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Abstract: Enhancements to the WirelessMAN-OFDMA air interface to support higher reliability
networks are specified in this amendment to IEEE Std 802.16-2012.
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Notice and Disclaimer of Liability Concerning the Use of IEEE Documents: IEEE Standards documents are developed
within the IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Association (IEEE-SA)
Standards Board. 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 IEEE administers the process
and establishes rules to promote fairness in the consensus development process, 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. 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 any IEEE Standard document.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, 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 in its standards is free from patent infringement. IEEE Standards documents are supplied “AS IS.”

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 ten years. When a document is
more than ten years old and has not undergone a revision process, 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 its standards available, IEEE is not suggesting or rendering professional or other services for, or on
behalf of, any person or entity. Nor is IEEE undertaking to perform any duty owed by any other person or entity to another. Any
person utilizing any IEEE Standards document, should rely upon his or her own 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.

Translations: The IEEE consensus development process involves the review of documents in English only. In the event that an
IEEE standard is translated, only the English version published by IEEE should be considered the approved IEEE standard.

Official Statements: 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 position of 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 of IEEE.

Comments on Standards: Comments for revision of IEEE Standards documents are welcome from any interested party,
regardless of membership aftiliation with IEEE. However, IEEE does not provide consulting information or advice pertaining
to IEEE Standards documents. Suggestions for changes in documents should be in the form of a proposed change of text,
together with appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important to ensure that any responses to comments and questions also receive 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 comments or questions except in those cases where the matter has previously been addressed. Any person who
would like to participate in evaluating comments or revisions to an IEEE standard is welcome to join the relevant IEEE working

group at http://standards.icee.org/develop/wg/.

Comments on standards should be submitted to the following address:
Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854
USA

Photocopies: Authorization to photocopy portions of any individual standard for internal or personal use is granted by The In-
stitute 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, Dan-
vers, 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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Notice to users

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with the
provisions of any IEEE standards document 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-SA website 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.

Errata

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

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 by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE-
SA website http:/standards.iece.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation or
under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. 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 nondiscriminatory. 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.
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Participants

This standard 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
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Leadership Team:
Tim Godfrey, Chair
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Anh Tuan Hoang, Chief Editor
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The following members of the individual balloting committee voted on this standard. Balloters may have
voted for approval, disapproval, or abstention.
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When the IEEE-SA Standards Board approved this standard on 6 March 2013, it had the following

membership:
John Kulick, Chair
David J. Law, Vice Chair
Richard H. Hulett, Past Chair
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Historical information regarding IEEE Std 802.16

The following individuals participated in the IEEE 802.16 Working Group during various stages of the
standard’s development. Since the initial publication, many IEEE standards have added functionality or
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IEEE 802.16 Standards

IEEE Std 802.16-2001

IEEE Std 802.16¢™-2002

(amendment)

IEEE Std 802.16a™-2003

(amendment)

IEEE Std 802.16-2004

IEEE Std 802.16f™-2005

(amendment)

IEEE Std 802.16e™-2005
and IEEE Std 802.16-2004/

Corl-2005

(amendment and

corrigendum)

viii

Full document details: IEEE 802.16n-2013

Date
approved by
IEEE

6 December
2001

12 December
2002

29 January
2003

24 June 2004

22 September
2005

7 December
2005
(amendment)
and

8 November
2005
(corrigendum)

Officers at the time of Working Group Letter Ballot

Roger B. Marks, Working Group Chair, Task Group Chair,
Technical Editor

Brian Kiernan, Working Group Vice Chair

Carl Bushue, Working Group Secretary

Carl Eklund, MAC Chair

Jay Klein, PHY Chair

Carl Eklund, Kenneth Stanwood, Stanley Wang, MAC Editors
Jay Klein, Lars Lindh, PHY Editors

Roger B. Marks, Working Group Chair

Paul F. Struhsaker, Working Group Vice Chair
Dean Chang, Working Group Secretary
Kenneth Stanwood, Task Group Chair

Carl Eklund, Technical Editor

Roger B. Marks, Working Group Chair

Carl Eklund, Vice Chair

Dean Chang, Working Group and Task Group Secretary
Brian Kiernan, 7ask Group Chair

Nico van Waes, Technical Editor

Brian Eidson, Lead SCa PHY Editor

Roger B. Marks, Working Group Chair
Kenneth Stanwood, Vice Chair

Dean Chang, Working Group Secretary
Gordon Antonello, Tusk Group d Chair

Itzik Kitroser, Chief Technical Editor

Robert Nelson, Assistant Editor

Brian Eidson, SCa PHY Editorial Contributor
Nico van Waes, Former Chief Technical Editor

Roger B. Marks, Working Group Chair
Kenneth Stanwood, Vice Chair

Dean Chang, Working Group Secretary

Phillip Barber, Task Group Chair

Changhoi Koo, Task Group Vice Chair

Itzik Kitroser, Tausk Group Vice Chair

Joey Chou, /EEE 802.16f Chief Technical Editor

Roger B. Marks, Working Group Chair

Kenneth Stanwood, Vice Chair

Dean Chang, Working Group Secretary

Brian Kiernan, Task Group e Chair

Ronald Murias, Chief Technical Editor

Itzik Kitroser, Assistant Editor

Jose Puthenkulam, Assistant Editor

Jonathan Labs, Maintenance Task Group Chair

Itzik Kitroser, Chief Technical Editor

Kenneth Stanwood, Former Maintenance Task Group Chair

Documents
Copyright © 2013 ILEE. All nghtdtesgnedznt Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:18:44 UTC from IEEE Xplore. Restrictions apply.


http://www.avadocuments.com/doc/ieee-802-16n-2013
http://www.avadocuments.com/doc/ieee-802-16n-2013

IEEE 802.16 Standards

IEEE Std 802.16g™-2007
(amendment)

IEEE Std 802.16-2009

IEEE Std 802.16;™-2009
(amendment)

IEEE Std 802.16h™-2010
(amendment)

IEEE Std 802.16m™-2011
(amendment)

IEEE Std 802.16™-2012

IEEE Std 802.16p™-2012
(amendment)

Date
approved by
IEEE

December
2007

May 2009

May 2009

June 2010

March 2011

June 2012

Sept 2012

Copyright © 2013 IEEE. All rights reserved.

Full document details: IEEE 802.16n-2013

Officers at the time of Working Group Letter Ballot

Roger B. Marks, Working Group Chair
Jose Puthenkulam, Vice Chair, Co-Editor
Peiying Zhu, Secretary

Phillip Barber, Task Group Chair

Achim Brandt, Chief Technical Editor

Roger B. Marks, Working Group Chair
Peiying Zhu, Secretary

Jonathan Labs, Maintenance Task Group Chair
Joseph Schumacher, Chief Technical Editor
Joey Chou, Assitant Editor

Itzik Kitroser, Assitant Editor

Ronald Murias, Assitant Editor

Scott Probasco, Assitant Editor

Roger B. Marks, Working Group Chair

Jose Puthenkulam, Working Group Vice Chair
Peiying Zhu, Working Group Secretary
Mitsuo Nohara, Task Group Chair

