2.
Implementation of CRC capability is mandatory for MR systems and the presence of a CRC is indicated in
the relay MAC header. When a relay MAC PDU contains a CRC, the CRCs of individual MAC PDUs
within the payload shall be omitted but the CI bit setting and LEN values are retained. If omitted, the egress
station of the tunnel shall calculate the CRCs and attach them to the individual MAC PDUs if the CI bit of
the MAC PDU header within the relay MAC PDU is set.

Relay MAC Pavload CRC
Header y (optional)

Figure 21a—Relay MAC PDU format
6.3.2.1 MAC header formats
Insert new subclause 6.3.2.1.1.1 as follows:
6.3.2.1.1.1 Relay MAC header format

The header of the relay MAC PDU shall be of the format defined in Table 6a and further illustrated in
Figure 23a.
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Figure 23a—Header format of relay MAC PDU with payload
Table 6a—Description of relay MAC header fields
Length s
Name (bits) Description
HT 1 Shall be set to zero.
EC/AC 1 Encryption control if CID in the relay MAC header is T-
CID.
0 = Payload is not encrypted
1 = Payload, except subheaders inserted on the relay link,
is encrypted.
Authentication control if CID in the relay MAC header is
MT-CID.
0 = Payload starting with MAC header defined in Table 3.
1 =Payload starting with MT Transfer message defined in
Table 166ag.
RMI 1 Relay Mode Indicator
Shall be set to 1.
ASH 1 Allocation subheader
1=present; 0=absent
GMSH 1 UL: grant management subheader (GMSH)
1 = present, 0 = absent
DL: reserved, shall be set to 0.
FSH 1 Fragmentation subheader (FSH)
1=present; 0=absent
PSH 1 Packing subheader (PSH)
1=present; O=absent
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Table 6a—Description of relay MAC header fields (continued)

Length s
Name (bits) Description

QSH 1 QoS subheader (QSH)
1=present; O=absent

ESF 1 Extended subheader field
If ESF=0, the extended subheader is absent.

If ESF=1, the extended subheader is present and immedi-
ately follows the relay MAC header.
The ESF is applicable in both the DL and UL.

CI 1 CRC indicator.

1 =CRC is included in the relay MAC PDU by appending
it to the relay MAC PDU payload after encryption, if any.
0 =No CRC is included.

EKS 2 Encryption key sequence. The index of the traffic encryp-
tion key (TEK) of the access RS operating in distributed
security mode and initialization vector (IV) used to encrypt
the payload. This field is only meaningful if the EC/AC
field is set to 1; otherwise, it shall be set to zero.

LEN 12 Length. The length in bytes of the relay MAC PDU includ-
ing the relay MAC header and the CRC if present.

CID 16 T-CID or MT-CID.

HCS 8 Header Check Sequence.

6.3.2.1.2.2 MAC signaling header type Il

Change the last row of Table 15 as indicated:

Table 15—Type field encodings for MAC signaling header type Il

Type field MAC header Type (with HT/EC=0b11) Reference figure | Reference table
1 ReservedExtended relay MAC Signaling Header Type I | Figure 34a Table 18a

6.3.2.1.2.2.1 Feedback header

The feedback header is sent by an MS/RS either as a response to a Feedback Polling IE (see 8.4.5.4.28) or as
an unsolicited feedback. When sent as a response to a Feedback Polling IE, the MS/RS shall send a feedback
header using the assigned resource indicated in the Feedback Polling IE. When sent as unsolicited feedback,
the MS/RS can either send the feedback header on currently allocated UL resource or request additional UL
resource by sending an Indication flag on the fast-feedback channel or the enhanced fast-feedback channel
(refer to 8.4.5.4.10.11) or by sending a BR ranging code.
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Change the two paragraphs before Table 17 of 6.3.2.1.2.2.1 as indicated:

The feedback header may be used by the MS/RS to provide its feedback(s). An MS/RS receiving a feedback
header on the DL shall discard the PDU.

The support of feedback header is OFDMA-PHY -specific and shall be negotiated between the BS and SS
(or between the MR-BS and RS) as part of the registration dialog (REG-REQ/RSP).

