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Abstract: Enhancements to the WirelessMAN-Advanced Air Interface to support high-reliability
networks are specified in this amendment to IEEE Std 802.16.1-2012.
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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 [EEE 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 affiliation 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.ieee.org/develop/wg/.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854-4141

USA

Photocopies: Authorization to photocopy portions of any individual standard for internal or personal use is granted by The
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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 documents 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 IJEEE-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.
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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 at http://standards.ieee.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 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.
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Introduction

This introduction is not part of IEEE Std 802.16.1a-2013, IEEE Standard for WirelessMAN-Advanced Air Interface
for Broadband Wireless Access Systems—Amendment 2: Higher Reliability Networks.

This amendment updates and expands IEEE Std 802.16.1, specifying enhanced mechanisms to support higher
reliability networks. As of the publication date, IEEE Std 802.16.1-2012 is the current version, as amended by
IEEE Std 802.16.1b-2012 and by IEEE Std 802.16.1a-2013.

ix Document Sharing Hub
. . - . _Cog right © 2013 IEEE, All ri%hts reserved. -
Authorized licensed use limited to: Tsinghua Univer |X/. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

Contents

1. OVRIVIBW ...ttt ette et e et e e e et e te et e e e e st et e es e e et e st e et eeeemse e st easeeseemseeseameeeseemseseeensesaeanseaneenseeseenseeneenes 2
1.6 Support for high-reliability NEtWOTIKS .......cccoieiiiiieiieieieee e 2
3. LDy 1015 0) 1 TSRS 3
4. ADbDreviations and ACTOMYIMS ........c.eeierieuierieeeerie et eeteet et e et et et e stesteeaesseentesseeneeeseensesneensesseesseensenneas 4
6. WirelessMAN-Advanced Air INterface ........coovevueeiieiiiieeee e 5
LT B T (0T 11 T 5 ) o BTSRRI 5
6.2 Medium aCCESS CONTIOL ... .ottt ettt ettt et e e e et eee st eaesseeseesseenneeneeeeens 5
6.2.1  AAIESSINE ...ooneieieeei ettt ettt ettt ettt ettt ne et neete et e neenean 5
6.2.2  MAC PDU fOIMALS ....eeeeeieeiieieeiieteetieeee sttt sttt te st ene et e e seeeeesseeeesneeseaneas 5
6.2.3  MAC CONLIOL MNESSAZES -..uveveenveieeteetieiietieteetteteeeeestesseeseesseesesseensesseenseeneensesseensesneennens 9
6.2.3.1  AAI-RNG-REQ ...ccciiiiiimiiiiniiiicicectetteteeeteeteee ettt 14
6.2.3.2  AAI-RNG-RSP ..ottt e 18
6.2.3.5  AAI-SBC-REQ ...iiiiiiiiiiiiieniectctetetet ettt 22
6.2.3.6  AAI-SBC-RSP ..ottt e 24
6.2.3.11 AAI-HO-REQ ....ciiiiiiiiiiiiiiieeeectctctcteese sttt 25
6.2.3.12 AAT-HO-CMD ..ottt 26
6.2.3.13 AAI-NBR-ADV L.ttt e 29
6.2.3.31 AAI-System Configuration Descriptor (SCD) message..........c.cecceererenneneee 31
6.2.3.43 Privacy key MAC control message (AAI-PKM-REQ/AAI-PKM-RSP)....... 34
6.2.3.43.9PKMv3 HR MulticastKey-Request message........cceeeevereveeennnnne. 39
6.2.3.43.10PKMv3 HR MulticastKey-Reply message...........ccoeevvrvenurnnnne. 39
6.2.3.47 DSX MAC CONLIOl MESSAZES ... .evervimrenrenrenieiieienieniestententeneeaeeeeeeeressesieseeneenees 40
6.2.3.47.1AAI-DSA-REQ....ccciiiiimiienieieieteteeeese e 40
6.2.3.47.2AAT-DSA-RSP.....ooiiiiiiiieieieeteeteese ettt 43
6.2.3.473AALI-DSA-ACK ..ottt 47
6.2.3.47.4AAI-DSC-REQ....coctiiriiiiiieieieeiteeeeseseteteeee e 47
6.2.3.47.5AAI-DSC-RSP....ooriiiiiiiieiieieetereceeceee e 50
6.2.3.47.6 AAI-DSC-ACK ...ootiriiriiieieieieieene ettt 51
6.2.3.47.TAAI-DSD-REQ....ccceitrimiitiieieietetetsese st 51
6.2.3.47.8AAI-DSD-RSP.....ooiiiiiiiiiieieietiteesesererteteteeee e 52
6.2.3.57 AAI-ARS-CONFIG-CMD message format ..........ccccecceererereneneeneeneecnenne 52
6.2.3.66 MAC control messages for HR-Networks........c.ccceceveerinenininincncnencnene. 56
6.2.3.60.1AAI-MM-ADV MESSAZE ....oovvrerireniiiaiieiienieeiee sttt 56
6.2.3.66.2AAI-MM-RS-REQ ....cccoiriiiiiiiiininineneseeccceeceeee e 60
6.2.3.66.3AAI-MM-RS-RSP .....coiiiiiiiiiiiiniesesceeeeec e 61
6.2.3.66.4AAI-MM-RL-REQ mMeSSagE.......ceevueerririiaiieriianiienieeieeniieeieeae 63
6.2.3.66.5AAI-MM-RL-RSP mMeESSAZE ....eovveeiieriiiiiieiieiieeiieeee et 64
6.2.3.66.6AAI-MM-BS-REQ MESSAZE.....c.cccereruirrinriniiieieieeeenienie e 64
6.2.3.66.7TAAI-MM-BS-RSP MESSAZE......ccverveereiriiriiriinieieniceeeeiene e 67
6.2.3.66.8AAI-MM-BS-CMD MESSaZE.......covereruereriiriinrenierieeeeeieniesieseeneenne 67
6.2.3.66.9AAI-MM-RS-SYN-REQ MESSAZE ...c.verveuvemeeeciiniiriiniinienieneneeenn 68
6.2.3.66.10 AAI-MM-RS-SYN-RSP message .......cccccceveeererenenenenenennenn 68
6.2.3.66.11 AAT-HR-RNG-CMD meSSaZE.......eeruvrerreeriieiiianienieeniieeieenieenns 69
6.2.3.66.12 AAT-HR-RNG-REP meSSage ........cccceevverieriiienienieeiienieeieee 72
6.2.3.66.13 AAI-HR-PCC mMeSSAZE .....covvveriieiieniiiiieeiiesieeieeeee st 73
6.2.3.66.14 AAI-DC-LC-REQ MESSALE ......cveueeuerieriireinieieieeeieeiene e 74
6.2.3.66.15 AATI-DC-LC-RSP MESSAZE ...ccovvvrurierieriiieiienieeieeneeeieesieesie e 74
Documents
X Document Sharing Hub

ht © 2013 IEEE. All ri%hts reserve

Copyri d.
Authorized licensed use limited to: Tsinghua Univerggl. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

6.2.3.66.16 AAI-DC-LD-REQ MeSSagEe ......coeeuirueeiiriieiinieienecieieeieeeene 75

6.2.3.66.17 AAT-DC-LD-RSP MESSALE ......cevruerveieieienieiieieeieeieieeeeeneeeenas 75
6.2.3.66.18 AAT-DC-LR-REQ MESSALE ......cvevrerrieieienieiieeeieeieseeseesieneeeenes 75
6.2.3.66.19 AAT-DC-LR-RSP MESSAZE ....cvevereeeieereiieeieienierierieieieneeeeeeeenenns 75
6.2.3.66.20 AAT-DC-LEST-REQ MeSSAZE.....cceevvrrerueienieniaierieeerieneeneeneenenes 76
6.2.3.66.21 AAT-DC-LEST-RSP MESSAZE.....ccververeieierieiieierienieieieeeneeneees 77
6.2.3.66.22 AAT-DC-LEST-CMD MESSAZE......ccververereeriarearerreseereeeeseeneanenes 78
6.2.3.66.23 AAT-DC-MES-REP MESSAZE.......crveieereiiarinierierieieieeenieneeeeenens 79
6.2.3.66.24 AAT-DC-MES-CMD MESSAZE ... eevveueeerereerinrenrerrereeieseeneeseeseenenns 80
6.2.3.66.25 AAT-DC-RCHG-REQ MESSAZE .....evervenvenienieiieiieiieereeenee e 82
6.2.3.66.26 AAT-DC-RCHG-RSP MESSAZE ....ceevveereererieriirerieieieieieeeeeeenens 83
6.2.3.66.27 AAT-DC-RCHG-CMD MESSALE .....cveevvevreririreieianienieneeneereenenns 84
6.2.3.66.28 AAI-DC-TKN-REQ MESSAZE .....vevvevrevrrrereieieierieneerenreseeeeeeenns 86
6.2.3.66.29 AAT-DC-TKN-RSP MESSAZE ......ccovevrerrrirrreieieierienieeeereeneeeeeeenns 87
6.2.3.66.30 AAT-DC-TKN-HO MESSAZE ....eevvrverereierierieeiaieeiesieniesiesieeeneenes 87
6.2.3.66.31 AAI-DC-TKV-ADV MESSALE .....erververrerieeeerierieriereeresiessesesenens 87
6.2.3.66.32 AAI-DC-LREL-CMD MESSAZE ......evevverrariareirerreieieeesieseeenennns 88
6.2.3.66.33 AAT-DC-DSA-CMD MESSAZE ....eveververrerieniarierrereanrerearessessesenss 88
6.2.3.66.34 AAT-DC-DSC-CMD MESSAZE .....ververrerrerienrariarearenrenrenressesseseens 90
6.2.3.66.35 AAT-DC-DSD-CMD MESSAZE ... everververrerieriariereerearenrensessessessens 91
6.2.3.66.36 AAI-DC-RTS MESSAZE .....eevvveeririeriiieienieereieeeereeieere e 91
6.2.3.66.37 AAI-DC-CTS MESSAZE .....veveeurerieereriererieereienreieeieereeeeeae e 93
6.2.3.66.38 AAI-DC-CFG-CMD MESSAZE .....ververrerrerieneariarrarenrenrenresseseeseenns 94
6.2.3.66.39 AAT-DC-RELAY-ADYV MESSAZE ....vevververrerierierrerrareerenresresrenenns 94
6.2.3.66.40 AAT-DC-RELAY-REQ MESSAZE......erververrerieriarierreriereniesreseeeenns 95
6.2.3.66.41 AAI-DC-RELAY-RSP MeSSaZe......cceeererreriereriniiieieiererienerienns 96
6.2.3.66.42 AAI-DC-FWD-ADV MESSAZE......cvervrvererrerireenirienirieeeriererieesienens 98
6.2.3.66.43 AAI-DC-FWD-JOIN MESSAZE......ceerveerrrerrernrienrenieenireeeeeieenans 99
6.2.3.66.44 AAI-FN-CONFIG-CMD mesSage........ccceeveerveerreeneenieenieenieenane 99
6.2.3.66.45 AAI-FN-RNG-ACK MeSSAZE...c.evevereerereereriereiereieieeeieneeieneane 103
6.2.3.66.46 AAI-FN-RNG-FLU mMeSSaZE......ccrvererreririeirienieieeereeeieneeienenne 104
6.2.3.66.47 AAI-MSPG-GRP meSSage .......cccecereruenenenienieiieeceenencneeen 105
6.2.3.66.48 AAI-MSPG-PG MESSAZE ....c.vevveverieriiniinienieieieieeeceeeie e 105
6.2.3.66.49 AAI-SA-BPAG-ADV MESSAZE ....cveververervenirieninieeeieeeieneeienees 106
6.2.3.66.50 AAI-SA-BPAG-ACK MESSALE......cvrverirrereriereriereneereeereneeeeneane 106
6.2.3.66.51 AAI-AP-NBR-REQ MESSAZE .....ccvervevieeriieiinieriieienieierieierienne 106
6.2.3.66.52 AAT-AP-NBR-REP meSSage ........ccocuveviieniirnieenienieeniieeieeieenn 107
6.2.3.66.53 AAI-HR-MG-IND MESSAZE......cervemervenereenirieinienieieneeieeeeeneenene 107
6.2.3.66.54 AAT-HR-MT-IND MESSAZE ......evrvemerrenirienirieieienieieneeieeeeeenene 109
6.2.3.66.55 AAT-HR-DSC-CMD MESSAZE .....veevvveemrierieriieniienieeiiesieeiens 110
6.2.3.66.56 AAI-HR-DSD-CMD MeSSaZE ......eevuvreiieniiiiiierieeieeniieeieeieenn 110