Peiying Zhu, Task Group Vice Chair

Mike Hart, Task Group Vice Chair

Jung Je Son, Chief Technical Editor

Roger B. Marks, Working Group Chair
Jose Puthenkulam, Working Group Vice Chair
Peiying Zhu, Working Group Secretary
Herbert Ruck, Working Group Secretary
Scott Probasco, Working Group Secretary
Mariana Goldhamer, 7ask Group Chair
Harry Bims, Task Group Vice Chair
Barry Lewis, Task Group Vice Chair
Paul Piggin, Task Group Vice Chair
Harry Bims, Task Group Secretary

Jung Je Son, Chief Technical Editor

Roger B. Marks, Working Group Chair

Jose Puthenkulam, Rakesh Taori, Working Group Vice Chairs
Herbert Ruck, Scott Probasco, Erik Colban, Working Group
Secretaries

Roger B. Marks, Working Group Chair
Rakesh Taori, Working Group Vice Chair
Erik Colban, Harry Bims, Working Group Secretaries

Roger B. Marks, Working Group Chair
Rakesh Taori, Working Group Vice Chair
Erik Colban, Harry Bims, Working Group Secretaries

Documents

Docunignt Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 02:18:44 UTC from IEEE Xplore. Restrictions apply.


http://www.avadocuments.com/doc/ieee-802-16n-2013
http://www.avadocuments.com/doc/ieee-802-16n-2013

The following members of the IEEE 802.16 Working Group on Broadband Wireless Access participated in
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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 IEEE Std 802.16a-2003 was prepared and finalized
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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 IEEE Std 802.16-2004 was prepared and finalized for

IEEE Ballot:
Aditya Agrawal Phil Kelly Ronald Murias
Gordon Antonello Ofer Kelman Robert Nelson
Reza Arefi Brian Kiernan Kamlesh Rath
Eli Avivi Itzik Kitroser Gene Robinson
Dean Chang Changhoi Koo Yossi Segal
Naftali Chayat Jonathan Labs Radu Selea
Rémi Chayer Yigal Leiba James Simkins
Brian Eidson Barry Lewis Kenneth Stanwood
Carl Eklund Lingjie Li Carl Stevenson
Marc Engels John Liebetreu Shawn Taylor
Avraham Freedman Lars Lindh Rainer Ullmann
G. Jack Garrison Hui-Ling Lou Nico van Waes
Marianna Goldhammer Heinz Lycklama Eyal Verbin
Zion Hadad Roger B. Marks Arthur Wang
David Johnston Russell McKown Lei Wang
Panyuh Joo Andrew Middleton Stanley Wang
Tal Kaitz Vladimir Yanover
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The following members of the IEEE 802.16 Working Group on Broadband Wireless Access participated in
the Working Group Letter Ballot in which IEEE Std 802.16f-2005 was prepared and finalized for IEEE

Ballot:
Edward Agis Zion Hadad Dong-Il (Stephan) Moon
Aditya Agrawal Yung Hahn Ronald Murias
Baraa Al-Dabagh Jun Han Robert Nelson
Mario Aliotta John Haskin Gunnar Nitsche
Dov Andelman Prakash Iyer Paul Odlyzko
Gordon Antonello Moo Ryong Jeong Shlomo Ovadia
Sanjeev Athalye Brian Johnson Pyung-Su Park
Eli Avivi Panyuh Joo Trevor Pearman
Raja Banerjea Tal Kaitz Greg Phillips
Phillip Barber Olfer Kelman Jose Puthenkulam
Kevin Baum Adam Kerr Kamlesh Rath
Izhar Bentov Brian Kiernan Maximilian Riegel
Rajesh Bhalla Jeonghwi Kim Chris Rogers
Sean Cai Jung Won Kim Kiseon Ryu
David Castelow Yong Bum Kim Andrew Sago
Giulio Cavalli YoungKyun Kim Atul Salvekar
Dean Chang Itzik Kitroser Randall Schwartz
Jae Hwan Chang Changhoi Koo Yossi Segal
Yong Chang Lalit Kotecha Radu Selea
Naftali Chayat Margaret LaBrecque Mohammad Shakouri
Rémi Chayer Jonathan Labs N.K. Shankaranarayanan
Aik Chindapol Jules Pierre Lamoureux Eli Shasha

Jaeweon Cho Chang-jae Lee James Simkins
Hyoung-Jin Choi Jae Hak Lee Jung Je Son

Joey Chou Seong Choon Lee Yeong Moon Son
Jin Yong Chung Yigal Leiba Kenneth Stanwood
José Costa Barry Lewis Shawn Taylor
Mark Cudak Xiaodong Li Wen Tong

Frank Draper John Liebetreu Rainer Ullmann
John Dring Hyoungsoo Lim Mano Vafai
Lester Eastwood Titus Lo Eyal Verbin
Brian Eidson Hui-Ling Lou Frederick Vook
Carl Eklund Heinz Lycklama Arthur Wang
Yigal Eliaspur Michael Lynch Irving Wang
Roger Eline Martin Lysejko Lei Wang

Oren Elkayam Seung Joo Maeng Stanley Wang
Mo-Han Fong David Maez Alfred Wieczorek
Bogdan Franovici Jeffrey Mandin Hassan Yaghoobi
Avraham Freedman Kevin Mankin Vladimir Yanover
Mariana Goldhamer Roger B. Marks Chulsik Yoon
Reza Golshan Russell McKown Chang Wahn Yu
Qiang Guo Scott Migaldi Peiying Zhu

James Mollenauer
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The following members of the IEEE 802.16 Working Group on Broadband Wireless Access participated in
the Working Group Letter Ballot in which IEEE Std 802.16e-2005 was prepared and finalized for IEEE

Ballot:
Aditya Agrawal Tal Kaitz Greg Phillips
Baraa Al-Dabagh Ofer Kelman Kamlesh Rath
Mario Aliotta Brian Kiernan Gene Robinson
Eli Avivi Itzik Kitroser Randall Schwartz
Phillip Barber Changhoi Koo Yossi Segal
David Castelow Jonathan Labs Radu Selea
Dean Chang Yigal Leiba James Simkins
Naftali Chayat Lingjie Li Kenneth Stanwood
Rémi Chayer John Liebetreu Carl Stevenson
Brian Eidson Hyoungsoo Lim Shawn Taylor
Carl Eklund Lars Lindh David Trinkwon
Roger Eline Heinz Lycklama Rainer Ullmann
Avraham Freedman Roger B. Marks Eyal Verbin
Marianna Goldhammer Russell McKown Lei Wang
Zion Hadad Andrew Middleton Vladimir Yanover
David Johnston Ronald Murias Choong-il Yeh
Panyuh Joo Robert Nelson Chulsik Yoon

The following participated as nonmembers in the Working Group Letter Ballot for IEEE Std 802.16e-2005:

Chang-Jae Lee Jeffrey Mandin Jose Puthenkulam
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The following members of the IEEE 802.16 Working Group on Broadband Wireless Access participated in
the Working Group Letter Ballot in which IEEE Std 802.16-2004/Cor1-2005 was prepared and finalized for

IEEE Ballot:

Ray Abrishami
Aditya Agrawal
Baraa Al-Dabagh
Mario Aliotta
Dov Andelman
Sanjeev Athalye
Eli Avivi

Raja Banerjea
Kevin Baum
Izhar Bentov
Rajesh Bhalla
Eckard Bogenfeld
Sean Cai

David Castelow
Giulio Cavalli
Chan-Byoung Chae
Dean Chang

Jae Hwan Chang
Sungcheol Chang
Yong Chang
Naftali Chayat
Rémi Chayer

Tao Chen

Yuehua (Lucy) Chen
Aik Chindapol
Jaehee Cho
Jaeweon Cho
Kihyoung Cho
Seokheon Cho
Hyoung-Jin Choi
Joey Chou