Change Table 17 as indicated:

Table 17—Feedback type and feedback content

Feedback
type Feedback contents Description
(binary)

111 Early/Late Indication (1bit) + Access link transmission status feedback

This feedback header type is sent by RS to MR-BS to
provide access link transmission status for data. The
feedback is used when MR-BS provides a target
transmission time of the MAC PDU and the RS
detects any abnormality in transmitting the MAC
PDU. The RS may report missed transmission due to
late arrival of a MAC PDU or abnormal early arrival

of a MAC PDU in respect to transmission time.

Early/Late Indication:

0: Early Indication
1: Late Indication

Arrival Delta (8 bits) + Arrival Delta:

Number of frames RS received frames early or late
based on Early/Late Indication. For Late indication,
this value is the difference in frame number between
the target transmission time and frame in which the
MAC PDU arrives at the RS. For Early indication,
this value is the difference between the transit delay
of the MAC PDU through the RS and the early detec-
tion threshold as set by the “Relay Data Early Arrival
Report Threshold” TLV in the SBC-RSP.

CID (16 bits) CID:
CID of transport connection between RS and MR-BS

111 Aggregated MS CQI parameters, in the | Aggregated MSs CQICH codewords relayed by RS.
form of either:

N_agg is defined in MR-Fast-Feedback region allo-
Full CQICH reporting: 6x5 bits cation IE.

or

Differential CQICH reporting:
if N_agg = 0 then 10x3 bits
if N_agg = 1 then 16x2 bits

HH0-HH | Reservedfor-future-use —
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Insert new subclause 6.3.2.1.2.2.1.2 as follows:
6.3.2.1.2.2.1.2 Fast feedback reporting in an MR system

In a multihop relay system with RSs operating in centralized scheduling mode, an MR-BS may configure an
RS to report on the relay link either full or differential fast feedback reporting using the feedback header
defined in 6.3.2.1.2.2.1. Differential fast feedback reporting uses fewer bits; therefore the RS can map
multiple MS’s fast feedback information on to the feedback header defined by Figure 30.

Differential feedback reporting can be used to report either physical CINR feedback or effective CINR
feedback. If differential feedback reporting is performed on effective CINR, then the RS shall perform the
differential operation based on the “label” of Table 517.

If an access RS receives a codeword other than physical or effective CINR feedback (e.g., indication flag
feedback, MIMO mode feedback or AMC mode transition) on the CQICH channel or Feedback Header
from an MS, then the access RS shall not perform the differential operation on the special codeword and
shall send the special codeword indication to the MR-BS. The access RS stores the received special
codeword and forwards the latest received special codeword to the MR-BS when the MR-BS requests full
feedback reporting. When a CINR codeword is followed by a special codeword, differential operation shall
be resumed. When an MR-BS receives a special codeword indication, the MR-BS may request full feedback
reporting from the RS. An MR-BS may also request full feedback reporting periodically.

An MR-BS may allocate resources on the relay link for forwarding MS CQI parameter reports using a
Feedback polling IE as defined in Table 413.

An MR-BS configures the RSs type of reporting (full or differential) using the RS CQICH_Control IE (see
8.4.5.10.9). An access RS performs differential feedback reporting on behalf of an MS. An access RS
extracts the MS’s fast feedback channel information from either the CQICH_ Allocation IE or
CQICH_enhanced_allocation IE transmitted in the UL-MAP. When an access RS performs differential
feedback reporting, it uses the N agg field of the RS CQICH Control IE for aggregating differential
feedback reporting.

The 32-bits payload of “feedback header without CID field” defined in Figure 32 is constructed by
aggregating the payload bits from Table 18a or Table 18b, starting from the most significant bits to the least
significant bits. The payloads 0b100 and 0b10, respectively, are used to indicate that the access RS received
special codewords from the MS. The access RS aggregates the payloads of the corresponding MSs in the 32-
bits feedback header in the UL relay zone, starting with the MSB and ending with LSB. The aggregation is
performed in the order of the feedback information received in the UL access zone by the RS. Dummy
payload bits corresponding to dummy MSs are set to zero, and these bits may be used to fill the payload of
the feedback header.
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Table 18a—23 bit differential fast feedback encoding per differential CQl report
with seven levels of quantization