6.2.5  AAT SCCUIILY ...veenvieeieii ettt ettt ettt ettt et et e e saesteeste s e sssesseessenseessenseenseseensesseensen 111
6.2.5.2 Key management protocol (PKIMV3).......cccooiriirinciiniiieneeeeceeeeeeeiene 111
6.2.5.2.2 SA MANAZEMENT ..cuvieiieeiieeiieiiiieieeieesteeiee st e e seeesteebeeseesareens 111

6.2.6  MAC HO PrOCEAUIE.......coeeiiieiiiiieieetieieeiiet ettt ste sttt ebesse s ssaensesseensesnnensesnnes 112
6.2.6.1  Network topology aCqUISTHON. ......ccverierieriieieiieiente et seestesreeie e eeeseeens 112
6.2.6.1.2 AMS scanning of neighbor ABSS..........ccccevieieniincieneiieeceeee 112

6.2.6.2  Trigger condition definitions ...........ccevvevieriecienieieseeiee e 112
6.2.6.3  HO PrOCEAUIE.......ccvieieiieiieieeiecieeiesie et e teetteteseeesaeeeeesse e essessaensesseensenseenns 114
6.2.6.3.3 HO Preparation ............occeeveeeeruereeriesteeeesseeseessesssessesssessessesssensenns 114

6.2.10 ConNnection MANAZEIMCNL . .........ccerverrrerrerrererreerenstesesseessessesssessesssessesssessesseessesssessessens 115
6.2.21 Interference mitigation MEChANISMS ........ccvevveruieiirieiecieeietieie et r e 115
6.2.21.4  Self-COBKXISIEICE ......erueviriirieriisierteieieitett ettt ettt ettt ettt s 115
6.2.21.4.1 Self-CoeXiStence CYCIE.....eevvirririeriieieiieiieie et eeesie e seeseeeaeeiens 115

Documents
Xi Document Sharing Hub

ht © 2013 IEEE. All ri%hts reserve

Copyri d.
Authorized licensed use limited to: Tsinghua Univerggl. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

6.2.21.4.2 Self-coexistence of tWo CEllS .....uuvvviiiviuiiiiiiiiiiieeeeeeeeeeeeieeen 115

6.2.21.4.3 Self-coexistence of three cells .........coieeeerinieiiniei e 116

6.2.21.4.4 Inter-HR-BS synchronization ..............cceceveeeenenieneneeneceeene 116

6.2.28 Support fOr MUItICASt SEIVICES....ccueruieririieiertieieeteeie et ete sttt et e et eneesneeeesneas 116

6.3 PRYSICAL IAYET ..ottt ettt ettt et et e ae et et esteeneennenneens 116

6.3.5 Downlink CONtrol SEIUCTUIE .......cooiiiieiiiiiee ettt 116

6.3.5.1 Advanced Preamble ..........coocooiiiiiiiiiie e 116

6.3.5.1.2 Secondary advanced preamble (SA-Preamble) .............ccoevrennene 116

6.3.5.5 DL control information elements...............ccceeieririereniiene e 117

6.3.5.5.2 A-MAP control information elements .............cecevveereeeenrroeennnne 117

6.12 Support for HR-NEIWOIKS......cc.eiiiiiieiieiieeee et 118

6.12.1 MUltimode OPETALION. ......ccuiiuiiiiriierieeiietiee ettt ettt be et e e ete e eeeneeneeeneas 118

6.12.1.1 Relay function for HR-BS .......ocoiiiiiiie e 118

6.12.1.1.1 Relay link establishment............ccccoeeieieiinieiiniee e 119

6.12.1.1.2 Maintaining connectivity for subordinate HR-RS..................... 120

6.12.1.1.3 Relay link configuration ............cceceeveeierenieniieiere e 122

6.12.1.1.4 Relay link 1elease.........ccoeereirieienieiereeee e 122

6.12.1.2 Relay function for HR-MS ... 123

6.12.1.2.1 Relay link establishment............cccceoerieiiniininiee e 123

6.12.1.2.2 Relay link configuration ...........ccoeceeveeiereniesiieiee e 123

6.12.1.2.3 Relay link maintenance............occeveeeerueeieseseeeeneeeee e seeeeseeens 124

6.12.1.2.4 Relay link 1elease.........coceeuerieiiinieieeeiee e 125

6.12.1.2.5 Dual-role operation of HR-MS .........ccccoeiiinininininiccceene, 126

6.12.1.3 Base station function for HR-MS ... 126

6.12.1.3.1 Proactive Operation ............cceeeeeeereeueesieniesieeeeeeeseeeee e seeeeesnens 127

6.12.1.3.2 ReactiVe OPETAtiON .......cevveeueereiriieieeeieieeeeeee e eeeeee e ee e eneeeene 127

6.12.2 Support for direct communication between HR-MSs.........ccccoceoveiivininininicnincncnens 128

6.12.2.1 General deSCIIPLION .....c.eoueruiruirterieieieiinienterteetet ettt et 128

6.12.2.2 BS-controlled direct coOmMmMUNICAtION ........cccvrueerirrieriieiieieeiee e 129

6.12.2.2.1 Medium access CONIOL ........ccuevuieieriieieieierie e 129

6.12.2.2.2 PhySical layer.......cceciririreriinieieieeeceesese e 137

6.12.2.3 Talk-around direct COMMUNICAION.........cceererreiererrieeeeiieieeeeeee e eees 139

6.12.2.3.1 Medium access CONIOL ........ccuevvieieriieieiieierie e 139

6.12.2.3.2 PhySical layer.......cccoceririreninieieieecenene st 149

6.12.3 Support for HR-MS forwarding t0 NEtWOTK ...........cccererierierienieriniiniicnincne e 170

6.12.3.1 General deSCriPtiON .........ceevueiierieriieieie ettt esee e eneenees 170

6.12.3.2 BS-controlled HR-MS forwarding to network ...........ccccoevreverircienieeennne. 171

6.12.3.2.1 Medium access CONLIOL .........ccceurererinenenenienienieneeeeeeeecenenes 171

6.12.3.2.2 PhySical 1aYer......cceevuieierieeieiecieie ettt 182

6.12.4 Support for standalone NEtWOTK ...........cceecuerieiiniriereeieeee e 193

6.12.4.1 Backbone status adVertiSeIment..........cceoueveieirererenenienieieieeee e sresienaene 193

6.12.4.2 MAC local connectivity establishment............ccccovveeiereniienenieeneeiee 193

6.12.4.3 Extension of talk-around direct communication..........c.ceeeeeeeerercrenenennens 194

6.12.4.4 MAC local connectivity deletion.........cccevvevieeeerieeieiesiee e 194

6.12.4.5 Neighbor BS/RS scanning operation ............ceceevveeeereereereeseevesesseeneesnens 194

6.12.5 Support for high-reliability relaying.........ccccovvieviriieieiieeeeeeee e 194
6.12.5.1 HR-RS operation when the serving HR-BS performs a dual-mode

0 0T 1510 4 NS STSS 194

6.12.5.1.1 Resource assignment and HARQ operation .........c..ccccevevveueennne. 195

6.12.6 Support for local forwarding.............ccceevererieiiirieiieieie ettt 198

6.12.6.1 Detection of local forwarding OppOItUNItY .....c..cceevverververierierieeieie e 198

6.12.6.2 Local forwarding setup and termination.............coceveevveeeererenenenenenennens 198

6.12.6.3 Data traffic forwarding ............ccoceveiieierieiene e 198

Documents
Xii Document Sharing Hub

ht © 2013 IEEE. All ri%hts reserve

Copyri d.
Authorized licensed use limited to: Tsinghua Univer&{/. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

6.12.7 Support for path management against degraded network............ccccoeevevirveninienennen. 199

6.12.7.1 Alternative path management ............ccecverueeieiereerie e 199
6.12.7.1.1 Alternative path preparation by the HR-BS for fast network
TEEMETY  eeeetteite et ettt ettt ettt e e et e st et esae e e bt e s at e st esbeeeabeebeesateebeenaees 199
6.12.7.1.2 Alternative path preparation by the HR-MS for fast network
TEEMETY  eeeeiteiieete et ettt et rb ettt e st et esat e e bt e st e st e e sbeeeabeebeesateebeesanes 199
6.12.7.1.3 Alternative path information and fast switching to the HR-
INFraStrUCTUIE STAtION ...euveveeieitieiie ettt sttt 199
6.12.7.1.4 Alternative path information and switching to the forwarding
HRAMS ettt sttt s 200
6.12.7.1.5 Alternative path maintenance ............cecerveeereeeeenereeneeseeeeenens 200
6.12.7.2 Reliable HO ProCedure ........ccceceriruimienierieiiieininintceeneseeteteeet e 201
6.12.7.3 Forwarding between HR-infrastructure stations............cccceeeevveceneenennnnnne. 201
6.12.7.3.1 FBIS Initiation......ccecerueirieirieinieenieerieieseeie e 202
6.12.7.3.2 FBIS 0Peration..........coceeererienieieineninenenieneeeeeeeeeereee e 203
6.12.7.3.3 FBIS termination..........cccceecueeuieriereeienieiesieeeeeieeeeseeeseeneeseeeens 204
6.12.8 Support for priority aCCess OPEIatioN...........ccereruerrereriintenierienrertereeeeeteesesresesenaens 205
6.12.9 Support fOr MUILICASE .....ccceeiriririiriiriirtiect ettt sttt 205
6.12.9.1 Multicast communication OPETALION ........c.ceerrerreruerreieieerenenierienreneseneene 206
6.12.9.1.1 Multicast communication establishment ..............ccccooceererennnen. 206
6.12.9.1.2 Multicast communication operation in connected state.............. 207
6.12.9.1.3 Multicast communication operation in idle state.............cc.c....... 207
6.12.9.2 Multicast protocol features and functions...........coceeeevecvereererieniencrenenennene 209
6.12.9.2.1 Downlink control channel for multicast communication ........... 209
6.12.9.2.2 Feedback operation for multicast............cceecveveerevrcienereenienennnnns 212
6.12.9.3 Multicast Key Management ..........cceecverueeiereieiienieeieneseeieseeeeseeeeeeesneenees 212
6.12.10 SUPPOIt fOI SECULILY ...eevvieieneiriieiestieeteiteie st et ettt estesrtetesseessesseensesseensesseensesseensensens 213
6.12.10.1 Security procedure for direct communication data Security ..............c.o....... 213
6.12.10.1.1 Security procedure for BS-controlled secure direct
COMMUNICALION. ...ttt 213
6.12.10.1.2 Security procedure for talk-around secure direct
COMMUNICATION. ...ttt 226
6.12.10.2 Security procedure for secure multicast Operation ............coceecevveveevecercnncns 226
6.12.10.2.1 Security context for multicast communication ...........cc.cecceu..... 227
6.12.10.2.2 Multicast key derivation .............ceeceeeveeiereneerienieieseeeeeseenns 229
6.12.10.2.3 KEY USAZE....cuveeruieriieniiieieeniieeieenite st ettt site e e siee e esaee st s 230
6.12.10.2.4 Multicast forward and backward secrecy ...........cccovevervevennnne 230
Annex B (normative) Definition of AAI MAC control MmeSSages.........ccerververierienienieiieieieseeseeseenaeneens 233
Documents
Xii Document Sharing Hub

ht © 2013 IEEE. All ri%hts reserve

Copyri d.
Authorized licensed use limited to: Tsinghua Univerggl. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