Jin Young Chun
Jin Yong Chung
Kyuhyuk Chung
José Costa

Mark Cudak
Frank Draper
Lester Eastwood
Carl Eklund
Yigal Eliaspur
Roger Eline
Torsten Fahldieck
Yonggang Fang
Mo-Han Fong
Bogdan Franovici
Avraham Freedman
Nikhil Goel
Mariana Goldhamer
Reza Golshan

Jin Guo

Qiang Guo

Zion Hadad

Yung Hahn

Jun Han

Jeff Harrang
Haixiang He
Zhaoyun (Laura) Huang
John Humbert
Seung Ku Hwang

XVi

Jiho Jang

Jaeho Jeon

Moo Ryong Jeong
Yong Seok Jin
Brian Johnson
David Johnston
Panyuh Joo

Tal Kaitz

Ravi Kalavakunta
Samuel Kang
Ofer Kelman
Adam Kerr

Brian Kiernan
Beomjoon Kim
Bong Ho Kim
Chong-kwon Kim
Jaeyoel Kim
Jeong-Heon Kim
Jeonghwi Kim
Jung Won Kim
Min Sung Kim
Ronny (Yong-Ho) Kim
Yong Bum Kim
Young Kyun Kim
Itzik Kitroser
Chris Knudsen
Changhoi Koo
Havish Koorapaty
Lalit Kotecha
Denesh Krishnasamy
Dongseung Kwon
Margaret LaBrecque
Jonathan Labs
Jules Pierre Lamoureux
Chang-jae Lee
Jae Hak Lee
Sungjin Lee

Yigal Leiba

Barry Lewis

Jun Li

Xiaodong Li
Geunhwi Lim
Hyoung Kyu Lim
Hyoungsoo Lim
Erik Lindskog
Titus Lo
Hui-Ling Lou
Heinz Lycklama
Michael Lynch
Martin Lysejko
Seung Joo Maeng
David Maez
Jeftrey Mandin
Roger B. Marks
Russell McKown
Scott Migaldi
James Mollenauer
Ollivier Mont-Reynaud
Ronald Murias

K. S. Natarajan

Gunnar Nitsche
Paul Odlyzko
Min Seok Oh
Masoud Olfat
Shlomo Ovadia
Joonho Park
Pyung-Su Park
Youngsoo Park
Trevor Pearman
Greg Phillips
Paul Piggin
Ambroise Popper
Jose Puthenkulam
Kamlesh Rath
Anthony Reid
Eric Reifsnider
Russ Reynolds
Maximilian Riegel
Chris Rogers
Shane Rogers
Wonil Roh
Byung-Han Ryu
Kiseon Ryu
Andrew Sago
Atul Salvekar
Randall Schwartz
Christian Seagren
Yossi Segal

Radu Selea

N.K. Shankaranarayanan
Eli Shasha

James Simkins
Jung Je Son
Yeong Moon Son
Kenneth Stanwood
Shawn Taylor
Wen Tong

Rainer Ullmann
Mano Vafai

Eyal Verbin
Frederick Vook
Arthur Wang

Guo Qiang Wang
Irving Wang

Jing Wang

Lei Wang

Stanley Wang
Alfred Wieczorek
Geng Wu

Jun Wu

Hassan Yaghoobi
Ran Yaniv
Vladimir Yanover
Choong-Il Yeh
Kunmin Yeo
Chulsik Yoon
Wenzhong Zhang
Kegiang Zhu
Peiying Zhu
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The following members of the IEEE 802.16 Working Group on Broadband Wireless Access participated in
the Working Group Letter Ballot in which IEEE Std 802.16-2004/Cor1-2005 was prepared and finalized for

IEEE Ballot:

Ray Abrishami
Edward Agis
Aditya Agrawal
Siavash Alamouti
Murtaza Ali
Mario Aliotta
Dov Andelman
Gordon Antonello
Eli Avivi

Phillip Barber
Kevin Baum
Rajesh Bhalla
Yufei Blankenship
Eckard Bogenfeld
Achim Brandt
Thomas Brown
Sean Cai

James Carlo
Giulio Cavalli
Jaesun Cha
Chan-Byoung Chae
Dean Chang

Jae Hwan Chang
Sungcheol Chang
Yong Chang
Naftali Chayat
REmi Chayer
Jennifer Chen
Yuehua (Lucy) Chen
Aik Chindapol
Hua (Mary) Chion
Jaehee Cho
Jaeweon Cho
Kihyoung Cho
Seijei Cho
Seokheon Cho
Hyoung-Jin Choi
Yang-Seok Choi
Joey Chou

Jin Young Chun
JosE Costa

Mark Cudak
Shujun Dang
Wim Diepstraten
Frank Draper
Krzysztof Dudzinski
Lester Eastwood
Tomas Edler

Carl Eklund

Yigal Eliaspur
Frank Exeler
Torsten Fahldieck
Yonggang Fang
Peretz Feder

Dazi Feng
Mo-Han Fong
Avraham Freedman
Yan Fu

Mike Geipel
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Pieter-Paul Giesberts
Nikhil Goel
Mariana Goldhamer
Reza Golshan
David Grandblaise
Qiang Guo

Zion Hadad

Jun Han

Jung Ho Han

Seishi Hanaoka
Jeff Harrang
Haixiang He
Gregory Scott Henderson
Michael Hoghooghi
Chang-Lung Hsiao
Haiming Huang
John Humbert
Yerang Hur

InSeok Hwang
Bin-Chul IThm

Jiho Jang

Jaeho Jeon

David Johnston
Panyuh Joo
Hyunjeong Kang
Ivy Kelly

Ofer Kelman

Brian Kiernan
Beomjoon Kim
Bong Ho Kim
Byoung-Jo Kim
Dae-Joong Kim
Jaeyoel Kim

Jung Won Kim

Min Sung Kim
Ronny (Yong-Ho) Kim
Youngho Kim

Itzik Kitroser

Chris Knudsen
Changhoi Koo
Havish Koorapaty
Lalit Kotecha
Toshiyuki Kuze
Dong Seung Kwon
Jonathan Labs

Kari Laihonen
Jules Pierre Lamoureux
Chang-jae Lee
Chi-Chen Lee

Jae Hak Lee
Mihyun Lee
Sungjin Lee

Yigal Leiba

Jia-Ru Li

Jiang Li

Kemin Li

LiLi

Thomas Li
Xiaodong Li

Yongmao Li
Gaspare Licitra
Aeri Lim
Geunhwi Lim
Hyoung Kyu Lim
Hyoungsoo Lim
Zhibin Lin

Titus Lo

Hui-Ling Lou
Heinz Lycklama
Michael Lynch
Steve Ma

Seung Joo Maeng
David Maez
Mahesh Makhijani
Jeffrey Mandin
Roger B. Marks
David McGinniss
Scott Migaldi
James Mollenauer
Roland Muenzner
Willem Mulder
Ronald Murias
Kenichi Nakamura
K.S. Natarajan
Mitsuo Nohara
Paul Odlyzko
Shlomo Ovadia
David Paranchych
Youngsoo Park
Roger Peterson
Bonnie Petti