Quantization step Payload bits
+3 0b000
+2 0b001
+1 0b010
0 0b011
-1 0b101
-2 0b110
-3 0Ob111

Special codeword indication 0b100

Table 18b—2 bit differential feedback encoding per differential CQl report
with three levels of quantization

Quantization step Payload bits
+1 0b00
0 0b01
-1 Obll
Special codeword indication 0b10

An access RS stores the last received full feedback information of the MSs and performs differential
feedback reporting based on the received feedback information and last stored full feedback information. An
access RS quantizes the difference into either seven or three steps according to Table 18a or Table 18b,
respectively. If the difference of the two full feedback information is outside the range of the differential
quantization steps, then the RS reports the closest quantization step.

When an access RS is requested to transmit differential feedback reporting, it transmits the differential
feedback information to the superordinate RS according to the same order in which it receives the fast
feedback reporting from the MSs in the fast feedback region of the UL access zone.

Intermediate RSs simply forward to the superordinate station the fast feedback information received in the
relay zone. When an RS forwards the fast feedback information to a superordinate station, it puts the
differential fast feedback information corresponding to its access zone before the fast feedback information
received in the relay zone.

Insert new subclause 6.3.2.1.2.2.2 as follows:
6.3.2.1.2.2.2 Extended MAC signaling header type Il

This type of MAC header is only supported on the R-UL. There is no payload following the MAC header.
The Extended MAC signaling header type II is illustrated in Figure 34a. Table 18c describes the encoding of
the 3-bit extended type field following the type field.
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_ [ - 1T 1
= o = Extended
f f | Type3) Header Content MSB (10)
(0]
=
=|2| &) || I O O A A
| o
Header Content (16)
I I I
T T
Header Content LSB (8) HCS (8)
| | | | | | | | | | | | | |

Figure 34a—Extended MAC signaling header type Il format

Table 18c—Extended Type field encodings for extended MAC signaling header type Il

Extended Type field MAC header type Reference figure | Reference table

0 RS BR header Figure 34b Table 18d
1 RS UL_DCH signaling header Figure 34c Table 18e
2 MR Acknowledgment header Figure 34d Table 18f
3 MR HARQ error report header Figure 34¢ Table 18g
4 MR Code-REP header Figure 34f Table 18h
5 Reserved — —

6 Tunnel BR header Figure 34¢g Table 18i
7 DL Flow Control Header Figure 34h Table 18;j

Insert new subclause 6.3.2.1.2.2.2.1 as follows:

6.3.2.1.2.2.2.1 RS bandwidth request header (RS BR)

The RS BR header may be sent by a non-transparent RS operating in centralized scheduling mode to the
MR-BS to request bandwidth on its access link for the purposes of transmitting messages composed by the
RS (such as RNG-RSP, MOB_NBR-ADV, DCD, and UCD). This header shall not be transmitted by a
scheduling RS. The RS BR header is illustrated in Figure 34b.
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_ [ [T T I
SIRS E Extended BR
T 0| Type=0(3) TID (4) DIUC (4) MSB(2)
c|2| &
il B | | - |
| | | L |
BR LSB (8) CID MSB (8)
R T Y I T O
T T
CID LSB (8) HCS (8)
| | | | | | | | | | | | | |

Figure 34b—RS BR header format

Table 18d—Description of fields in RS BR header

Length .
Name (bit) Description

TID 4 Transaction Identifier. MR-BS when allocating resources in response to
an RS BR header shall include the same TID in the RS BW_Alloc IE
as in the RS BR header. The counter used to generate the transaction ID
shall be unique per CID per MR-BS.

DIUC 4 Indicates the DIUC used by RS to transmit the message. The MR-BS
shall allocate sufficient resources based on the indicated DIUC to send
the message from the RS using RS BW_Alloc_IE.

BR 10 Requested amount of bandwidth in unit of bytes.

CID 16 Basic CID of the RS for which the RS bandwidth request header is sent.

HCS 8 Header Check Sequence (same usage as HCS entry in Table 5).