Figures

Figure 6-92a—Example of self-coexistence cycle, ND =5 and NU =3 ......cccocooiininininnnnnninneneneee 115
Figure 6-229a—Affected/dual-role HR-BS performs BS/RS role-switching ............ccccevvvvevieniecieniennnnne 120
Figure 6-229b—Collision resolution method for HR-MS reactive operation........c..c.ccoeeeevveceecneneneneene. 128
Figure 6-229c—Overall procedure to set up direct COMMUNICATION ......ccveeveerierieerieriieieriieienieeieee e e 131
Figure 6-229d—Establishment of direct communication between HR-MSS .........ccccccecvcininininincnencenn. 133
Figure 6-229e—HARQ procedure over the direct communication link ..........c.ccoceevenenevnininininenenene. 136
Figure 6-229f—Link establishment for unicast (left) and multicast (right) one-way links........c..c.cccceneeneee 142
Figure 6-229g—L.ink release for unicast (left) and multicast (right) one-way links...........cccveevrreiennnne. 142
Figure 6-229h—Message procedures of dynamic service flow addition for unicast (left) and multicast
(TIZNE) ONE-WAY TINKS ..ttt ettt b sttt ettt et e bbbt b sbesaens 143
Figure 6-229i—Message procedures of dynamic service flow deletion for unicast (left) and multicast
(TIZNE) ONE-WAY LINKS ..ttt ettt ettt b et et es bbbttt e bbbt b sbenaens 143
Figure 6-229j—Message procedures of token management for unicast one-way link .........c.cccceceeceecnnene. 143
Figure 6-229k—Procedures of token management with token request for unicast (left) and multicast
(T1ZNt) ONE-WAY TINKS ... eitiiiiiiiiiecie ettt sttt e et e e e e s st essesaeessesseensesssenseessensenssensensns 144
Figure 6-2291—Procedures of resource management for unicast and multicast links ..........c.ccocceeveeennne. 145
Figure 6-229m—Procedures of measurement for unicast (left) and multicast (right) links........................ 145
Figure 6-229n—Configuration procedures for unicast (left) and multicast (right) links ............cccoevenenne. 145
Figure 6-2290—Token management for two-hop operation of TDC links.........cccccceeeerenieninincnenenenne 147
Figure 6-229p—Example of talk-around direct communication resource allocation ...........c.ccceeveeeennenne. 150
Figure 6-229q—Example of common direct mode logical frame construction ...........c..coceveveveieeeeenenne. 151
Figure 6-229r—Example of CDMZ resource segmentation and construction of mRBs and m-tiles
(3 UL SUDframes/5 MS fTAME) .....ccueevviieieieiieiieiieieeit ettt eie et et teesaesseessesseeseessesssessasssessesssensenseensenses 152
Figure 6-229s—Example of CDMZ-E or CSDMZ resource segmentation and construction of mRBs
and m-tiles (3 UL subframes/5 ms frame) ...........cccoveriieciinieiieiieiieieie ettt sttt eseesne e 153
Figure 6-229t—Example of mRB assignment for dedicated subchannels when Nsubframe per
frame = 3, Nded-subchannel,1 = 4, and Nded-subchannel,2 = 5............cccooeviiiiiiiiiiieieeeee e 155
Figure 6-229u—Synchronization channel for direct communication ...........c.ccocevererenienienienenenineneneeen 156
Figure 6-229v—Pilot structure for OFDM symbols transmitting SYNC-CH IE...........c.cccoovvveriinreinnnne. 159
Figure 6-229w—Physical processing block diagram for the SYNC-CH IE .......ccccocooiiiiiiininiiinies 159
Figure 6-229x—Pilot structure for OFDM symbols transmitting Ded-CH packet .............ccoeeverrevenirennnn. 160
Figure 6-229y—Logical channel structure for the Ded-CH preamble...........ccocevereneneiennnninincncneeen 161
Figure 6-229z—Physical processing block diagram for the Ded-CH packet transmission..............cc.c....... 162
Figure 6-229aa—Supplementary channel StruCture .............cocoveiieiiiieniiet e 163
Figure 6-229ab—Ranging channel StIUCTUIE ..........couiiiiitiiiiiieiet ettt 164
Figure 6-229ac—CQI channel SIUCTUIE............oouiiiiriiiieie ettt ettt 164
Figure 6-229ad—Mapping of information in the CQI channel.............ccccoociiiiniiiiniiinieecee 165
Figure 6-229ae—Example of synchronization slots with Wsync window (W =6).........ccccceceerenienenenne. 168
Figure 6-229af—FTN operation to support an out-of-coverage HR-MS..........coooiiiiiiiniiiiiee 174
Figure 6-229ag—HARQ procedure for HR-MS FTN for Use Case 1, uplink transmission....................... 176
Figure 6-229ah—HARQ procedure for HR-MS FTN for Use Case 2, downlink transmission.................. 178
Figure 6-229ai—HARQ procedure for HR-MS FTN for Use Case 2, uplink transmission ....................... 180
Figure 6-229aj—Transitions between different (FTN) operating modes..........c.cceeevereenierieneeienenceneene 180
Figure 6-229ak—Example of an FBIS Connection of a degraded HR-BS .........cccoiiiiiiiiiiiiiicee 202
Figure 6-229al—Procedure of multicast communication establishment.............ccoceoirieniiiiiiininienee 207
Figure 6-229am—Flow diagram of BS-coordinated key management procedure for secure direct
Loa) 101001001 Vo715 o) | SO SRSPRRSP 213
Figure 6-229an—Flow diagram of secure direct communication using a preestablished shared key......... 216
Figure 6-229a0—Flow chart of secure direct communication using a preestablished shared key.............. 217
Figure 6-229ap—Flow diagram of secure direct communication using the public key infrastructure ....... 220
Figure 6-229aq—Flow chart of secure direct communication using the public key infrastructure ............ 221
Figure 6-229ar—MCMAC key and MTEK derivation from MAK ........c.ccocoiirininenineeeeccese e 227
Documents
Xiv Document Sharing Hub

ht © 2013 IEEE. All ri%hts reserve

Copyri d.
Authorized licensed use limited to: Tsinghua Univer&{/. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

Figure 6-229as—Flow diagram for new multicast MembET ...........ccceerieieriiiereeiereee e 231

Figure 6-229at—Flow diagram for leaving proCedure .............cceveeriiriereeiere e 232
Documents
XV Document Sharing Hub

i ) - . _Cog right@ 2013 IEEE, All ri%hts reserved. m
Authorized licensed use limited to: Tsinghua Univer: |X/. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