Greg Phillips

Paul Piggin
Ambroise Popper
Scott Probasco
Jose Puthenkulam
Nanjian (Jeff) Qian
Hongyun Qu
Shyamal Ramachandran
Frank Rayal

Eric Reifsnider
Francis Retnasothie
Maximilian Riegel
Wonil Roh
Herbert Ruck
Kiseon Ryu
Andrew Sago
Yousuf Saifullah
Kenji Saito

Atul Salvekar

J'rg Schmidt
Christian Seagren
Yossi Segal

Radu Selea

N.K. Shankaranarayanan
Eliyahu Shasha
Gang Shen
Yabing Shen
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James Simkins Arthur Wang Yunsong Yang
Sten Sjoberg Fan Wang Ran Yaniv

Jung Je Son Guo giang Wang Vladimir Yanover
Yeong Moon Son Irving Wang Choong II Yeh
Kenneth Stanwood Lei Wang Hujun Yin
Kyungjoo Suh Stanley Wang Chulsik Yoon
Xiangguo Tang Mattias Wennstrom Soon Young Yoon
Yongjoo Tcha Alfred Wieczorek Aeran Youn

Wen Tong Geng Wu Jungnam Yun
Shiau-He Tsai Jun Wu Mi-Young Yun
Rainer Ullmann Xuyong Wu Nader Zein

Mano Vafai David Xiang Wenfeng Zhang
Lucia Valbonesi Ling Xu Zhijian Zhang
Richard Van Leeuwen Shanshan Xu Ruobin Zheng
Eyal Verbin Hassan Yaghoobi Qun Zhou

Dorin Viorel Weidong Yang Peiying Zhu
Frederick Vook Ilan Zohar
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The following members of the IEEE 802.16 Working Group on Broadband Wireless Access participated in
the Working Group Letter Ballot in which IEEE Std 802.16g-2007 was prepared and finalized for IEEE

Ballot:

Ray Abrishami
Edward Agis
Aditya Agrawal
Siavash Alamouti
Murtaza Ali
Mario Aliotta
Dov Andelman
Gordon Antonello
Eli Avivi

Phillip Barber
Kevin Baum
Rajesh Bhalla
Yufei Blankenship
Eckard Bogenfeld
Achim Brandt
Thomas Brown
Sean Cai

James Carlo
Giulio Cavalli
Jaesun Cha
Chan-Byoung Chae
Dean Chang

Jae Hwan Chang
Sungcheol Chang
Yong Chang
Naftali Chayat
Rémi Chayer
Jennifer Chen
Yuehua (Lucy) Chen
Aik Chindapol
Hua (Mary) Chion
Jaehee Cho
Jaeweon Cho
Kihyoung Cho
Seijei Cho
Seokheon Cho
Hyoung-Jin Choi
Yang-Seok Choi
Joey Chou

Jin Young Chun
José Costa

Mark Cudak
Shujun Dang
Wim Diepstraten
Frank Draper
Krzysztof Dudzinski
Lester Eastwood
Tomas Edler

Carl Eklund

Yigal Eliaspur
Frank Exeler
Torsten Fahldieck
Yonggang Fang
Peretz Feder

Dazi Feng
Mo-Han Fong
Avraham Freedman
Yan Fu

Mike Geipel
Pieter-Paul Giesberts
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Nikhil Goel
Mariana Goldhamer
Reza Golshan
David Grandblaise
Qiang Guo

Zion Hadad

Jun Han

Jung Ho Han
Seishi Hanaoka
Jeff Harrang
Haixiang He
Gregory Scott Henderson
Michael Hoghooghi
Chang-Lung Hsiao
Haiming Huang
John Humbert
Yerang Hur
InSeok Hwang
Bin-Chul IThm

Jiho Jang

Jaeho Jeon

David Johnston
Panyuh Joo
Hyunjeong Kang
Ivy Kelly

Ofer Kelman

Brian Kiernan
Beomjoon Kim
Bong Ho Kim
Byoung-Jo Kim
Dae-Joong Kim
Jaeyoel Kim

Jung Won Kim
Min Sung Kim
Ronny (Yong-Ho) Kim
Youngho Kim
Itzik Kitroser
Chris Knudsen
Changhoi Koo
Havish Koorapaty
Lalit Kotecha
Toshiyuki Kuze
Dong Seung Kwon
Jonathan Labs
Kari Laihonen
Jules Pierre Lamoureux
Chang-jae Lee
Chi-Chen Lee

Jae Hak Lee
Mihyun Lee
Sungjin Lee

Yigal Leiba

Jia-Ru Li

Jiang Li

Kemin Li

LiLi

Thomas Li
Xiaodong Li
Yongmao Li
Gaspare Licitra

Aeri Lim
Geunhwi Lim
Hyoung Kyu Lim
Hyoungsoo Lim
Zhibin Lin

Titus Lo

Hui-Ling Lou
Heinz Lycklama
Michael Lynch
Steve Ma

Seung Joo Maeng
David Maez
Mahesh Makhijani
Jeffrey Mandin
Roger B. Marks
David McGinniss
Scott Migaldi
James Mollenauer
Roland Muenzner
Willem Mulder
Ronald Murias
Kenichi Nakamura
K.S. Natarajan
Mitsuo Nohara
Paul Odlyzko
Shlomo Ovadia
David Paranchych
Youngsoo Park
Roger Peterson
Bonnie Petti

Greg Phillips

Paul Piggin
Ambroise Popper
Scott Probasco
Jose Puthenkulam
Nanjian (Jeff) Qian
Hongyun Qu
Shyamal Ramachandran
Frank Rayal

Eric Reifsnider
Francis Retnasothie
Maximilian Riegel
Wonil Roh
Herbert Ruck
Kiseon Ryu
Andrew Sago
Yousuf Saifullah
Kenji Saito

Atul Salvekar
Jorg Schmidt
Christian Seagren
Yossi Segal

Radu Selea

N.K. Shankaranarayanan
Eliyahu Shasha
Gang Shen
Yabing Shen
James Simkins
Sten Sjoberg

Jung Je Son
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Yeong Moon Son Guo giang Wang Ran Yaniv
Kenneth Stanwood Irving Wang Vladimir Yanover
Kyungjoo Suh Lei Wang Choong II Yeh
Xiangguo Tang Stanley Wang Hujun Yin
Yongjoo Tcha Mattias Wennstrom Chulsik Yoon
Wen Tong Alfred Wieczorek Soon Young Yoon
Shiau-He Tsai Geng Wu Aeran Youn
Rainer Ullmann Jun Wu Jungnam Yun
Mano Vafai Xuyong Wu Mi-Young Yun
Lucia Valbonesi David Xiang Nader Zein
Richard Van Leeuwen Ling Xu Wenfeng Zhang
Eyal Verbin Shanshan Xu Zhijian Zhang
Dorin Viorel Hassan Yaghoobi Ruobin Zheng
Frederick Vook Weidong Yang Qun Zhou

Arthur Wang Yunsong Yang Peiying Zhu

Fan Wang Ilan Zohar
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The following members of the IEEE 802.16 Working Group on Broadband Wireless Access participated in
the Working Group Letter Ballot in which IEEE Std 802.16j-2009 was prepared and finalized for IEEE

Ballot:

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
Jaehee 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
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
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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

