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Abstract This document defines a new outline for the document 80216-00/01r4. The outline is based upon the
|EEE 802.11 standard’s organization with additional material added.

Purpose To provide aframework which can be used by the Ad Hoc Editorial Team to direct non-technical
changes to the working document. This document can be used by professional editorial staff to per-
form the document re-organization without supervision.

Notice This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is
not binding on the contributing individual (s) or organization(s). The material in this document is sub-
ject to change in form and content after further study. The contributor(s) reserve(s) the right to add,
amend or withdraw material contained herein.

Release The contributor grants afree, irrevocable license to the | EEE to incorporate text contained in this
contribution, and any modifications thereof, in the creation of an |EEE Standards publication; to
copyright in the IEEE's name any | EEE Standards publication even though it may include portions of
this contribution; and at the |EEE's sole discretion to permit others to reproduce in whole or in part
the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this
contribution may be made public by |EEE 802.16.

| EEE Patent The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures (Version 0.9) <http://

Policy ieeeB02.0rg/16/ipr/patents/policy.html>, including the statement “| EEE standards may include the

known use of patent(s), including patent applications, if there istechnica justification in the opinion
of the standards-devel oping committee and provided the | EEE receives assurance from the patent
holder that it will license applicants under reasonable terms and conditions for the purpose of imple-
menting the standard.”

Early disclosure to the Working Group of patent information that might be relevant to the standard is
essential to reduce the possihility for delays in the development process and increase the likelihood
that the draft publication will be approved for publication. Please notify the Chair
<mailto:r.b.marks@ieee.org> as early as possible, in written or electronic form, of any patents
(granted or under application) that may cover technology that is under consideration by or has been
approved by IEEE 802.16. The Chair will disclose this notification viathe |EEE 802.16 web site
<http://ieee802.0rg/16/ipr/patents/notices.html>.

Thefollowing text is a suggested outline for document. The black text defines the new section headings. Por-
tions of the text are based on the format of the 802.11 table of contents. The blue text corresponds to the
original table of contents from document 802161-00/01r4. The magenta text requires editing to the actual
text as opposed to the simple movement of that block of text to a separate part of the document. These two
colored text types were extracted from a 5-level table of contents and then organized to fit into the new struc-
ture. Comments about the rationale for placement of the structures and placement of text are given as
embedded notes, which are highlighted in a red font.

Please note that the page numbers given in the blue text may be dightly off the original page numbers from

the rev4.
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Sections of the document also contain new or modified text that should be used in conjunction with the re-
organization of the document to better isolate the MAC from the PHY layer. These sections are indicated
with change bars and are defined using the re-organized outline.
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| consider the following paragraphs to be orphans. The rationale for this decision is given after each sec-
tion.
BN B 1= 01T To o 1SR 16

The definitions of terminology is for wording within the standard itself (SHALL, etc.). Thisisa remnant from
the DOCS S specifications. | could not find any such definitions in the |EEE 802 standards.

2.1.1.2 Upstream Intervals, Mini-SIots and SyStem TiMe.......ccooueoiieiieriiiee e 41
N N B =0 ST TSSOSO PSPPSR TSP P 41

These two paragraphs are deleted upon completion of action items from Session #10.
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1. Overview

L OVEIVIEIW ..ttt sttt ettt et et e et et e st e sbeebesbe b e beebeeaseas e s sessesseseeseesaeebeebeabebeebeebeeneentensensenseneeneenberen 13

1.1 Reference Model

The updated reference model diagram is inserted here. The following paragraphs should provide an over-
view of thetwo “ planes’ that are shown in that diagram along with the different SAP definitions and logical
entities.

1.1.1 Data/Control Plane

1.1.2 Management Plane

1.2 IEEE 802 Architectural Conformance

1.14 1EEE 802 Architectural CONfOIMEANCE.........cuieiiireireeieeieeste sttt ere st eseeste st e saesaesbessestesresresseesesseeseens 30
1.3 Scope
BT oo o= SRRSO 18

1.4 Purpose

Could potentially use text from the three PARs for this section. Thisis more related to the purpose of the sys-
tem and not the document itself. This section should be as short asin 802.11, using that format with modifi-
cation to fit with the PARs. Some text from the Functional requirements may also apply in this area.

2. Normative references

L1 NOIMBEIVE FEFEIEINCES. ... e ceveeeeeeteeete et eeee e et e et e ete e teeteeateeseeeseeeseeseesessteansesaseaseesaeeaseeseensessseessesseeessesenssennees 13

3. Definitions

L2 DEFINITIONS ...ttt e et e e et eete e eteeeteeteeebeesaeeseenseesseasseeseesaseassesaeenbeeteanseansesbeeasessseensesnseenseessansees 15

4. Abbreviations and acronyms

1.4 Acronyms and @DDIEVIALTIONS ..........ouiieeeieeeee ettt ee et e et e eme et e e e se s e e e b e e eeesbeneeae e eneneene 17

5. Service Specific Convergence Sublayer

The following clauses are place holders.