Tables

Table 6-5—Type field encodings for MAC signaling header types.........coecverereiererieneeierieeiee e 5
Table 6-6—BR with STID header fOrmat ............ccccoevieiiiiiiiiirreeeeeee ettt 6
Table 6-10—AMS Battery Level Report header format ............coocoevieeieniiieneiieeceeceeeee e 6
Table 6-15d—Switched access control header format ...........ccooevieiiiriiiniiinie e 7
Table 6-15¢e—Ranging notification header fOrmat...........ccoccooieiieririierieieeeee e 9
Table 6-28—MAC CONLIOL MESSAZES.....evveviereeierierrerieetesteetesteestesseestessesseessesseessessesssessesssesseessessesssesseessesses 9
Table 6-29—AAI-RNG-REQ message field desCription ..........cccecvevverierierienienienieeienie et see e sreenve s 14
Table 6-30—AAI-RNG-RSP message field deSCription ........ccccveverieerierieieniieie et seeas 18
Table 6-33—AAI-SBC-REQ message field deSCription ........cccveveriieiierieeienieeiesieeiesie et eee e eneesneas 22
Table 6-34—AAI-SBC-RSP message field desCription.........ccocvvierereienieiienieciesieeiee et 24
Table 6-39—AAI-HO-REQ message field deSCription..........ccevveierierieniesieieeienieeiesie et eee e eeesreeneesaens 25
Table 6-40—AAI-HO-CMD message field deSCription.........cecveverueeeieriieienieeiesieeiesieeee e eee e eseesreeseenneas 26
Table 6-41—AAI-NBR-ADV message field deSCription...........ccvecverieieriiecieniesieieseeee e eveseeeee e seeeve e 29
Table 6-59—AAI-SCD message field deSCriPtion ..........ccevieierierieriieieriee ettt sre e eaeas 31
Table 6-71—AAI-PKM-REQ message field desCription ...........cecvecieriieienieiieniesiieieeeeieeieeee e eeeseeesnennens 34
Table 6-72—AAI-PKM-RSP message field desCription...........ccoeververieniieieniesienieeieie et sie e sre e 36
Table 6-73—PKMV3 MESSAZE LYPES ..euverrrererrieierireriertieiesteetesseesesseesesseassessesssessesssessesssessesssessesssessesssensens 38
Table 6-81a—PKMv3 HR MulticastKey-Request message attribute .........ccoceeeveveecieniecienieiene e 39
Table 6-81b—PKMv3 HR MulticastKey-Response message attribute ..........oecvevvvecveniieienierieneeieseeeennn 39
Table 6-85—AAI-DSA-REQ message field desCription...........ccceecverieieniieiienieiieieseeeesieeveseeeee e seeeeeseees 41
Table 6-86—AAI-DSA-RSP message field deSCription ...........cccccververierienieniieienie et sae e sre e 44
Table 6-87—AAI-DSA-ACK message field desSCription ..........ccceeveeieriieienienieieiieee et eeas 47
Table 6-88—AAI-DSC-REQ message field desCription..........ccceevevverierieriesieeienieeieieeeesteeeeseesnesresenennens 48
Table 6-89—AAI-DSC-RSP message field desCription..........cocvecveriieieniieiienieieeieseeeesie et eee e seeeve e 50
Table 6-90—AAI-DSC-ACK message field deSCription ..........cceecveeieiirienienieieseeee e 51
Table 6-91—AAI-DSD-REQ message field deSCription...........cocveverieriiiieienieieeieie st eeesae e sve v 51
Table 6-92—AAI-DSD-RSP message field deSCription ...........ccoovevverierieriieienieie et eeesae e sreseaenens 52
Table 6-102—AAI-ARS-CONFIG-CMD message field description ...........cceecvevveeienenieniesienieseesieeeeenens 52
Table 6-108c—AAI-MM-ADYV message field deSCription.........cceecveririeriieierieiesieeiene et eee e eaeseeeenens 57
Table 6-108d—AAI-MM-RS-REQ message field desCription ...........cceevveeeeierienieeienieeienieeeeseesvesreseeenens 60
Table 6-108e—AAI-MM-RS-RSP message field desSCription ...........ccceevveveeiieienieniienieeierie e see e 61
Table 6-108f—AAI-MM-RL-REQ message field description............cccccvervieierieieniieienieeieseeeeseevesveenens 63
Table 6-108g—AAI-MM-RL-RSP message field description............cccevereveriienieniieiienieieeeeeeee e 64
Table 6-108h—AAI-MM-BS-REQ message field desCription ............ccecveeeerieerenieiienieieeieeee e seeesee e 64
Table 6-108i—AAI-MM-BS-RSP message field description............cccevivierieecienieecieneeieeeevesve e seeesee e 67
Table 6-108j—AAI-MM-BS-CMD message field description ............ccocvecveriieieneeiienieieeeeeeseeeeseeeee s 67
Table 6-108k—AAI-MM-RS-SYN-REQ message field description..........ccocveeveveecieniieienienieseeee e 68
Table 6-1081—AAI-MM-RS-SYN-RSP message field description............ccecveverieecieeieienieieseeeeseeve e 68
Table 6-108m—AAI-HR-RNG-CMD message field description ............cceeveveerieieenieeienieeeereeeesreeveesveenens 69
Table 6-108n—AAI-HR-RNG-REP message field description...........ccocevveriiecienieecienieieereeee e sveeve e 72
Table 6-1080—AAI-HR-PCC message field desCription ............ccevvieieriiiieniieienieeieeie et eee e evesveesve e 73
Table 6-108p—AAI-DC-LC-REQ message field deSCription............cccvevvivieriieieniieienieeiesreeeese e sveesve e 74
Table 6-108q—AAI-DC-LC-RSP message field desCription .............cccevviiieriiecieniieienieeiesieeeesre e sveesee e 74
Table 6-108r—AAI-DC-LD-REQ message field desCription............cceuevviiieriieieniieieneeiesieeeesve e 75
Table 6-108s—AAI-DC-LD-RSP message field deScription...........c.cocvevvieierieeienieeienieeienie e evesveeeve e 75
Table 6-108t—AAI-DC-LR-REQ message field desCription ............ccceevveieeriieeeriieienieeienie e eeesveeenesnens 75
Table 6-108u—AAI-DC-LR-RSP message field description ............coceevvevieriieieniieienieeiesie e seeeeeesnens 75
Table 6-108v—AAI-DC-LEST-REQ message field description ...........ccceeeveriieeienieecienieieeeeeeeeesveseeeve e 76
Table 6-108w—AAI-DC-LEST-RSP message field description ...........ccceeevevveeeieieecienieieeeeeeeeeesve e 77
Table 6-108x—AAI-DC-LEST-CMD message field description ...........cceeveeierieeienieeienieeienieeeeereeeeseeennes 78
Table 6-108y—AAI-DC-MES-REP message field description ...........cccocveevevieriiiiecienieieeieve e eveeve e 79
Table 6-108z—AAI-DC-MES-CMD message field description.............cceeeuervieeieneecienieieeieeeeeesveseeeee e 80
Documents
Xvi Document Sharing Hub

ht © 2013 IEEE. All ri%hts reserve

Copyri d.
Authorized licensed use limited to: Tsinghua Univerggl. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

Table 6-108aa—AAI-DC-RCHG-REQ message field description ...........cccceveeverieienienenieceeee e 82

Table 6-108ab—DC-RCHG-RSP message field deSCription ............cceeeveeeeriieiienieieseeieeeee e 83
Table 6-108ac—AAI-DC-RCHG-CMD message field description ............ceceeeererieeneeoienieeese e 84
Table 6-108ad—AAI-DC-TKN-REQ message field description..........ccccevveririerieiienieieeeeee e 86
Table 6-108ae—AAI-DC-TKN-RSP message field description...........cooeeeerieeiereeiene e 87
Table 6-108af—AAI-DC-TKN-HO message field description............ccevevuerieienieiieneeieseeeseeee e 87
Table 6-108ag—AAI-DC-TKN-REQ message field description...........ccceeeeierierieiieneeieeeeee e 87
Table 6-108ah—AAI-DC-LREL-CMD message field description...........ccovevueeiereeiieneeieeieeeseesee e 88
Table 6-108ai—AAI-DC-DSA-CMD message field desCription...........coeveereeierieiienieieeee e 88
Table 6-108aj—AAI-DC-DSC-CMD message field description............cccoeeueveerierieieenienieieie e 90
Table 6-108ak—AAI-DC-DSD-CMD message field description...........coccevereruinrenenenenieneeeieeeeeeeennene 91
Table 6-108al—AAI-DC-RTS message field desCription.........ccceceeereririinenenienienienieeeeeieeeieeesie e 91
Table 6-108am—AAI-DC-CTS message field description............ceceeeririnerenenienienieneeneeeeeeene e 93
Table 6-108an—AAI-DC-CFG-CMD message field description ...........cocceveverinrerienenicnieneeeeneeeeceennene 94
Table 6-108a0—AAI-DC-RELAY-ADV message field desCription...........cceevververienieneeeneneneneneniennennenne 94
Table 6-108ap—AAI-DC-RELAY-REQ message field description...........occeuerververienieeeinincneneneneneennenne 95
Table 6-108aq—AAI-DC-RELAY-RSP message field description ............ccccvevievieneeeinineneneneneneenenne 96
Table 6-108ar—AAI-DC-FWD-ADV message field description ...........cocceceverinenenenenieneneeieeececnennene 98
Table 6-108as—AAI-DC-FWD-JOIN message field description...........ceccevererinenenenienienieeeeeeeeeeeennene 99
Table 6-108at—AAI-FN-CONFIG-CMD message field description ...........ccceeeveveeienieiienieneseene e 99
Table 6-108au—AAI-FN-RNG-ACK message field description............ccooverereereneeienieeseeeseeeeeee e 103
Table 6-108av—AAI-FN-RNG-FLU message field description ............ccooveoereenieneniienieeseeeeeeeee e 104
Table 6-108aw—AAI-MSPG-GRP message field description ..........ccceecereriereerieneeiereeeseeeee e 105
Table 6-108ax—AAI-MSPG-PG message field deScription...........cceeeeeerieiereniesieeeieee e 105
Table 6-108ay—AAI-SA-BPAG-ADV message field description ..........cocceeeeverierenienieiesieeieee e 106
Table 6-108az—AAI-SA-BPAG-ACK message field description...........ceecuerierierieiieneenereeieseee e 106
Table 6-108ba—AAI-AP-NBR-REQ message field description ............ccoceeeererieneniesieeeeee e 106
Table 6-108bb—AAI-AP-NBR-REP message field description.............ceveriererieniesienieieeeceeeeeeee e 107
Table 6-108bc—AAI-HR-MG-IND message field description ...........c.cceeveverenieieieeeenrncncncneneneenes 108
Table 6-108bd—AAI-HR-MT-IND message field description...........cceeoveruerierienienesieiieeeeeceee e 109
Table 6-108be—AAI-HR-DSC-CMD message field description ...........c.eeeverenierienienieienenencneneneneennen 110
Table 6-108bf—AAI-HR-DSD-CMD message field description ...........c.ceevervenieienieneenenceinenenicneennes 110
Table 6-109—SA mapping with protection IeVel..........cccoiriririninirenieiieicenees e 111
Table 6-120—TrigZEr AESCIIPLION ....eeueereieieieieieeiiete ettt ettt et et e e et estesaeesseenee e eneesseeseenseensenseeneenseens 112
Table 6-121—Description of the trigger type/function/action ..............ceceeeereeeierieeieneeiere e 113
Table 6-193—Assignment A-MAP TE EYPES.....coueririirieieieieiiteeeiteieetrteete sttt ettt ere e s seeenes 117
Table 6-194—Description 0f CRC MasK.........c..ooiiiiiiiiiieieeeee e 117
Table 6-196—Description of the masking code for type indicator 010 ...........cccoeoeevirieiiniirieeeeeee 117
Table 6-212a—Extended Assignment A-MAP TE tYPE ..cccveiieieiieiinieiee e 118
Table 6-330a—Direct communication assignment A-MAP IE formata ............cocooereiinieniniinieee 137
Table 6-330b—Number of dedicated subchannels according to Nsubframe per frame (CDMZ) ............ 153
Table 6-330c—Number of dedicated subchannels according to Nsubframe per frame

(CDMZ-E and CSDIMZ) ...ttt ettt ettt etttk et ettt se et st ebesaebenaenesaenens 154
Table 6-330d—Synchronization channel TE..............occooiiiiiiiiiei e 158
Table 6-330e—Sequences for CQI Channel .........c..coccieieiiiiiiiniiineeeeeee e 165
Table 6-330f—Sequences and mapping of feedback channel...........ccccoccoevinencniiiiinniinccee 166
Table 6-330Z—The PLIE ......c.coiiiiiieet ettt sttt 181
Table 6-330h—I-NCI IE fOIMAt ........ccoeuirieririitiieinieiirete ettt st 184
Table 6-3301—S-NCI ITE fOIMAL ......ccccoirtiriiriiiiiiieieteereeeet sttt ettt s e 185
Table 6-330j—P-NCI IE fOIMAL ......c.ccoruirieririitiietenietieteret ettt ettt et 187
Table 6-330k—FTN Assignment A-MAP TE fOrmata ..........cccocoeeuieiirieiieiee e 190
Table 6-3301—F-MAP IE fOrmMata ........cccoeveruiriiriiniiniiieieictetetrc ettt sttt s e 191
Table 6-330m—DL RS-RS Assignment A-MAP IE formata ..........ccooceeeeerieienieneneeeseeeeeeeeeecee e 196
Table 6-330n—UL RS-RS Assignment A-MAP IE formata ...........ccoecveeieririeninieieeeeeeeeeeeee e 197

Documents
Xxvii Document Sharing Hub

ht © 2013 IEEE. All ri%hts reserve

Copyri d.
Authorized licensed use limited to: Tsinghua Univer&{/. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

Table 6-3300—HR-Multicast DL Assignment A-MAP TEa ........ccoooiiiiiiiiiiiieeeeeeee e 209
Table 6-330p—BS-coordinated key management procedure for secure direct communication