Havish Koorapaty
Thanasis Korakis
Gokhan Korkmaz
Toshiyuki Kuze
Byung-Jae Kwak
Jin Sam Kwak
Dong Seung Kwon
Yeong-Hyeon Kwon
Jonathan Labs
Pierre Lamoureux
Hyun Lee
Hyunjeong Lee

Jin Lee

Ki-Dong Lee

Kyu Ha Lee

Mi Hyun Lee
Sang-Ho Lee
Seung Joon Lee
Sukwoo Lee
Wookbong Lee
Yong Su Lee
Youn-Tai Lee
Yung-Ting Lee
Matty Levanda
Guangjie Li

Jiang Li

Jun Li

Richard Li
Shaohua Li
Thomas Li

Aeri Lim

Geunhwi Lim
Hyoung Kyu Lim
Kwangjae Lim
Tzu-Ming Lin
Zhibin Lin

Stefan Lindgren
Hang Liu

Michael Livschitz
Titus Lo

Kanchei Loa
Jianmin Lu
Yanling Lu
Michael Lynch
Mohammad Madihian
David Maez
Giovanni Maggi
Shashikant Maheshwari
Ronald Mao
Djamal-Eddine Meddour
Scott Migaldi

Chan Ho Min
Shantidev Mohanty
Andreas Molisch
James Mollenauer
Ollivier Mont-Reynaud
Sungho Moon
Willem Mulder
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Yukimasa Nagai

Ioannis Sarris

Richard van Leeuwen

Ayman Naguib Joerg Schaepperle Rath Vannithamby
Kenichi Nakamura Gary Schlanger Muthaiah  Venkatacha-
Michiharu Nakamura Gamini Senarath lam

Eric Njedjou Jigar Shah Dorin Viorel
Minseok Noh Zheng Shang Eugene Visotsky
John Norin Ariel Sharon Frederick Vook
Paul Odlyzko Wern-Ho Sheen Arthur Wang
Changyoon Oh Peretz Shekalim Guo Qiang Wang
Min-Seok Oh Gang Shen Lei Wang
Masato Okuda Matthew Sherman Michael Wang
Kim Olszewski Jaejeong (Brian) Shim Shu-Shaw Wang
Philip Orlik D. J. Shyy Stanley Wang
David Paranchych James Simkins Yanhong Wang
D. S. Park Kathiravetpillai Sivanesan Fujio Watanabe
Jeongho Park Sten Sjoberg Alfred Wieczorek
Vijay Patel Jung Je Son Geng Wu

Roger Peterson Yeongmoon Son Xuyong Wu

Paul Piggin Ting-Chen (Tom) Song Yingzhe Wu
Robert Popoli Young Seog Song David Xiang
Darcy Poulin Roshni Srinivasan Chengjie Xie
Scott Probasco Kenneth Stanwood Hua Xu

Xin Qi David Steer Ling Xu

Nanjian (Jeff) Qian Aram Sukiasyan Akiyoshi Yagi
Fei Qin Sheng Sun Jen-Shun Yang
Hongyun Qu Yong Sun Rongzhen Yang
Arvind Raghavan Jaroslaw J. Sydir Xiangying Yang
Shyamal Ramachandran John Sydor Yunsong Yang
Ranga K. Reddy Mineo Takai Vladimir Yanover
Fang-Ching Ren Yukihiro Takatani Hua-Chiang Yin
Maximilian Riegel Pek Yew Tan Hujun Yin
Kwanhee Roh Jeftrey Tao Chulsik Yoon
Wonil Roh Rakesh Taori Aeran Youn
Zhigang Rong Shawn Taylor Jungnam Yun
Adel Rouz Koon Hoo Teo Sangboh Yun
Philip Rubin Timothy Thome Masaaki Yuza
Herbert Ruck Wen Tong Jinyun Zhang
Kiseon Ryu Arnaud Tonnerre Kaibin Zhang
Aryan Saed Shiau-He Tsai Hongming Zheng
Yousuf Saifullah Rainer Ullmann Hua Zhou

Kenji Saito David Urban Yuefeng Zhou
Sumeet Sandhu Sunil Vadgama Chenxi Zhu

Lucia Valbonesi
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Introduction

This introduction is not part of IEEE Std 802.16n-2013, IEEE Standard for Air Interface for Broadband Wireless Access
Systems—Amendment 2: Higher Reliability Networks.

This amendment specifies enhancements to the WirelessMAN-OFDMA Air Interface of IEEE Std 802.16,
specifying enhanced mechanisms to support Higher Reliability Networks. As of the approval date, the
applicable version of IEEE Std 802.16 is IEEE Std 802.16-2012, as amended by IEEE Std 802.16p-2012 and
IEEE Std 802.16n-2013.

Conformance test methodology

The multipart conformance test documents for IEEE Std 802.16 are designated by “IEEE Standard 802.16/
ConformanceXX.”
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IEEE Std 802.16n-2013 AMENDMENT TO IEEE STD 802.16-2012

1. Overview

Insert new subclause 1.8 as follows:

1.8 Support for high reliability networks

A high reliability (HR) network implements features that enable increased robustness and alternate radio
path establishment in a degraded network, in the case of failure of one or more infrastructure nodes or net-
work connectivity.

In order to support high reliability in WirelessMAN-OFDMA, multi-mode operation of base station as a
relay and mobile station as a relay, direct communication between MSs, forwarding of MS traffic to the net-
work and another MS by other MS, standalone network, local forwarding bypassing backhaul links, path
management against single point of failures by providing alternative radio and backhaul paths, and enhanced
multicast-based service among a group of mobile stations are supported.

Those distinct functionalities in HR Networks support the mission critical application, including Public
Safety, Avionics, Airport Surface, and Smart Grid.
3. Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards Diction-
ary: Glossary of Terms & Definitions should be consulted for terms not defined in this clause.?

Change the following definition:

1nfrastructure station: An MR- BS or RS, HR- BS= or HR-RS. See also: multlhop relay base station (MR-

Insert the following new definitions:

affected HR-BS: An HR-BS that is experiencing a failure of its backhaul connection to the backbone net-
work. See also: high reliability base station (HR-BS).

high reliability base station (HR-BS): A base station that is a subset of base station (BS) features and func-
tions and additionally supports the WirelessMAN-High Reliability Air Interface. See also: base station
(BS).

high reliability mobile station (HR-MS): A subscriber station capable of performing the WirelessMAN-
OFDMA subset of mobile station (MS) features and functions and additionally implementing the
WirelessMAN-High Reliability Air Interface. See also: mobile station (MS).

high reliability network (HR-Network): A network compliant with High Reliability Air Interface System.

high reliability relay station (HR-RS): A relay station that is a subset of relay station (RS) features and
functions and additionally supports the WirelessMAN-High Reliability Air Interface.

high reliability station (HR-station): An HR-MS, HR-BS, or HR-RS.
2The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.
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AMENDMENT 2: HIGHER RELIABILITY NETWORKS IEEE Std 802.16n-2012

radio path redundancy: The ability to provide alternative paths between base stations, relay stations, and
subscriber stations.