Insert new subclause 6.3.2.1.2.2.2.2 as follows:

6.3.2.1.2.2.2.2 RS UL DCH signaling header (RS UL_DCH)

A non-transparent RS may request dedicated uplink resources for signaling and data transmissions instead of
explicit BW request and allocation for each transmission. The dedicated uplink channel is allocated after
receiving the RS UL DCH assignment IE. The assignment is a periodic allocation of uplink bandwidth and
no subsequent periodic UL-MAP IE is needed in UL-MAP or R-MAP. For the rate based DCH request, the
RS only specifies an average required data rate without a specific allocation frequency. The MR-BS or
superordinate station determines a specific BW size and frequency configuration in response to the rate
based request.
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The RS requests a dedicated uplink resource by specifying Relay Link DCH Request through the RS
UL _DCH signaling header. The RS confirms the successful reception of the RS UL DCH assignment IE
by specifying DCH Assignment Acknowledgement (ACK).

It may also be used by an intermediate RS operating in centralized scheduling mode to request HARQ
retransmission resource from the MR-BS by specifying HARQ Retransmission Request. The MR-BS
responds with RS UL DCH HARQ RETX IE.

The format of this header is illustrated in Figure 34c and described in Table 18e.

Extended
Type=1(3)

DCH TYPE (4)

HT=1(1)

EC=1(1)
Type=1 (1)

Figure 34c—RS UL_DCH signaling header format

Table 18e—Description of fields in RS UL_DCH signaling header

Length o
Name (bits) Description
HT 1 Shall be set to 1
EC 1 Shall be set to 1
Type 1 Shall be set to 1
Extended Type 3 Shall be set to 001 for RS UL_DCH signaling header
DCH TYPE 4 0000 = Relay Link DCH Request
0001 = DCH Assignment Acknowledgement (ACK)
0010 = HARQ retransmission request
0011-1111 = Reserved
if (DCH TYPE == 0000){ — Relay Link DCH Request
Request Type 2 00 = DCH Request Incremental
01 = DCH Request Aggregate
10 = DCH Request Rate Based
11 = Reserved
if(Request Type == 00){ — DCH Request Incremental
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Table 18e—Description of fields in RS UL_DCH signaling header (continued)

Name IZi)I:tg;t)h Description
Bandwidth request 16 Number of bytes requested by the RS
N 4 Allocation repeats once every N frames
telseif (Request Type ==01){ DCH Request Aggregate
Bandwidth Request 16 Number of bytes requested by the RS. Zero in this field indicates DCH
release request
N 4 Allocation repeats once every N frames
telseif (Request Type == 10){ — DCH Request Rate Based
Average rate 20 Average data rate in units of bytes per second
18 MSB bits: magnitude
2 LSB bits: base-10 exponent
) — _
RS CID 8 8 LSBs of Basic CID of RS
} else if (DCH TYPE == 0001) — DCH Assignment Acknowledgement (ACK)
{
Frame Number 8 8-bit LSBs of the frame in which the RS UL DCH assignment IE is
received
DCH resource ID 3 The value of DCH resource ID in the corresponding RS UL DCH
assignment [E
RS CID 8 8 LSBs of Basic CID of RS
Reserved 11 Shall be set to 0
} else if (DCH TYPE == 0010) — HARQ retransmission request
{
RS CID 8 8 LSB of Basic CID of the RS requiring HARQ retransmission
Number of bursts 2 —
for (i=0;i< Number of bursts; — —
it++) {
DCH resource ID 3 ID of the DCH resource that needs HARQ retransmission
DCH ACID 4 HARQ channel require retransmission
Reserved 1 Shall be set to 0
) _ _
Padding variable | Shall be set to 0
} _ _
HCS 8 Header check sequence
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Insert new subclause 6.3.2.1.2.2.2.3 as follows:
6.3.2.1.2.2.2.3 MR Acknowledgment header

An MR acknowledgment header may be sent by an RS as a response to a MAC management message
received from the MR-BS or its superordinate RS that requires acknowledgment. When an
acknowledgement is required, unsolicited uplink bandwidth may be provided to the RS to send this header
to the MR-BS or its superordinate RS as an indication of the message reception. The MR acknowledgment
header shall be sent on the same CID as the received MAC management message. The MR acknowledgment
header is illustrated in Figure 34d. The support of MR acknowledgement header is optional for both MR-BS
and RS and shall be negotiated during network entry of an RS using REG-REQ and REG-RSP message.