TNIESSALZE LYPC +nveeuterutieniieete ettt et et e et e st e e eat e e bt e e abe e bt e sat e eabeesut e eabeeebteeabeesh e e eabeeabaesabeebeesht e e bt e nbteeateenbtesabeenne 214
Table 6-330g—Key-Transfer-MSG#1 message attribULe. ........ccvevveeierieieriee e 214
Table 6-330r—Key-Transfer-MSG#2 message attribULe .........cccovvieieriiierieeeeeieeee e 214
Table 6-330s—Secure direct communication using a preestablished shared key message types............... 218
Table 6-330t—Peer KeyAgreement MSG_#1 message attribute..........ccoovviererieniinienieeseeeeeee e 218
Table 6-330u—Peer_KeyAgreement MSG_#2 message attribute ...........cceveerierierenienieeieseeeieee e 218
Table 6-330v—Peer_KeyAgreement MSG_#3 message attribute...........ccceveererierienieniieieneeeeee e 218
Table 6-330w—Secure direct communication using public key infrastructure message types ................. 222
Table 6-330x—Peer KeyAgreement MSG #1 message attribute .........ccevvevevvenieieiinenicniincncnineneneenee 222
Table 6-330y—Peer KeyAgreement MSG #2 message attribute.........coeeveveeeieieiincncnincncncseneneenes 222
Table 6-330z—Peer KeyAgreement MSG_ #3 message attribute .........co.evveveieeeieinenenencneniceenee e 223
Table 6-33028——DMEK CONEEXL ......ccueriiiiirirtirierte ettt ettt ettt ettt et ettt sbe sttt saesee e s eneeneeneas 223
Table 6-330aD—DAK COMEXE......eeiririirtirietertetetetet ettt ettt ettt ettt et estebe e sbe st st s b st e enneneeneeneas 224
Table 6-330aC—DTEK CONEXE..c..cuerieiiirirtintintirtinteteteteiteitet ettt ettt sttt ettt sbe sttt saesee e s eneeneenens 224
Table 6-330ad—DSA CONEXL ...covertiririirtitetetetetet ettt ettt et ettt ettt sbe bt s b se e e et eneeneas 225
Table 6-33026——IMMAK CONEEXL ..c..eoveuiiiiirirtiiterte sttt ettt ettt ettt ettt ettt sbe sttt b e e s eeeneenea 228
Table 6-330af—MTEK CONTEXL.....c.cririirtiriiieieieieteitetente sttt ettt ettt ettt sbe st be bt en et eneenea 228
Table 6-330aZ M SA COMEXL...c.eeieiriiriirirtirtietertent ettt ettt ettt st sttt see bttt eateaeene bt ebesaeseenen 229
Documents
Xxviii Document Sharing Hub

ht © 2013 IEEE. All ri%hts reserve

Copyri d.
Authorized licensed use limited to: Tsinghua Univerggl. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

IEEE Standard for
WirelessMAN-Advanced Air Interface for
Broadband Wireless Access Systems

Amendment 2: Higher Reliability Networks

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or
environmental protection, or ensure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, and interference protection practices and all
applicable laws and regulations.

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 therein into
the existing base standard and its amendments to form the comprehensive standard.

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, and replace.
Change is used to make corrections in existing text or tables. The editing instruction specifies the location of the change
and describes what is being changed by using strikethreugh (to remove old material) and underscore (to add new
material). Delete removes existing material. Insert adds new material without disturbing the existing material. Deletions
and insertions may require renumbering. If so, renumbering instructions are given in the editing instruction. Replace is
used to make changes in figures or equations by removing the existing figure or equation and replacing it with a new
one. Editing instructions, change markings, and this NOTE will not be carried over into future editions because the
changes will be incorporated into the base standard.!

INotes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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IEEE Std 802.16.1a-2013
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1. Overview

Insert new subclause 1.6 after 1.5 from IEEE Std 801.16.1b as indicated:

1.6 Support for high-reliability networks

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

To support high reliability in the WirelessMAN-Advanced Air Interface, the multi-mode operation of a base
station (BS) as a relay and a mobile station (MS) as a relay, direct communication between MSs, forwarding
of MS traffic to the network and another MS by another 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 mission-critical applications, including public safety,
avionics, airport surface, and Smart Grid.
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3. Definitions
Insert the following definitions in alphabetical order:

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

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

high-reliability mobile station (HR-MS): A subscriber station that is a subset of advanced mobile station
(AMS) features and functions and additionally implements the WirelessMAN-High Reliability Air
Interface.

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

high-reliability station (HR-station): A high-reliability mobile station (HR-MS), high-reliability base
station (HR-BS), or high-reliability relay station (HR-RS).

infrastructure station: A high-reliability base station (HR-BS) or high-reliability relay station (HR-RS).
mobile base station: A base station (BS) that is capable of maintaining service while moving.

radio path redundancy: The ability to provide alternative paths between highreliability stations (HR-
stations).

self-coexistence: Coexistence of multiple cells in a high-reliability (HR) network.

self-coexistence mode: An operation mode of a high-reliability (HR) network, in which multiple HR cells
share the same frequency channel in time.
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4. Abbreviations and acronyms

Insert the following abbreviations and acronyms in alphabetical order:
FBIS  forwarding between infrastructure stations

HR high reliability

PPDR  public protection and disaster relief

SPOF  single point of failure
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6. WirelessMAN-Advanced Air Interface

6.1 Introduction

6.2 Medium access control
6.2.1 Addressing
6.2.2 MAC PDU formats

Change Table 6-5 in 6.2.2.1.3 as indicated:

Table 6-5—Type field encodings for MAC signaling header types

T{SP_ Eit;l:)ld MAC signaling header type
00000 BR with STID
00001 BR without STID
00010 Service-specific scheduling
control header

00011 Sleep control
00100 AMS battery level report
00101 Uplink power status report
00110 Correlation matrix feedback
00111 MIMO feedback
01000 Grant Management
0100011 Reserved
01100 Switched access control
01101 Ranging notification
01110-11111 Reserved

6.2.2.1.3.1 Bandwidth request (BR) with STID header

Change the text inthe first paragraph as indicated:

When an AMS requests bandwidth through a UL resource allocated by the CDMA Allocation A-MAP IE, it
shall transmit BR with STID signalling header on the allocated UL resource. The BR format with STID

header is defined in Table 6-6. This BR is also used for requesting bandwidth for transmission over a direct
communication link. This is done by setting the field “DC Indicator” to Obl.
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Change Table 6-6 as indicated:

Table 6-6—BR with STID header format

Size
Syntax (bits) Notes
BR with STID(){
FID 4 Flow Identifier. Set to 0010.
When DC Indicator is set to Ob1, the value of this
FID shall be replaced with FID for DC link in HR-
Network, which is described in 6.2.3.47.
STID 12 STID of the AMS that requests UL bandwidth.
A TWDC address shall be used when this BR is for
a flow over a DC link in HR-Network.
DC Indicator 1 Shall be set to Ob0 for normal uplink flow and to
0bl for flow over a DC link in HR-Network.
Reserved 1 Reserved—This-fieldshall befilled-by0-
}

6.2.2.1.3.5 AMS Battery Level Report header

Change Table 6-10 as indicated:

Table 6-10—AMS Battery Level Report header format

Size
Syntax (bits) Notes
AMS Battery Level Report header (){ — —
FID 4 Flow Identifier. This field indicates MAC
signaling header. Set to 0010.
Type 5 MAC signaling header type = 0b00100.
Length 3 Indicates the length of the signaling header in
bytes.
AMS Battery Status 1 0b0: The AMS is plugged into a power source
Obl: The AMS is not plugged into a power source
Battery Level Indication 1 0b0: Detailed battery level report is not included
Ob1: Detailed battery level report is included
If (Battery Level Indication == 1) {
AMS Battery Level 3 0b000: Battery level is >75% and <100%
0b001: Battery level is >50% and <75%
0b010: Battery level is >25% and <50%
0b011: Battery level is >5% and <25%
0b100: Battery level is below 5%
0b101-0b111: Reserved
Reserved 7 Shatt-be-filled-by-0
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Table 6-10—AMS Battery Level Report header format (continued)

Size
Syntax (bits) Notes
Max Capacity of AMS Battery 4 0b0000: No support
0b0001~0b1111: The value shall be increased by
0.2 from 1.0 in units of Ah. Values outside this
range shall be assigned the closest extreme.
Value: 1.0~4.0
Max. Capacity of AMS Battery: Value + 0.2
Reserved 3 Shall be filled by 0
}
else {
Reserved 2 Shall be filled by 0
}
}
Insert new subclause 6.2.2.1.3.13 after 6.2.2.1.3.12 from IEEE Std 801.16.1b as indicated:

6.2.2.1.3.13 Switched access control

The switched access control signaling header shall be used to convey control signaling related to the
switched access in FBIS by FBIS HR-MS or any of two serving HR-BSs (Table 6-15d).

Table 6-15d—Switched access control header format

Size
Syntax (bits) Notes

Switched Access Control () {

FID 4 Flow Identifier. This field indicates MAC
signaling header. Set to 0010.

Type 5 MAC signaling header type = 01100.

Length 3 Indicates the length of the signaling header in
bytes.

SAC sub-type 3 0b000 = Access Request
0b001 = Access Response
0b010 = Switched Access Termination Request
0b011 = Switched Access Termination Response
0b101~0b111 = Reserved

If (SAC subtype == 0b000) {

Requested Switched Access Window Size | 7 Duration (in units of frames) of the requested
Switched Access Window.

Bandwidth Request Indication 1 Indicates whether the HR-MS requests bandwidth.
0: The HR-MS does not request bandwidth.
1: The HR-MS requests bandwidth.

If (Bandwidth Request Indication == 1) {
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Table 6-15d—Switched access control header format (continued)

Size
Syntax (bits) Notes
BR Size 19 Aggregate bandwidth request size in bytes.
BR FID 4 The FID for which UL bandwidth is requested.
STID 12 STID of FBIS HR-MS that is requesting UL
bandwidth.
}
} else if (SAC subtype == 0b001) {
Status 1 0b0 : Switched access granted, allocates Switched
Access Window
Ob1 : Switched access not granted, Switched
Access Window not allocated
If (Status == 0) {
Switched Access Window 7 7 LSBs of frame sequence that indicates the last
frame of the allocated Switched Access Window.
} else if (SAC subtype == 0b010) {
Termination reason 2 0b00 : Backbone recovery
0bO01 : No connection for FBIS
0b10 : Link failures
Ob11 : Reserved
} else if(SAC subtype == 0b011) {
Status 1 0b0 : Termination request granted
Ob1 : Termination request not granted
}
Padding variable For byte alignment.
}

Documents

8 Document Sharing Hub

i ) - . _Cog right © 2013 IEEE, All ri%hts reserved. m
Authorized licensed use limited to: Tsinghua Univer: |X/. ownloaded on February 26,2026 at 02:06:22 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1a-2013


http://www.avadocuments.com/doc/ieee-802-16-1a-2013
http://www.avadocuments.com/doc/ieee-802-16-1a-2013

IEEE Std 802.16.1a-2013
IEEE Standard for WirelessMAN-Advanced Air Interface for Broadband Wireless Access Systems—Amendment 2

Insert new subclause 6.2.2.1.3.14 as indicated:

6.2.2.1.3.14 Ranging notification header

The Ranging notification header should be used when an HR-MS notifies one or more HR-MSs of the Ded-
CH preamble’s transmission at the DC frame, which is identified by the DC frame offset field. The format of

Ranging notification header is defined in Table 6-15e.