4. Abbreviations and acronyms

Insert the following new abbreviations and acronyms:

FBIS forwarding between infrastructure stations
FCz forwarding control zone

HR high reliability

PPDR public protection and disaster relief

SPOF single point of failure

6. MAC common part sublayer

6.3 Data/Control plane
6.3.2 MAC PDU formats
6.3.2.3 MAC management messages

Change Table 6-51 in 6.3.2.3 as indicated:

Table 6-51—MAC management messages

Type Message name Message description Connection

Ho-255 Reserved
110 MM-ADV Multimode Advertisement message Broadcast
111 MM-BS-REQ Multimode Base station Request message Primary
112 MM-BS-RSP Multimode Base station Response message Primary
113 MM-BS-CMD Multimode Base station Command message Primary
114 MM-RS-REQ Multimode Relay Request message Prima
115 MM-RS-RSP Multimode Relay Response message Prima
116 MM-RL-REQ Multimode Release Request message Prima
117 MM-RL-RSP Multimode Release Response message Prima
118 MM-STAT-REP Multimode Status Report message Prima
119 DC-LC-REQ Direct Communication Link Creation Request | Primary
120 DC-LC-RSP Direct Communication Link Creation Primary

Response
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IEEE Std 802.16n-2013 AMENDMENT TO IEEE STD 802.16-2012

Table 6-51—MAC management messages (continued)

Type Message name Message description Connection
121 DC-LD-REQ Direct Communication Link Deletion Request | Prima
122 DC-LD-RSP Direct Communication Link Deletion Prima
Response
123 DC-LR-REQ Direct Communication Link Report Request Prima
124 DC-LR-RSP Direct Communication Link Report Response | Prima
125 NCI Network Configuration Information (for BS- Broadcast by forward-
controlled FTN) ing HR-MS
126 PM-NBR-REQ Neighboring Alternate Path Request Message | Primary
127 PM-NBR-REP Neighboring Alternate Path Response Mes- Primary
sage
128 PM-SAC-REQ Switched Access Control Request Message Prima
129 PM-SAC-RSP Switched Access Control Response Message Prima
130 HR-RNG-CMD Neighbor discovery command Primary management
131 HR-RNG-REP Neighbor discovery report Primary management
132 FN-CONFIG-CMD BS-controlled FTN configuration Primary management
133 FN-RNG-FLU Forwarding Ranging Follow-up Primary
134 F-MAP Forwarding MAP (for BS-controlled FTN) Broadcast by forward-
ing HR-MS
135 HR-MG-IND High Reliable Multicast Group Indication Broadcast
136 HR-MT-IND High Reliable Multicast Traffic Indication Broadcast
137 PI Paging Indicator Broadcast
138 MSPG-GRP MS Paging Group List (to add/delete) Primary
139 MSPG-PG MS Paging Group Configuration Multicast
140 HR-PCC High Reliable Power Control Configuration Primary
141-255 — Reserved —

6.3.2.3.5 RNG-REQ (ranging request) message
Change the text in 6.3.2.3.5 RNG-REQ (ranging request) message as follows:

The following TLV parameter shall be included in the RNG-REQ message when the MS is attempting to
perform reentry, HO, or location update:

Ranging Purpose Indication
The presence of this item in the message indicates the following MS action:

If Bit 0 is set to 1, in combination with a serving BSID, it indicates that the MS is
currently attempting to HO or reentry; or, in combination with a Paging
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Controller ID, indicates that the MS is attempting network reentry from idle
mode to the BS.

If Bit 1 is set to 1, it indicates that the MS is initiating the idle mode location
update process.

Bit 2: Seamless HO indication. When this bit is set to 1 in combination with other
included information elements, it indicates the MS is initiating ranging as part of
seamless HO procedure.

Bit 3: Ranging Request for Emergency Call Setup. When this bit is set to 1, it
indicates MS action of Emergency Call Process.

Bit 4: MBS update. When this bit is set to 1, the MS is currently attempting to
perform location update due to a need to update service flow management encod-
ings for MBS flows.

Bit 5: Network Reentry from idle mode of MS which has entered idle mode in
AAl-only ABS.

Bit 6: Ranging Request for HR Network. When this bit is set to 1, it indicates the

HR-MS is currently attempting to perform ranging as a part of HR-Network
operation.

Bit 7: Reserved

Insert the following text at the end of 6.3.2.3.5 RNG-REQ (ranging request) message:

The following parameter shall be included in the RNG-REQ message when the MS is attempting to perform
ranging as a part of operation in HR-Network:

Extended Ranging Purpose Indication for HR-Network (see 11.5)
Indicates the ranging purpose of the MS during operating for HR-Network.

The following parameter shall be included in the RNG-REQ message when the MS is attempting to perform
ranging request for HR multicast (HR multicast service flow update or location update due to crossing HR
Multicast Group zone or multicast security key update):

Action Code for HR Multicast (see 11.5)

Indicates the ranging purpose of the MS during receiving multicast service in HR-Net-
work.

The following TLV parameter shall be included in the RNG-REQ message when the MS is attempting to
perform Network reentry for FBIS operation:

FBIS_Configuration_Parameters (see 11.5)

Compound TLV that provides parameters for FBIS initiation and operation.
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6.3.2.3.6 RNG-RSP (ranging response) message

Insert the following text at the end of 6.3.2.3.6 RNG-RSP (ranging response) message as follows:

The following parameters shall be included only if these conditions are true: (1) Bit 6 of the ranging purpose
indication is set to 1; (2) the Extended Ranging Purpose Indication for HR-Network is 0x00; (3) Bit 0 of the
Action Code for HR Multicast in the RNG-REQ message is set to 1.

HR multicast service flow update mapping info (see 11.1.18)

HR multicast service flow update mapping info is used by the BSs in one HR multicast
zone to provide consistency of HR Multicast Group ID mapping used in other HR multi-
cast zone as determined by the serving HR multicast zone.

6.3.2.3.9 Privacy key management (PKM) messages (PKM-REQ/PKM-RSP)

Change Table 6-63 as indicated:

Table 6-63—PKM message codes

Code PKM message type Mﬁlces:;agzaf:;l:nt
0-2 Reserved —
3 SA Add PKM-RSP
4 Auth Request PKM-REQ
5 Auth Reply PKM-RSP
6 Auth Reject PKM-RSP
35 PKMv2 AK Transfer Ack PKM-REQ
36255 Reserved —
36 DirectComms KeyAgreement MSG #1 PKM-RSP
37 DirectComms KeyAgreement MSG #2 PKM-RE
38 DirectComms KeyAgreement MSG #3 PKM-RSP
39 PKIDirectComms KeyAgreement MSG #1 | PKM-RSP
40 PKIDirectComms KeyAgreement MSG #2 | PKM-RE
41 PKIDirectComms KeyAgreement MSG #3 | PKM-RSP
42-255 Reserved —
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6.3.2.3.10 DSA-REQ message
Insert the following text at the end of 6.3.2.3.10 DSA-REQ message:

When an MS commences multicast service in HR-Network, the following parameters shall be included in
the DSA-REQ message:

HR Multicast Group Zone ID (see 11.13.51)

Indicates multicast group zone IDs for the connection that is associated with the service
flow in DSA-REQ in HR-Network.

HR Multicast Group ID (see 11.13.52)

Indicates the multicast group for the connection that is associated with the service flow in
DSA-REQ.

HR Multicast Indication cycle (see 11.13.53)

Indicates the multicast indication cycle for the multicast in HR-Network.

6.3.2.3.11 DSA-RSP message
Insert the following text at the end of 6.3.2.3.11 DSA-RSP message:

When an MS commences multicast service in HR-Network, the BS shall include the following parameters in
the DSA-RSP message:

HR Multicast Group Zone ID (see 11.13.51)

Indicates multicast group zone IDs for the connection that is associated with the service
flow in DSA-RSP in HR-Network.