_ [ I rFr T T 1
6 6 E Extended Rsv
WL 1 Type= 2(3) 2) ACK Message Type (8)
28| &
= N S T A
| o
Transaction ID (8) CID MSB (8)
I I I O A I
T T T
CID LSB (8) HCS (8)
I | | I I I | I I I I I I I

Figure 34d—MR Acknowledgement header format

Table 18f—Description of fields in MR acknowledgement header

Length e
Name (bits) Description
Rsv 2 Reserved
ACK Message Type 8 The MAC message type of the message received by the RS from the MR-
BS or its superordinate RS.
Transaction ID 8 8 LSB of the Transaction ID included in the MAC management message re-
ceived from the MR-BS. If Transaction ID is not included, set this field to
zero. The counter used to generate the transaction ID shall be unique per
CID per MR-BS.
CID 16 The same CID as the received MAC management message.
HCS 8 Header Check Sequence (same usage as HCS entry in Table 5).
Documents
Copyright © 2009 IEEE. Al rights reserved. Docurhént Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:15:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16j-2009


http://www.avadocuments.com/doc/ieee-802-16j-2009
http://www.avadocuments.com/doc/ieee-802-16j-2009

IEEE Std 802.16j-2009

Insert new subclause 6.3.2.1.2.2.2.4 as follows:

6.3.2.1.2.2.2.4 MR HARQ error report header

AMENDMENT TO IEEE STD 802.16-2009

In case of centralized scheduling, the MR HARQ Error Report header may be transmitted by RS to provide
ACK/NAK to MR-BS when RS is unable to decode the HARQ DL data successfully. The RS may send this
header to MR-BS or superordinate RS as an unsolicited feedback in UL relay zone. Intermediate RS
forwards the MR HARQ Error report header toward the MR-BS. The header format is illustrated in

Figure 34e.
[ [T I N R
SHND) ‘:’ Extended Frame
T Type =3 (3) Number DL HARQ ACK/NAK
Elo| & LSB (4) Bitmap MSB (6)
TR |2 | |

DL HARQ ACK/NAK Bitmap LSB (8)

CID MSB (8)

Figure 34e—MR HARAQ error report header format

Table 18g—Description of fields in MR HARQ error report header

Documents

Length s
Name (bit) Description
Frame Number 4 Least significant 4 bits of frame number where the DL HARQ
burst is received by the RS
DL HARQ ACK/NAK bitmap 14 RS transmits ACK/NAK Bitmap of DL HARQ data of previous
frame. The order of Bitmap from MSB to LSB follows the order
of DL HARQ subburst
CID 16 Basic CID of the RS
HCS 8 Header Check Sequence (same usage as HCS entry in Table 5)
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Insert new subclause 6.3.2.1.2.2.2.5 as follows:

6.3.2.1.2.2.2.5 MR Code-REP header

IEEE Std 802.16j-2009

MR Code-REP header, illustrated in Table 18h, is used by a non-transparent RS operating in centralized
scheduling mode to request the MR-BS to generate CDMA Allocation IEs with the following fields set to
zero: Frame Number Index, Ranging Code, Ranging Symbol, and Ranging Subchannel. This header may

also be used for requesting permission from the MR-BS to accept MSs attempting network entry.

~ | | | | | | | | NumLer of
o| E’ Extended Frame Number Receli\\llgzln?fir C(J)If)MA HI;fCCe]i)"f/[dA
I I Iq\) Type=4(3) Index (4) Codes (4) Codes MSB
Z18 5 @)
S
Number of | | | | | | | |
Received
Number of Received BR
Codortsn|  CDMA Codes (6) CIDMSB (8)
(@)
T T A I
| T | o |
CID LSB (8) HCS (8)

Figure 34f—MR Code-REP header format

Table 18h—Description of fields in MR Code-REP header

Length ..