Table 6-15e—Ranging notification header format

Size
Syntax (bits) Notes

Ranging Notification header () {

FID 4 Flow Identifier. This field indicates MAC
signaling header. Set to 0010.

Type 5 MAC signaling header type = 01101.

Length 3 Indicates the length of the signaling header in
bytes. Set to 2.

DC frame offset 4 Indicate the location of DC frame where the
Ded-CH preamble is transmitted.

}

6.2.3 MAC Control messages

Change Table 6-28 as indicated:

Table 6-28—MAC Control messages
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No. Functional Message names Mes§ age Security Connection
Areas description
24 Security AAI-PKM-RSP Privacy Key Before AK is Unicast or
Management derived at Multicast
Response network entry:
NULL at
network entry
and EAP-transfer
message is
enclosed:
encryption/ICV
after AK is
derived after AK
is derived at
network entry
and the other
message is
enclosed: CMAC
73 Multimode AAI-MM-ADV Multimode N/A Broadcast
advertisement
74 Multimode AAI-MM-RS- MultimodeRelay | Encrypted/ICV Unicast
REQ request
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Table 6-28—MAC Control messages (continued)

No. Functional Message names Mes§ age Security Connection
Areas description
75 Multimode AAI-MM-RS- MultimodeRelay | Encrypted/ICV Unicast
RSP response
76 Multimode AAI-MM-RL- Multimode Encrypted/ICV Unicast
REQ release request
77 Multimode AAI-MM-RL- Multimode Encrypted/ICV Unicast
RSP release response
78 Multimode AAI-MM-BS- Multimode Base Encrypted/ICV Unicast
REQ station request
79 Multimode AAI-MM-BS- Multimode Base Encrypted/ICV Unicast
RSP station response
80 Multimode AAI-MM-BS- Multimode Base Encrypted/ICV Unicast
CMD station command
81 Multimode AAI-MM-RS- MultimodeRelay | Encrypted/ICV Unicast
SYN-RE Synchronization
request
82 Multimode AAI-MM-RS- MultimodeRelay | Encrypted/ICV Unicast
SYN-RSP Synchronization
response
83 BS-controlled AAI-HR-RNG- HR-MS/HR-MS Encrypted/ICV Unicast or
direct CMD ranging Multicast
communication command
84 BS-controlled AAI-HR-RNG- HR-MS/HR-MS Encrypted/ICV Unicast
direct REP ranging report
communication
85 BS-controlled AAI-HR-PCC Power control Encrypted/ICV Unicast
direct configuration
communication
86 BS-controlled AAI-DC-LC- Link creation Encrypted/ICV Unicast
direct REQ request
communication
87 BS-controlled AAI-DC-LC- Link creation Encrypted/ICV Unicast
direct RSP response
communication
88 BS-controlled AAI-DC-LD- Link deletion Encrypted/ICV Unicast
direct REQ request
communication
89 BS-controlled AAI-DC-LD- Link deletion Encrypted/ICV Unicast
direct RSP response
communication
90 BS-controlled AAI-DC-LR- Link statusreport | Encrypted/ICV Unicast
direct REQ request
communication
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Table 6-28—MAC Control messages (continued)

Documents

No. Functional Message names Mes§ age Security Connection
Areas description

91 BS-controlled AAI-DC-LR- Link statusreport | Encrypted/ICV Unicast
direct RSP response
communication

92 Talk-around AAI-DC-LEST- Link Unicast
direct REQ Establishment
communication Request

93 Talk-around AAI-DC-LEST- Link Unicast
direct RSP Establishment
communication Response

94 Talk-around AAI-DC-LEST- Link Multicast
direct CMD Establishment
communication Command

95 Talk-around AAI-DC-MES- Measurement Unicast
direct REP Report
communication

96 Talk-around AAI-DC-MES- Measurement Unicast or
direct CMD Command Multicast
communication

97 Talk-around AAI-DC-RCHG- | Resource Change Unicast
direct REQ Request
communication

98 Talk-around AAI-DC-RCHG- | Resource Change Unicast
direct RSP Response
communication

99 Talk-around AAI-DC-RCHG- | Resource Change Unicast or
direct CMD Command Multicast
communication

100 Talk-around AAI-DC-TKN- Token Request Unicast
direct REQ
communication

101 Talk-around AAI-DC-TKN- Token Response Unicast
direct RSP
communication

102 Talk-around AAI-DC-TKN- Token Handover Unicast or
direct HO Multicast
communication

103 Talk-around AAI-DC-TKN- Token Multicast
direct ADV Advertisement
communication

104 Talk-around AAI-DC-LREL- Link Release Unicast or
direct CMD Command Multicast
communication

105 Talk-around AAI-DC-DSA- Dynamic Service Unicast or
direct CMD Addition Multicast
communication Command

11
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Table 6-28—MAC Control messages (continued)
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No. Functional Message names Mes§ age Security Connection
Areas description
106 Talk-around AAI-DC-DSC- Dynamic Service Unicast or
direct CMD Change Multicast
communication Command
107 Talk-around AAI-DC-DSD- Dynamic Service Unicast or
direct CMD Delete Command Multicast
communication
108 Talk-around AAI-DC-RTS Request To Send Unicast or
direct Multicast or
communication Broadcast
109 Talk-around AAI-DC-CTS Clear To Send Unicast
direct
communication
110 Talk-around AAI-DC-CFG- Configuration Unicast or
direct CMD Command Multicast
communication
111 Talk-around AAI-DC- Relay Broadcast
direct RELAY-ADV Advertisement
communication
112 Talk-around AAI-DC- Relay Request Unicast
direct RELAY-REQ
communication
113 Talk-around AAI-DC- Relay Response Unicast
direct RELAY-RSP
communication
114 Talk-around AAI-DC-FWD- Forwarding Broadcast
direct ADV advertisement
communication
115 Talk-around AAI-DC-FWD- Forwarding Join Unicast
direct JOIN
communication
116 BS-controlled AAI-FN- Forwarding Unicast or
HR-MS CONFIG-CMD Configure Multicast
forwarding to Command
network
117 BS-controlled AAI-FN-RNG- Acknowledging Broadcast
HR-MS ACK successful (toward new
forwarding to receiving of HR-MS that is
network ranging preamble carrying out
by forwarding network entry
HR-MS through the
forwarding
HR-MS)
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Table 6-28—MAC Control messages (continued)

No. Functional Message names Mes§ age Security Connection
Areas description
118 BS-controlled AAI-FN-RNG- HR-BS/RS Encrypted/ICV Unicast or
HR-MS FLU selects one or Multicast
forwarding to group of HR-MS
network to follow-up with
the ranging
process of new
HR-MS
119 BS-controlled AAI-MSPG- HR-MS paging Unicast
HR-MS GRP group list (add/
forwarding to delete)
network
120 BS-controlled AAI-MSPG-PG HR-MS paging Unicast or
HR-MS group Multicast
forwarding to configuration
network
121 Standalone AAI-SA-BPAG- Blind Page Broadcast
ADV Advertisement
122 Standalone AAI-SA-BPAG- Blind Page Unicast
ACK Acknowledgmen
t
123 Path AAI-AP-NBR- Alternative path Encrypted/ICV Unicast
management REQ neighbor request
124 Path AAI-AP-NBR- Alternative path Encrypted/ICV Unicast
management REP neighbor report
125 Multicast AAI-HR-MG- Multicast Group Broadcast
IND Indication
Message
126 Multicast AAI-HR-MT- Multicast Traffic Broadcast or
IND Indication Multicast
Message
127 Multicast AAI-HR-DSC- Multicast-based Encrypted/ICV Multicast
CMD Service Flow by Multicast Key
Change
128 Multicast AAI-HR-DSD- Multicast-based Encrypted/ICV Multicast
CMD Service Flow by Multicast Key
Delete
129-255 Reserved
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Field

Size
(bits)

Value/Description

Condition

Ranging Purpose Indication

0b0000 = Initial network entry
0b0001 = HO reentry

0b0010 = Network reentry from idle
mode

0b0011 = Idle mode location update
0b0100 = DCR mode extension
0b0101 = Emergency call setup (e.g.,
E911)

0b0110 = Location update for
updating service flow management
encodings of E-MBS flows

0b0111 = Location update for
transition to DCR mode from idle
mode 0b1000 = Reentry from DCR
mode, coverage loss or detection of
different ABS restart count.

0b1001 = Network reentry from a
Legacy BS

0b1010 = Zone switch to MZONE
from LZONE

0b1011 = Location update due to
power down.

0b1100 = Interference mitigation
request to a CSG Femto ABS when
experiencing interference from the
CSG Femto ABS

0b1101 = NS/EP call setup

0b1110 = Network Reentry from idle
mode of AMS which has entered Idle
Mode in R1 BS

0b1111 = Reserved Ranging Purpose
Indicator Extension

If (Ranging Purpose Indication
== 0b0000) {

// Initial network entry

Serving BSID

The BSID of the HR-MS’s previous

Shall be present if the

Serving HR-BS before incurring a

initial network entry

coverage loss

is after coverage loss
in HR-Networks

}else if (Ranging Purpose
Indication == 0b1101) {

//NS/EP call setup

telse if (Ranging Purpose
Indication == 0b1110) {

// Network Reentry from idle mode of

AMS, which has entered idle mode in

R1 BS
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Table 6-29—AAI-RNG-REQ message field description (continued)

. Size .. o
Field (bits) Value/Description Condition
telse if (Ranging Purpose // Ranging purpose for HR-Network
Indication == 0b1111) {
Ranging Purpose Indicator 3 0b000 = Reserved

Extension 0b001 = Ranging request for HR
multicast service

0b010 = Network reentry for FBIS
operation

0b011 = Network reentry from idle
mode for extension of TDC
0b100-0b111 = Reserved

If( Ranging Purpose Indicator // Ranging request for HR multicast
Extension == 0b001) { service

IS8}

action code bit0: multicast service flow update

bitl: location update due to HR

multicast zone change
bit2: multicast security key update

if (action code bit0 is set) {

If (STID is not pre-assigned) {

Serving BSID 48 The BSID of the AMS’s previous
S-ABS before incurring a coverage
loss, or the BSID of the S-ABS to
which the AMS is currently connected
(has completed the registration cycle
and is in Connected State)

Previous STID 12 The STID which the AMS uses in the
previous S-ABS
! else
STID 12 The Station ID pre-assigned by the
T-ABS
+
If (CMAC indicator == 0b1){
AK COUNT 16 The AMS’s current value of the Shall be presented if
AK COUNT, which is used to update | the AMS has a
the security keys in the T-ABS. CMAC Tuple
necessary to expedite
security
authentication
1
+

if (action code bitl is set) {

if (S-SFH Network
Configuration bit == 0b1){
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Table 6-29—AAI-RNG-REQ message field description (continued)

. Size .. o
Field (bits) Value/Description Condition

AMS MAC Address 48 AMS’s real MAC address

! else

Deregistration Identifier (DID) 18 The ID that the AMS is assigned for
idle mode and currently maintains

3

Paging Controller ID 48 The Paging Controller ID that the
AMS currently maintains in idle mode

PGID 16 The identification of the paging group
to which the AMS previously
belonged