HR Multicast Group ID (see 11.13.52)

Indicates the multicast group for the connection that is associated with the service flow in
DSA-RSP.

HR Multicast Indication cycle (see 11.13.53)

Indicates the multicast indication cycle for the multicast in HR-Network.
6.3.2.3.13 DSC-REQ (DSC request) message
Insert the following text at the end of 6.3.2.3.13 DSC-REQ message:

In an HR-Network, BS may include the following parameters for the purposes of multicast management in
DSC-REQ message:

HR Multicast Group Zone ID (see 11.13.51)

Indicates multicast group zone IDs for the connection to overwrite that is associated with
the service flow in DSC-REQ in HR-Network.

HR Multicast Group ID (see 11.13.52)

Indicates the multicast group for the connection to overwrite that is associated with the
service flow in DSC-REQ.

HR Multicast Indication cycle (see 11.13.53)

Indicates the multicast indication cycle to overwrite for the multicast in HR-Network.
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6.3.2.3.42 MOB_NBR-ADV (neighbor advertisement) message
Insert the following text at the end of 6.3.2.3.42 MOB_NBR-ADYV (neighbor advertisement) message:

HR multicast service flow update mapping info (see 11.1.18)

HR multicast service flow update mapping info is used by the BSs in one HR multicast
zone to provide consistency of HR Multicast Group ID mapping used in other HR multi-
cast zone as determined by the serving HR multicast zone.

HR Multimode Indication (see 11.4.1)
Indicates whether neighbor BS/RS is HR-MS acting as BS/RS or HR-BS acting as RS.

6.3.2.3.47 MOB_BSHO-REQ (BS HO request) message

Change Table 6-165 as indicated:

Table 6-165—MOB_BSHO-REQ message format

Size
Syntax (bits) Notes

Mode 3 0b000: HO Request

0b001: MDHO/FBSS request: Anchor BS update with
CID update

0b010: MDHO/FBSS request: Anchor BS update
without CID update

0b011: MDHO/FBSS request: Diversity set update
with CID update

0b100: MDHO/FBSS request: Diversity set update
without CID update

0b101: MDHO/FBSS request: Diversity set update
with CID update for newly added BS

0b110: MDHO/FBSS request: Diversity set update
without CID update for newly added BS

Obl111: HO Request for HR-Network

Padding 5 Shall be set to zero.

if (Mode == 0bl111) {

Extended HO Mode 2 0b00: Alternative Path
0bO01: FBIS Initiation
0b10: FBIS Termination
0bll: Reserved

}_ p— p—
if (Mode == 0b000 or Ob111){ — —

HO_authorization policy indicator 1 Indicates whether Seamless HO mode is supported
0: Not supported
1: Supported

Seamless HO mode flag 1 Indicates whether Seamless HO mode is supported
0: Not supported
1: Supported
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Table 6-165—MOB_BSHO-REQ message format (continued)

Size
Syntax (bits) Notes
if Mode == 0b111) { — —
if (Extended HO Mode == 0b00) { — —
Role 1 0b0: Stay as HR-MS
0bl: Change to HR-RS
CDMA _code 8 —
Transmission_opportunity_offset 8 —
Basic CID 16 —
1 else if (Extended HO Mode == 0b01) { = =
Primary Serving BS 1 0b0: the AMS shall set its primary serving BS as S-BS
(Degraded HR-BS) after network reentry
0bl: the AMS shall set its primary serving BS as T-BS
(Target HR-BS) after network reentry
Switched Access Mode 1 0: Switched Access with fixed Switched Access
Windows
1: Switched Access with variable Switched Access
Windows
if (Switched Access Mode==0) { — —
Switched Access Window Size 8 The size of fixed Switched Access Window in unit of
frame
} else if (Switched Access Mode==1) { — —
Maximum Switched Access Window 8 Maximum size of Switched Access Window in unit of
Size frame
}, p— p—
Switching Access Start Time offset 8 Difference between Switching Access Start time and
Action time in units of frames. The value of Switching
Access Start time shall be calculated by adding this
value with the value of Action time specified for this
T-BS.
Y else if (Extended HO Mode == 0b10) { — —
Termination Reason 2 0b00: Backbone recovery
0b01: No connection for FBIS
0b10: Link failures
0bll: Reserved
} // End of if (Extended HO Mode) — —
} // End of if (HO Mode == 0b111) — —
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Change the definition for Action Time in MOB_BSHO-REQ message as indicated:

Action Time
For HO, this value is defined as number of frames until the Target BS allocates a dedicated trans-
mission opportunity for RNG-REQ message to be transmitted by the MS using Fast Ranging IE.
Dedicated allocation for transmission of RNG-REQ means that channel parameters for that BS
learned by the MS before HO stay valid and can be reused during actual Network Re-entry without
preceding CDMA-based Ranging. Final Action Time shall be decided by the Serving BS based on
the information obtained from potential Target BSs over the backbone network. A value of zero
indicates no opportunity to allocate Fast Ranging IE in any candidate target BS.
For MDHO/FBSS, this is the time of update of Anchor BS and/or Diversity Set. A value of zero in
this parameter signifies that this parameter shall be ignored.
For Alternative Path, this is the wait time in units of 1 ms before the HR-MS performs fast network
reentry to target station.

For Mode = 0b111 and Extended HO Mode = 0b00, the MOB_BSHO-REQ may contain the fol-
lowing TLV:
Neighbor BS Trigger (see 11.18.1)

6.3.2.3.48 MOB_MSHO-REQ (MS HO request) message

Change Table 6-166 as indicated:

Table 6-166—MOB_MSHO-REQ message format

Size
Syntax (bits) Notes

Arrival Time Difference Indication 1 0: If the MS is transmitting this message to
request HO.

1: If the MS is transmitting this message to
send MDHO/FBSS request (i.e., Anchor BS
update or Diversity Set update).

FBIS Termination Indication 1 0: If the MS is transmitting this message to
request HO

1: If the MS is transmitting this message to
send FBIS Termination request

if (FBIS Termination Indication == 1) { = =

Termination Reason 2 0b00: Backbone recovery
0b01: No connection for FBIS
0b10: Link failures

Obl1: Reserved

Reserved S —
telse { = =
Reserved 7 —
H — =
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6.3.2.3.60 R-link channel descriptor (RCD) message
Insert the following text after the fifth paragraph (before Table 6-182) of 6.3.2.3.60:

In addition, RCD message consists of TLVs that define the characteristics of relay link between an HR-BS
acting as HR-RS or HR-MS acting as HR-RS and its superordinate station, with every instance of RS
replaced by HR-BS acting as HR-RS or HR-MS acting as HR-RS.

6.3.2.3.63 RS configuration command (RS_Config-CMD) message
Insert the following text after the second paragraph (before Table 6-185) 0f 6.3.2.3.63:

In addition, RS Config-CMD message consists of TLVs that provide configuration parameters that are
applicable to an HR-BS acting as HR-RS or HR-MS acting as HR-RS, with every instance of RS replaced
by HR-BS acting as HR-RS or HR-MS acting as HR-RS.