Name (bits) Description
Frame Number Index 4 LSBs of relevant frame number
Number of Received IR 4 Number of CDMA initial ranging code that requires no
CDMA Codes correction
Number of Received HR 4 Number of CDMA handover ranging code that requires no
CDMA Codes correction
Number of Received BR 6 Number of CDMA bandwidth request ranging codes
CDMA Codes
Basic CID 16 RS basic CID
HCS 8 Header Check Sequence (same usage as HCS entry in Table 5)

Copyright © 2009 IEEE. All rights reserved.
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Insert new subclause 6.3.2.1.2.2.2.6 as follows:

6.3.2.1.2.2.2.6 Tunnel BR header

When tunnel mode is used by scheduling RSs and when QoS subheader is used, the RS may send tunnel BR
(Bandwidth Request) to the superordinate scheduling station to request bandwidth. The scheduling type
field and priority field are used to indicate the QoS type of bandwidth requested, and the CID field is tunnel
CID.

The tunnel BR header is illustrated in Figure 34g.

[ [ [ [0
2| S Extended Dat:f:;isilézery Priority BR MSB
T T | Type=6(3 3 4
é (ﬂ) 2 ype 3) type (3) (3) )
m| >
BR LSB (8) CID MSB (8)
CID LSB (8) HCS (8)
| | | | | | | | | | | | |
Figure 34g—Tunnel BR header format
Table 18i—Description of fields in Tunnel BR header
Length ..
Name (bit) Description
Data delivery service type 3 0: UGS; 1: RT-VR; 2: NRT-VR; 3:BE; 4:ERT-
VR; 5-7: Reserved
Priority 3 Priority defined in 11.13.5
BR 12 Requested amount of bandwidth (128 byte/bit)
CID 16 Tunnel CID which requires the bandwidth
HCS 8 Header check sequence
(same usage as HCS entry in Table 5)
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Insert new subclause 6.3.2.1.2.2.2.7 as follows:
6.3.2.1.2.2.2.7 DL flow control header
The DL flow control header is used to perform DL flow control between a scheduling RS and its scheduling

station. This header is sent by an RS to its superordinate RS or MR-BS to report the number of bytes that the
RS can receive in the DL direction. See 6.3.6.7.1.3 for the usage of this message.

. I | I | [ [ [
= = E Extended Reserved .
T T Ll_) Type=7(3) =0(2) Credit (8)
28| S
all I | N I Y O
| | T
Reserved =0 (8) Basic CID MSB (8)
N O O N T O O
L T T
Basic CID LSB (8) HCS (8)
I O O [ I I B

Figure 34h—DL flow control header format

Table 18j—Description of fields in DL Flow Control header

Length ..
Name (bit) Description
Reserved 2 Set to 0.
Credit 8 Indicates the state of the flow control protocol and number
of bytes of DL traffic that the superordinate RS or MR-BS
can send to the subordinate RS.
0-254: Flow control is in controlled state. The value indi-
cates the number of bytes of DL traffic that can be safely
received according to the following formula: Credit x 256
255: Flow control is in the uncontrolled state.
Reserved 8 Set to 0.
Basic CID MSB 8 MSB of Basic CID of the station whose traffic is to be flow
controlled.
Basic CID LSB 8 LSB of Basic CID of the station whose traffic is to be flow
controlled.
HCS 8 Header Check Sequence.
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6.3.2.2 MAC subheaders and special payloads

Insert new subclause 6.3.2.2.8 as follows:
6.3.2.2.8 Relay MAC PDU subheaders

Five types of subheaders may be present in a relay MAC PDU: Fragmentation subheader, Packing
subheader, QoS subheader, Grant management subheader and Allocation subheader. The Packing and
Fragmentation subheaders are mutually exclusive and shall not both be present within the same relay MAC
PDU. When multiple subheaders are present in the same relay MAC PDU, they shall be ordered as follows:
Grant management subheader, QoS subheader, Fragmentation or Packing subheader, and Allocation
subheader. All subheaders in the relay MAC PDU are not encrypted.

Extended subheaders may also be present in a relay MAC PDU. When present, the extended subheader shall
always appear immediately after the Relay MAC header, and before all other subheaders. All extended
subheaders are not encrypted.