Paging Cycle 4 PAGING_CYCLE applied to the
AMS

Paging Offset 12 PAGING_OFFSET applied to the
AMS

If (CMAC indicator == 0b1){

AK COUNT 16 The AMS’s current value of the Shall be presented if
AK_COUNT, which is used to update | the AMS has a
the security keys in the T-ABS CMAC Tuple

necessary to expedite
security
authentication

3

3

} else if (Ranging Purpose // Network reentry for FBIS operation

Indicator Extension == 0b010) {

If (STID is not preassigned) {

Serving BSID 48 The BSID of the AMS’s previous
S-ABS before incurring a coverage
loss, or the BSID of the S-ABS to
which the AMS is currently connected
(has completed the registration cycle
and is in Connected State)

Previous STID 12 The STID that the AMS uses in the
previous S-ABS

! else

STID 12 The Station ID preassigned by the
T-ABS

3

If (CMAC indicator == 0b1){
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Table 6-29—AAI-RNG-REQ message field description (continued)

. Size .. o
Field (bits) Value/Description Condition
AK COUNT 16 The AMS’s current value of the Shall be presented if
AK COUNT, which is used to update | the AMS has a
the security keys in the T-ABS CMAC Tuple
necessary to expedite
security
authentication
+
Primary Serving ABS flag 1 0b0 : The AMS shall set its primary
serving ABS as S-ABS (Degraded
HR-BS) after network reentry
0bl : The AMS shall set its primary
serving ABS as T-ABS (Target
HR-BS) after network reentry
If (switch access mode is switch
access with fixed Switched
Access Windows) {
Switched Access Window Size 8 The size of fixed Switched Access Shall be present if
Window in unit of frame Switched Access
Mode is fixed Switch
Access Window
telse if (switch access mode is
switch access with variable
Switched Access Windows) {
Maximum Switched Access 8 Maximum size of Switched Access Shall be present if
Window Size Window in unit of frame Switched Access
Mode is variable
Switch Access
Window
3
Switched Access Start Time 8 The 8 least significant bits of the
absolute frame number at the T-ABS
where the AMS starts to perform the
Switched Access operation
} //end of Ranging Purpose
Indicator Extension
} //end of Ranging Purpose
Indication
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6.2.3.2 AAI-RNG-RSP

Change Table 6-30 as indicated:

Table 6-30—AAI-RNG-RSP message field description

Field (f)lii:) Value/Description Condition

Location Update Response 4 0x0 = Success of Location Update Shall be included
0x1 = Failure of Location Update when this message is
0x2 = Reserved sent in response to an
0x3 = Success of location update and | AAI- RNG-REQ
DL traffic pending message used to
0x4 = Allow AMS’s DCR mode perform location
initiation request or DCR mode update or DCR mode
extension request initiation from Idle
0x5 = Reject AMS’s DCR mode Mode or DCR mode
initiation request or DCR mode extension.
extension request
0x6~0xF: Reserved

If (Location Update Response

== 0x0) {

}//end of for (N-E-MBS-Zone-

IDs)

For (i =0; i <M; i++) { Number of Multicast Group ID and Present if it needs to

FID (M) to update in the be updated.
T-ABS[1..16]. Mapping of current
Multicast Group ID and FID and new
Multicast Group ID and FID to be
updated. Based on the value of Num
of Multicast Group ID and FID to be

updated.
Current Multicast Group ID 12
Current FID 4
New Multicast Group ID 12
New FID 4
}
New HR Multicast Group Zone | 12 Indicates an HR Multicast Group Shall be included in
ID Zone ID to update in target HR-BS. HR-Network in

response to the AAI-
RNG-REQ message
where ranging
purpose indication is
set to 0b1110
Extended Ranging
Purpose Indication is
set to 0b0000, and
action code bit0 is set
to 1.
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Table 6-30—AAI-RNG-RSP message field description (continued)

. Size . .l
Field (bits) Value/Description Condition
New HR Multicast Indication 8 Start of HR multicast indication cycle. Shall be present if
cycle The first superframe is the multicast needed to update in
available interval, and subsequent HR-Network
superframes are the multicast
unavailable interval. 8 LSBs of
superframe number
For(n=1:n <HR M; nt++){ Number of HR Multicast Group ID Present if it needs to
and FID (HR_M) to update in the be updated in
T-ABS[1..16]. Mapping of current HR | HR-Network.
Multicast Group ID and FID and new
HR Multicast Group ID and FID to be
updated. Based on the value of
Number of HR Multicast Group ID
and FID to be updated.
Current HR Multicast Group ID | 12
Current FID 4
New HR Multicast Group ID 12
New FID 4
3
for (k=1:k<N; k++){ Number of security key of HR Present if it needs to
multicast (N) to update [1..16 update MTEK in
HR-Network.
HR Multicast Group ID 12 HR Multicast Group ID to update Shall be present if
MTEK or MC Nonce needed to update
MTEK or
MC Nonce in
HR-Network
FID 4 FID to update MTEK Shall be present if
needed to update
MTEK or
MC Nonce in
HR-Network
MC Nonce 128 The key used to derive the MCMAC- Shall be present if
MTEK Prekey needed to update
MTEK or
MC Nonce in
HR-Network
COUNTER_MTEK 16 COUNTER_MTEK used for deriving | Shall be present if
current MTEK needed to update
MTEK or
MC Nonce in
HR-Network
MEKS 2 Encryption key sequence number for Shall be present if
current MTEK needed to update
MTEK or
MC Nonce in
HR-Network
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Table 6-30—AAI-RNG-RSP message field description (continued)

indicates which MAC control
message transactions may be omitted
during an attempted reentry (i.e.,
reentry during HO (including zone
switching), and reentry from idle
mode).

A value of 1 in the bitmap indicates
that the corresponding MAC control
message transaction may be omitted,
while a 0 indicates that the
corresponding MAC control message
transaction shall be completed.

The AMS shall only commence
Connected State with the T-ABS after
completing all the required MAC
control message transactions.

Bit 0: Omit AAI-SBC-REQ and AAI-
SBC-RSP MAC control messages
during reentry processing

Bit 1: Omit PKM Authentication
phase

Bit 2: Omit AAI-REG-REQ and AAI-
REG-RSP message during reentry
processing

Bit 3: Omit higher layer protocol
triggering for IP address refresh
during reentry processing

Bit 4: For the case of reentry during
HO including zone switching, a 1
indicates to the AMS that the T-ABS
has received the full service and
operational states for static and
dynamic context (including ARQ
window parameters and state
machines). For the case of reentry
from Idle mode, a 1 indicates to the
AMS that the T-ABS has received the
static context of the AMS. The static
context includes SFIDs and related
description (QoS descriptors and CS
classifier information) for all service
flows that the AMS has currently
established as well as any SAs with
their related keying information

. Size " .
Field (bits) Value/Description Condition
i
SMS variable | Short Message content up to the size May be included
of 140 bytes. when SMS contents
is sent in idle mode.
}//end of If (Location Update
Response == 0x0 )
Reentry Process Optimization 5 Reentry process optimization bitmap It shall be included

when the AMS is
attempting to
perform network
reentry (i.e., reentry
during HO (including
zone switching), and
reentry from idle
mode), and the
T-ABS wishes to
identify which MAC
control message
transactions may be
omitted.

If (it is under network reentry for
HO){
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Table 6-30—AAI-RNG-RSP message field description (continued)

. Size . .l
Field (bits) Value/Description Condition
For (i =0; i <M; i++) { — Number of Multicast Group ID and Present if it needs to
FID (M) to update in the be updated.
T-ABS[1..16]. Mapping of current
Multicast Group ID and FID and new
Multicast Group ID and FID to be
updated. Based on the value of Num
of Multicast Group ID and FID to be
updated.
Current Multicast Group ID 12
Current FID 4
New Multicast Group ID 12
New FID 4
}
New HR Multicast Group Zone 12 Indicates an HR Multicast Group Shall be included in
ID Zone ID to update in target HR-BS. HR-Network in
response to the AAI-
RNG-REQ message
where ranging
purpose indication is
set to 0b1110
Extended Ranging
Purpose Indication is
set to 0b0000, and
action code bit0 is set
tol.
New HR Multicast Indication 8 Start of HR multicast indication cycle. | Shall be present if
cycle The first superframe is the multicast needed to update in
available interval, and subsequent HR-Network
superframes are the multicast
unavailable interval. 8 LSBs of
superframe number
For(n=1:n <HR M; nt++){ Number of HR Multicast Group ID Present if it needs to
and FID (HR_M) to update in the be updated in
T-ABS[1..16]. Mapping of current HR | HR-Network.
Multicast Group ID and FID and new
HR Multicast Group ID and FID to be
updated. Based on the value of
Number of HR Multicast Group ID
and FID to be updated.
Current HR Multicast Group ID | 12
Current FID 4
New HR Multicast Group ID 12
New FID 4
1
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Table 6-30—AAI-RNG-RSP message field description (continued)

Field

Size
(bits)

Value/Description

Condition

for (k=1; k<N kt++H){

Number of Security key of HR
multicast (N) to update [1..16

Present if it needs to

update MTEK in
HR-Network.

HR Multicast Group ID 12

HR Multicast Group ID to update

Shall be present if

MTEK or MC Nonce

needed to update
MTEK or

MC Nonce in
HR-Network

I+~

FID to update MTEK

Shall be present if

needed to update
MTEK or

MC Nonce in
HR-Network

MC Nonce

The key used to derive the MCMAC-

Shall be present if

MTEK Prekey

needed to update
MTEK or

MC Nonce in
HR-Network

COUNTER_MTEK

COUNTER_MTEK used for deriving

Shall be present if

current MTEK

needed to update
MTEK or

MC_Nonce in
HR-Network

MEKS

NS

Encryption key sequence number for
current MTEK

Shall be present if

needed to update
MTEK or

MC Nonce in
HR-Network

i

}//end of If (it is under network

reentry for HO)

6.2.3.5 AAI-SBC-REQ

Change Table 6-33 as indicated:

Table 6-33—AAI-SBC-REQ message field description

Field

Size
(bits)

Value/Description

Condition

If (ARS is a sender of AAI-

//only available

SBC-REQ) { during ARS network
entry phase.
Relay mode 1 0b0: TTR relay mode
Ob1: STR relay mode
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Table 6-33—AAI-SBC-REQ message field description (continued)

0b01: HR-RS detects LF opportunity

. Size .. o
Field (bits) Value/Description Condition
if (Relay mode == 0b0) {
ARSTTG 6 ARSTTG value (us). It shall be less
than 50 ps.
ARSRTG 6 ARSRTG value (ps). It shall be less
than 50 ps.
}
}
Visited NSP ID 24 NSP ID of the Network Service Present as needed.
Provider the AMS intends to be the
conduit for authentication to the AMS
home network.
Multimode capability supported | 3 If bit0 = 1, TTR relay mode is Present as needed in
supported HR-Network
If bitl = 1, STR relay mode is
supported
If bit2 = 1, The base station function is
supported
FBIS capability supported 1 If Bit 0 = 1, FBIS capability supports Present as needed in
HR-Network
+
If (HR-RS is the sender of AAI-
SBC-REQ) {
Local Forwarding Capability 2 0b00: LF is not supported. Present if needed in

HR Network

and performs LF
0b10: HR-RS does not detect LF

opportunity but can perform LF;
0bl1l: Reserved

}

Talk Around Direct

Communication Forwarding
Capability supported

0x0: The capability as a Forwarding

Present during the

HR-MS is not supported
0x1: The capability as a Forwarding

network entry
procedure of HR-MS

HR-MS is supported

having the capability
of Talk-around Direct

Communication

For (i = 0; i <N_Slot; i++){

N_Slot is the number of direct mode

Present if Direct

slots in the Talk-around Direct Communication
Communication frame structure to Forwarding
prevent an HR-BS from allocating the | Capability
corresponding subframes for the supported == 1

HR-MS in order to support
forwarding to the network. N_Slot

Rangeis 1..8
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Table 6-33—AAI-SBC-REQ message field description (continued)

Field

Size
(bits)

Value/Description

Condition

Direct Mode Zone Type

NS

Direct mode zone type for preventing

an HR-BS from allocating downlink
or uplink subframes.