Insert the following text at the end of 6.3.2.3:
6.3.2.3.99 MAC management messages for HR-Network
6.3.2.3.99.1 MM-ADV (multimode advertisement) message

Infrastructure stations and HR-MSs acting as HR-BS or HR-RS may transmit MM-ADV message to support
multimode operation in the following cases:

— When the backhaul link is down or up

— During relay link maintenance due to unavailable backhaul link, PHY/MAC layer parameters need to
be reconfigured for the following:

— Power down
— Power reduction
— FA change
— Multimode service establishment/release/change to inform subordinate stations to perform handover

— Report status information of multimode station

The MM-ADV message format shall be as shown in Table 6-227a.

Table 6-227a—MM-ADV message format

Size
Syntax (bits) Notes
MM-ADYV message format () { — —
Management Message Type = 110 8 —
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Table 6-227a—MM-ADV message format (continued)

Syntax

Size
(bits)

Notes

Action Type

4

Used to indicate the purpose of this message

0b0000: Reconfiguration of HR-BS/RS including multimode
BS/RS

0b0001: Restart of HR-BS/RS including multimode BS/RS
0b0010: Power down (including FA down) of HR-BS/RS
including multimode BS/ RS

0b0011: Power reduction of HR-BS/RS including multimode
BS/RS

0b0100: Backhaul link down of HR-BS

0b0101: Backhaul link up of HR-BS

0b0110: FA change of HR-BS/RS including multimode BS/RS
0b0111: Multimode service end of HR-MS

0b1000: Report status information of multimode station
0b1001-0b1111: Reserved

Reserved

4

TLV encodings for MM-ADV

variable

TLV-specific

All parameters according to action type are coded as TLV tuples, as defined in 11.32.1.

The following parameter shall be included if action type is set to 0b0000, 0b0001, 0b0010, and 0b0011, and
may be included if action type is set to 0b0101, 0b0110, and 0b0111 in MM-ADYV message:

Time to start the action

Expected time to start the action as represented by the 8 least significant bits of the frame

number

The following parameter shall be included if action type is set to 0b0000, 0b0001, and 0b0011, and may be
included if action type is set to 0b0010, 0b0100, and 0b0110 in MM-ADV message:

Time during action

Expected time during the action as represented by the 8 least significant bits of the frame

number

The following parameters may be included only if action type is set to 0b0000 in MM-ADV message:

New DCD

New DCD setting that the BS will use after the reconfiguration

New UCD

New UCD setting that the BS will use after the reconfiguration

The following parameter shall be included only if action type is set to 0b0011 in MM-ADYV message:

Tx Power Reduction

dB value of Tx power reduction, included in the DCD setting

The following parameter shall be included only if action type is set to 0b0110 in MM-ADYV message:

FA index

FA index that the BS will use after changing FA, included in the DCD setting
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6.3.2.3.99.2 MM-BS-REQ (multimode base station request) message

To request to transfer HR-BS role to a multimode HR-MS, the MM-BS-REQ message shall be sent from
superordinate HR-BS to a multimode HR-MS.

The MM-BS-REQ message format shall be as shown in Table 6-227b.

Table 6-227b—MM-BS-REQ message format

Size

Syntax (bits)

Notes

MM-BS-REQ message format () { — —

Management Message Type = 111 8 —

Action code 2 Used to indicate the purpose of this message.

0b00: Request HR-BS role to the multimode HR-MS

0b01: Approval of the unsolicited MM-BS-RSP message by
the multimode HR-MS.

0b10: Rejection of the unsolicited MM-BS-RSP message
by the multimode HR-MS.

Ob11: Reserved.

BS configuration indication 2 Indicates whether the superordinate HR-BS provides the
recommended PHY parameters to multimode HR-MS or
not.

0b00: There are no recommended PHY parameters.
0b01: There are no recommended PHY parameters. But,
they must be equal to the PHY operational parameters of
the superordinate HR-BS.

0b10: There are recommended PHY parameters.

Ob11: Reserved

Reserved 4 Shall be set to zero

TLYV encodings for MM-BS-REQ variable | TLV-specific
} _ _

All parameters according to BS configuration indication are coded as TLV tuples, as defined in 11.32.5.

The following parameters shall be included if BS configuration indication is set to 0b01 in MM-BS-REQ
message:

DCD Configuration Change Count

Incremented by one (modulo 256) by the BS whenever any of the values of this channel
descriptor change, except for the frame number for the OFDM PHY and the Available DL
Radio Resources.

UCD Configuration Change Count

Incremented by one (modulo 256) by the BS whenever any of the values of this channel
descriptor change, except for the Available UL Radio Resources.

The following parameters shall be included if BS configuration indication is set to 0b10 in the message:
Operator ID
Identifier of the network provider.
PHY Profile ID

For systems using OFDM or OFDMA, the bit-by-bit definition of the PHY Profile ID is
shown in Table 6-160.
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FA index
Frequency assignment index. This field is present only if the FA index indicator in PHY
profile ID is set. Otherwise, the HR-MS acting as BS has the same FA Index or the center
frequency as the superordinate BS.

BS EIRP
Signed Integer from —128 to 127 in unit of dBm. This field is present only if the BS EIRP
indicator is set in PHY Profile ID. Otherwise, the BS has the same EIRP as the superordi-
nate BS.

BS_ID
Recommended HR-BS ID parameter for HR-MS acting as BS.

Preamble Index/Subchannel Index
For the OFDMA PHY this parameter defines the PHY specific preamble. For the OFDM
PHY, the 5 LSB contain the active DL subchannel index and the 3 MSB shall be Reserved
and set to ‘0Ob000’. For OFDMA PHY, bit 7 is used to indicate the reuse factor for purpose
of CINR measurement for handoff. A value of ‘0’ indicates a reuse factor of 1 and a value
of ‘1’ indicates reuse factor of 3. For OFDMA PHY, bit 6 to bit 0 represent the preamble
index.

Scheduling Service Supported
Bitmap to indicate if BS supports a particular scheduling service. 1 indicates support, 0
indicates not support:
Bit 0: Unsolicited grant service (UGS)
Bit 1: Real-time polling service (rtPS)
Bit 2: Non-real-time polling service (nrtPS)
Bit 3: Best effort (BE) service
Bit 4: Extended real-time polling service (ertPS)
If the value of bit 0 through bit 4 is 0b00000, it indicates no information on service
available
Bits 5-7: Reserved, shall be set to zero

6.3.2.3.99.3 MM-BS-RSP (multimode base station response) message

After configuring HR-BS mode or expiring pre-provisioned BS configuration deadline, the MM-BS-RSP
message shall be sent from multimode HR-MS to a superordinate HR-BS in response to an MM-BS-REQ
message. The multimode HR-MS may send the MM-BS-RSP message in unsolicited manner with MM-
BS_RSP_type = 0b00 (i.e., Request by multimode HR-MS in Unsolicited manner).

The MM-BS-RSP message format shall be as shown in Table 6-227c.

Table 6-227c—MM-BS-RSP message format

Size
Syntax (bits) Notes
MM-BS-RSP message format () { — —
Management Message Type = 112 8 —
MM-BS_RSP_type 2 This indicates response type of MM-BS-RSP message.
0b00: Request by multimode HR-MS in Unsolicited manner
0b01: Approval of MM-BS-REQ
0b10: Rejection of MM-BS-REQ
Obll: Reserved
Reserved 6 Shall be set to zero
TLV encodings for MM-BS-RSP variable | TLV-specific
) _ _
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