Insert new subclause 6.3.2.2.8.1 as follows:
6.3.2.2.8.1 QoS subheader (QSH)

The QoS subheader is specified in Table 37a. The QoS subheader may be used for relay MAC PDU on relay
link in a transport tunnel.

Table 37a—QoS subheader format

Syntax (Slilzte; Notes
QoS Subheader() { — _
Data delivery service 3 0:UGS; 1: RT-VR; 2: NRT-VR; 3:BE; 4:ERT-VR;
5-7: Reserved
Priority 3 Priority is as defined in 11.13.5
Reserved 2 —
} _ _

Insert new subclause 6.3.2.2.8.2 as follows:
6.3.2.2.8.2 Allocation subheader

The MR-BS may include the allocation subheader in a relay MAC PDU. When operating in centralized
scheduling mode, the MR-BS shall use the Allocation subheader to indicate the frame in which the RS shall
relay the MAC PDU. When included, the MR-BS shall use one allocation subheader per RS for the relay
link, and one or more allocation subheader for the access link. The allocation subheaders corresponding to
the relay link shall precede the ones for access link. If there are multiple intermediate RSs, the allocation
subheader associated with the RS that is nearest to the MR-BS shall be included first. The access RS shall
use the continuation bit in the allocation subheader to detect whether there is a subsequent allocation
subheader.
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When operating in distributed scheduling mode, the MR-BS may include the Allocation subheader to
indicate the frame in which the RS shall transmit an MBS MAC PDU over the access link. When included,
MR-BS shall use only one Allocation subheader per MBS MAC PDU. The access RS shall transmit the
MBS MAC PDU over the access link in the target transmission frame specified in Allocation subheader.

The allocation subheader format is specified in Table 37b. When used in distributed scheduling mode for
MBS MAC PDU, only the target transmission frame field shall be used.

Table 37b—Allocation subheader format

Size
Syntax (bits) Notes
Allocation subheader{ —
Target Transmission Frame 6 LSB 6 bits of frame number of the frame that RS shall
transmit the MAC PDU.
Allocation Index 6 Allocation Index pointing to DL-MAP_IE in the RS Relay-
MAP and the RS_Access-MAP message.
Number of MAC PDUs 3 Number of MAC PDUs in this allocation.
Continuation 1 1: Another Allocation subheader follows
0: This is the last Allocation subheader for the RS.
} _
Insert new subclause 6.3.2.2.8.3 as follows:

6.3.2.2.8.3 Fragmentation subheader (FSH)

The FSH in a relay MAC PDU indicates the location of a fragment of a TDU originating from the ingress
station of the tunnel. The format of the fragmentation subheader is specified in Table 37c.

Table 37c—Fragmentation subheader format

Syntax (?)ii::) Notes
Fragmentation subheader { — —
More fragments (MF) flag 1 MF is set for all fragments of the same TDU except the last one.
TDU sequence number (TSN) 7 The sequence number of the TDU to which this fragment belongs.
Fragment offset (FO) 12 The offset of the fragment relative to the beginning of the TDU.
Reserved 4 Shall be set to zero.
} _ —
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Insert new subclause 6.3.2.2.8.4 as follows:

6.3.2.2.8.4 Packing subheader (PSH)

The PSH in a relay MAC PDU indicates the location and the length of a fragment of a TDU originating from
the ingress station of the tunnel. The format of the packing subheader is specified in Table 37d.

Table 37d—Packing subheader format

Syntax (Sl:lzte) Notes
Packing subheader{ — —
More fragments (MF) flag 1 MF is set for all fragments of the same TDU except the last one
TDU sequence number (TSN) 7 The sequence number of the TDU to which this fragment belongs
Fragment offset (FO) 12 The offset of the fragment relative to the beginning of the TDU
Fragment Length 12 The length of the fragment
) _ _

6.3.2.3 MAC management messages

Change Table 38 as indicated:

Table 38—MAC management messages

Type Message name Message description Connection
0 UCD UL Channel Descriptor Fragmentable broad-
cast or RS Primary_