0x0: Common direct mode zone
(CDM2)

0x1: Common direct mode zone
extended (CDMZ-E)

0x2: Cell specific direct mode zone

(CSDMZ7)
0x3: Reserved

Direct Mode Slot Number
prohibiting resource allocation

Slot Number in the Talk-around
Direct Communication frame
structure to prevent an HR-BS from
allocation of the infrastructure
resources for the corresponding
subframes for the HR-MS.

0x0: Slot 1

0x1: Slot 2

i

6.2.3.6 AAI-SBC-RSP

Insert the following new rows at the end of Table 6-34:

Table 6-34—AAI-SBC-RSP message field description

Field

Size
(bits)

Value/Description

Conditions

Local Forwarding Capability

0b00: LF is not allowed

0b01: HR-BS detects LF opportunity
and HR-RS performs LF as needed
0b10: HR-RS detects LF opportunity
and HR-RS performs LF as needed
Ob11: ASN detects LF opportunity
and HR-RS performs LF as needed

Present if needed in
HR Network

Talk Around Direct 1 0x0: The capability as a Forwarding Present during the
Communication Forwarding HR-MS is not supported network entry
Capability supported 0x1: The capability as a forwarding procedure of HR-MS
HR-MS is supported having the capability
of Talk-around Direct
Communication

For (i=0:i<N_Slot; i++){

N_Slot is the number of direct mode

Present if Direct

slots in the Talk-around Direct Communication
Communication frame structure to Forwarding
prevent an HR-BS from allocating the | Capability
corresponding subframes for the supported ==

HR-MS in order to support
forwarding to the network
N_Slot Range is 1..8
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Table 6-34—AAI-SBC-RSP message field description (continued)

. Size N ..
Field (bits) Value/Description Conditions

Direct Mode Zone Type 2 Direct mode zone type for preventing
an HR-BS from allocating downlink
or uplink subframes

0x0: Common direct mode zone
(CDMZ)

0x1: Common direct mode zone
extended (CDMZ-E)

0x2: Cell-specific direct mode zone
(CSDMZ)

0x3: Reserved

Direct Mode Slot Number 1 Slot Number in the Talk-around
prohibiting resource allocation Direct Communication frame
structure to prevent an HR-BS from
allocation of the infrastructure
resources for the corresponding
subframes for the HR-MS

0x0: Slot 1

0x1: Slot 2

6.2.3.11 AAI-HO-REQ

Change Table 6-39 as indicated:

Table 6-39—AAI-HO-REQ message field description

. Size . ..
Field (bits) Value/Description Condition

Carrier Preassignment 1 Indicates whether AMS needs May be included
Indication preassignment of secondary carriers at | when AMS supports
the T-ABS MC mode =0b010 or
0b011 or 0b100.

FBIS Termination Indication 1 0: If the HR-MS is transmitting this Present if needed
message to request HO

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

If (FBIS Termination Indication
=1){

Termination Reason

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

0bl1 : reserved

[\S]
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6.2.3.12 AAI-HO-CMD

Change Table 6-40 as indicated:

Table 6-40—AAI-HO-CMD message field description

. Size . .
Field (bits) Value/Description Condition

Mode 2 0b00: HO command N/A
0b01: Zone switch command from
MZone to LZone

0b10: AMS HO request rejected (ABS
in list unavailable). In this case, AAI-
HO-CMD message shall not include
any T-ABS

However, if the requested ABSs in the
list are available but MAC
information is not shared, those ABSs
may be included in candidate T-ABS
and serving ABS transfers of MS
information via backhaul link or relay
link in an HR-Network

0bl1: HO command for HR-Network

If (Mode == 0b00 or 0b11) {

If(Mode == 0b11) {

Extended HO Mode

(NS

0b00: Alternative Path
0bO01: FBIS Initiation
0b10: FBIS Termination

Obl11: HO command of HR-MS acting
as RS

If (Extended HO Mode == 0b00
K

Role

=

0b0: Stay as HR-MS
0bl: Change to HR-RS

Target HR-infrastructure station- | variable Target HR-infrastructure station- Optional, shall be
specific Trigger definitions specific triggers with encoding present if HR-BS
defined in Table 6-120 present Target
HR-Infrastructure
station-specific
triggers

) else if (Extended HO Mode ==
0b01) {

Primary Serving ABS 1 0b0: The AMS shall set its primary
serving ABS as S-ABS (Degraded
HR-BS) after network reentry

0bl: The AMS shall set its primary
serving ABS as T-ABS (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
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Table 6-40—AAI-HO-CMD message field description (continued)

. Size o . .
Field (bits) Value/Description Condition
1f(Switched Access Mode==0)
i
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 8 Maximum size of Switched Access
Window Size Window in unit of frame
1
Switching Access Start Time 8 Difference between Switching Access

offset 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-ABS.

) else if (Extended HO Mode ==
0b10) {

Termination Reason 2 0b00: Backbone recovery
0bO01: No connection for FBIS
0b10: Link failures
Obl1 : Reserved

! else if(Extended HO Mode ==

0bl1) {

RS reconfiguration indicator 1 0b0: No change RS configuration 0b:
Change RS configuration

} // end of if (Extended HO

Mode == 0bl1)

} // end of if (HO Mode ==

0bl1)

Resource Retain_Time 16 The duration in units of 100 ms to Present if needed

which the T-ABD set the ABS-
Resource-Retain-Timer
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Table 6-40—AAI-HO-CMD message field description (continued)

Field

Size
(bits)

Value/Description

Condition

Action Time

IfHO Mode is Ob11 and Extended HO
Mode is 0b00, it is the wait time in
units of 1 ms before the HR-MS starts
to perform fast network reentry.

Else if HO Mode is Ob11 and
Extended HO Mode is 0b10, it is the 8

least significant bits of the absolute

frame number at the serving ABS
where the AMS starts to terminate

FBIS.

Otherwise, it is Fthe 8 least significant
bits of the absolute frame number at
the T-ABS where the AMS starts to
perform network reentry.

When CDMA RNG_FLAG is set to
1, it indicates the frame whereafter the
AMS starts a CDMA ranging process.
The action time should be set to a
frame that includes either a non-
dynamic ranging channel or a
dynamic ranging channel.

When CDMA_RNG_FLAG is set to
0, it indicates the frame where the
AMS starts to expect the UL
bandwidth allocation for transmission
of RNG-REQ at target R1 BS or
LZone (i.e., Fast ranging opportunity)
or AAI-RNG-REQ at T-ABS.

else if (Mode == 0b01) {

telse if (Mode == 0b10) {

REQ-Duration

loo

The 8 least significant bits of the
absolute superframe number where
the AMS may perform handover again

(i.e., allowing the AMS to transmit
AAI-HO-REQ after REQ-Duration).

Shall be present in
HR-Network

for(i =0; i <N_Target BS: i++)

{

N_Target BS is the number of
T-ABSs or target legacy BSs included
in this message in HR-Network.
Range: 1...16.

targetBSID

Shall be included

BSID of the T-ABS or target legacy
BS.

SA-Preamble Index

Indicates the SA-Preamble index of

Shall be included if

the carrier.

the BS is T-ABS

Preamble Index

BN

Indicates the preamble index of the

Shall be included if

neighbor BS.

the BS is target
legacy BS

Center Frequency

Indicates center frequency (in unit of

Shall be included

Hz) of the carrier.
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Table 6-40—AAI-HO-CMD message field description (continued)

Size

Field (bits)

Value/Description Condition

i

}

6.2.3.13 AAI-NBR-ADV

Change the seventh paragraph as indicated:

Within each cell type, if S-ABS chooses to broadcast configuration information for each individual ABS
instead of specifying SA-Preamble Index range and Physical carrier range, a list of ABSs is provided and the
following parameters are carried for each ABS:

48-bit BS-ID
ABS SA-Preamble Index

Indication of whether full system information or partial information is carried for this ABS, which
includes the following:

—  SFH information

— Physical carrier index (6 bits, refer to the “physical carrier index” defined in AAI-Global-
CFQG)

—  MAC protocol versions (8 bits)

— Paging carrier indication (1 bit, referte-specify if a carrier is a paging carrier or not)
HR Multicast service flow mapping list (for HR-Network)

— Neighbor HR Multicast Group Zone ID

— Neighbor HR Multicast Indication Cycle

— Mapping of HR Multicast Group ID + FID and neighbor HR Multicast Group ID + FID

Indication of whether the neighbor infrastructure station is HR multimode station (i.e., acting as BS
or RS) for HR-Network

For ABS of macrocell type, all the necessary system information shall be included, and the format may only
carry delta information fields with respect to the reference ABS (e.g., the S-ABS or the preceding neighbor
BS/ABS of this cell type); and for Wireless-MAN-OFDMA reference system, only 48-bit BS-ID and
Preamble index are included in AAI-NBR-ADV.

Change Table 6-41 as indicated:

Table 6-41—AAI-NBR-ADV message field description
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Table 6-41—AAI-NBR-ADV message field description (continued)

. Size . .l
Field (bits) Value/Description Condition
MAC protocol version 8 MAC protocol version of the BS
Consistent with IEEE Std 802.16
definition, with new MAC protocol
version 10 defined for AAIL
CP time 2 CP time of the BS
0b00: 1/8
0b01: 1/16
0b10: 1/4
HR Multimode indication 2 Indicates whether neighbor BR/RS is Shall be present in
HR-MS acting as BS/RS or HR-BS HR-Network
acting as RS
0b00: neighbor BS is neither HR-MS
acting as BS/RS nor HR-BS acting as
RS
0b01: neighbor BS is HR-MS acting
as BS/RS
0b10: neighbor BS is HR-BS acting as
RS
0bl1l: Reserved
Neighbor HR Multicast Group 12 Indicates a HR Multicast Group Zone | Present in HR-
Zone 1D ID provided by neighbor BS. Network
Neighbor HR Multicast 8 Indicates the start of multicast Present in HR-
Indication cycle indication cycle provided by neighbor | Network
BS. The first superframe is the
multicast available interval, and
subsequent superframes are the
multicast unavailable interval. 8 LSBs
of superframe number
For(j =1:j < M: j++){ Number of HR Multicast Group ID Present if needed in
and FID (M) mapping between HR-Networks
serving BS and neighbor BS[1..16]
HR Multicast Group ID 12
FID 4
Neighbor HR Multicast Group 12
ID
Neighbor FID 4
3
For(j = 0; j < N-Carrier-Info;
Jt)
{ N-Carrier-Info is the number of
carrier information listed here for the
ABS;
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