Management or RS
Multicast Management

1 DCD DL Channel Descriptor Fragmentable broad-
cast or RS Primary
Management or RS
Multicast Management

70 RCD R-link channel descriptor RS Primary Manage-
ment, RS Multicast

Management

71 MR_NBR-INFO MR _NBR-INFO RS Primary
Management

72 MR_RNG-REP MR Ranging report RS Basic
73 RS_Config-CMD RS configuration command RS Primary
Management
74 RS_NBR_MEAS- | RS neighbor station measurement report RS Basic
REP
75 MR_LOC-REQ MR location information request RS Primary
Management
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Table 38—MAC management messages (continued)

76 MR_LOC-RSP MR location information response RS Primary
Management
717 MS_SCN-INF MS scanning inform RS Basic
78 MS SCN-CLT MS scanning completion RS Basic
79 MS_INFO-DEL MS context information delete RS Basic
80 CLK-SYNC RS clock synchronization RS Multicast Manage-
ment
81 MR _ASC-REQ MR association request RS Basic
82 MR_ASC-RSP MR association report RS Basic
83 RS MOB MEAS | RS group measurement request RS Multicast Manage-
REQ ment
84 HARQ_Chase ER | RS chase HARQ error report RS Basic
-REP
85 HARQ IR _ER- RS IR HARQ error report RS Basic
REP
86 MR_SLP-INFO MS sleep mode information RS Basic
87 RS_AccessRS- RS access station selection request RS Basic
REQ
88 RS-SCH RS scheduling information RS Basic
89 RS_Member List | RS group member list update RS Multicast
Update Management
90 MR _PBBR-INFO MR piggybacked bandwidth request information RS Basic
91 MR_Generic-ACK | Generic ACK of received message RS Basic
92 RS_Access-MAP MAP information in centralized scheduling mode RS Basic, RS Multicast
Management
93 RS_Relay-MAP R-MAP information in centralized scheduling mode | RS Basic
94 MOB_INF-IND Mobile information indication RS Basic
95 MS_Context-REQ | MS’s context request RS Basic
96 MS_Context-RSP MS’s context response RS Basic
97 MT_Transfer Transfer of MAC management messages in man- RS Management
agement tunnel Tunnel
98-255 — Reserved —

An extended set of MAC management messages specific to an MR system are defined and listed in
Table 38. These messages may be exchanged between an RS and its superordinate station on either the RS’s

primary management, RS’s basic or RS’s multicast management connections in addition to the non-MR
system specific messages.
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6.3.2.3.6 RNG-RSP (ranging response) message

Change Table 44 as indicated:

Table 44—RNG-RSP message format

Syntax (Slilzt‘; Notes

RNG-RSP_Message Format() { — —

Management Message Type =5 8 —

Reserved 87 Shall be set to zero

H-FDD Group Indicator 1 0: Group 1

1: Group 2

TLV Encoded Information variable | TLV-specific

} _ _

Change the paragraph of 6.3.2.3.6 as follows:

Preamble Index Override

Preamble Indices of new target BS(s), and RS(s) where the MS or RS should redo ranging. If the
TLV includes two or more Preamble Indices, the first one in the list is the most preferable and the
second is the next preferable. When the TLV is used with Downlink frequency override TLV, the
MS or RS should redo ranging on the new DL channel identified by the Preamble Indices.

Insert the following text at the end of 6.3.2.3.6:

The following parameter may be included in the RNG-RSP message for the purpose of assigning CDMA
ranging codes to an RS:

RS CDMA Codes TLV (see 11.6)

The MR-BS may include the following TLV parameter to identify re-entry process management messages
that may be omitted during an RS handover:

RS Network Entry Optimization (see 11.6)

Identifies entry or re-entry process management messages that may be omitted during the current
entry or re-entry attempt.

During network re-entry, the RS shall not enter Normal Operation with Target MR-BS until completing
receiving all network reentry, MAC management message responses as indicated in this TLV.

The following parameter may be included in the RNG-RSP message when the MRS is attempting to perform
network re-entry or handover:

CID List TLV (see 11.6.1)

The RNG-RSP message transmitted to an RS may contain the following TLVs:
Path Addition (see Table 11.1.13.2)

Specification of the path addition operations
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