Based On IEEE P802.16.1-00/01r4, October 2000 10
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5.1 ATM Service Specific Convergence Sublayer
5.1.1 Data/Control Plane

5.1.1.1 SSCS Service Definition

5.1.1.2 Message Formats

5.1.1.3 Signaling

5.1.1.4 Convergence Operation

5.1.2 Management Plane

5.1.2.1 Service Interface Specification

5.1.2.2 MIB Definitions

5.2 Ethernet/IEEE 802.3 Service Specific Convergence Sublayer
5.2.1 Data/Control Plane

5.2.1.1 SSCS Service Definition

5.2.1.2 Message Formats

5.2.1.3 Signaling

5.2.1.4 Convergence Operation

5.2.2 Management Plane

5.2.2.1 Service Interface Specification

5.2.2.2 MIB Definitions

5.3 IP Service Specific Convergence Sublayer
5.3.1 Data/Control Plane

5.3.1.1 SSCS Service Definition

5.3.1.2 Message Formats

5.3.1.3 Signaling

5.3.1.4 Convergence Operation

5.3.2 Management Plane

5.3.2.1 Service Interface Specification

Based On IEEE P802.16.1-00/01r4, October 2000
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5.3.2.2 MIB Definitions

6. MAC Sublayer - Common Part

2. MEAIUM ACCESS CONLIOL ....ueviviiveeie ettt et st e st e ste st et e st e stestesbesbesbeebeebeeseeseeasensessesse st esbeabesbaebaessesse s e s esbensessessesrene

2.1 Connections and Service Flows
2.1.1 Definitions.......coeveeeecveeeeenne.

2 I S = Vo = YU

6.1 MAC Service Definition
The relative ordering of the following sections remains the same but starts at 6.1.

1.15 MAC Services to the convergence SUDIGYEIS (CL)......coeireereririeeeie ettt sesee e s eeesannea 30

LLAS L PIIMITIVES ..ottt bbbttt
1.15.1.1 MAC-CREATE-CONNECTION.FEQUESL. ....c.eveeieiiiriieieiese sttt
S 30 0 0  To o T T T SRUT S S
1.15.1.1.2 Semantics of the service primitive....
1.15.1.1.3 When generated
1.15.1.1.4 Effect of receipt
1.15.1.2 MAC-CREATE-CONNECTION.indication
L2512 L FUNCHION .ottt bbbt bbb bbbttt
1.15.1.2.2 Semantics of the service primitive....
1.15.1. 2.3 WHEN GENEFBEE. ... ieeeeeeeeteeiei ettt ettt et e e s et e e et e s e st e e e b e seeseseeneeee e enennane
S o 1ol o =0T | o USRS
1.15.1.3 MAC-CREATE-CONNECTION.IESPONSE ......ceutuerererreiiiresieieiestsisseesesessssesesessssseseeessssesesssssesens 34
L2513 L FUNCHION .ottt bbb bbbttt
1.15.1.3.2 Semantics of the service primitive....
1.15.1.3.3WhEN GENEFEIE. ... ieeeeieeeteeiei ettt sttt b ettt e e e ene et e s e ese s e e s b e neebeseeneeeeaeenennene
T R I . 1ot o =01 | o SRS
1.15.1.4 MAC-CREATE-CONNECTION.confirmation .....
115141 FUNCHION. ..o
1.15.1.4.2 Semantics of the service primitive....
1.15.1.4.3WhEN GENEFAEEA. ... .cuiiveiiieeete ettt sttt sttt sttt st se et e s s et e et e seebesbeneere e nensene
S 1ok o =01 | o SRS
1.15.1.5 Changing an existing connection.............ccccecceveeen..
1.15.1.6 MAC-TERMINATE-CONNECTION.request
1.15.1.6.L FUNCLION. ...ttt
1.15.1.6.2 Semantics of the SErVICE PriMItIVE ..ot
1.15.1.6.3 When generated
1.15.1.6.4 Effect of receipt
1.15.1.7 MAC-TERMINATE-CONNECTION.INAICALON......cvoveeeeeeeireeieieseeeeeesesieeenesesessssenesessesesssesenes 36
ST M I U o oo SRS 36
1.15.1.7.2 Semantics of the SErVICE PriMItIVE .....cc.ccviieiciciciee e 36
1.15.1.7.3 When generated
1.15.1.7.4 Effect of receipt
1.15.1.8 MAC-TERMINATE-CONNECTION.TESPONSE. ......cceueriirereemererererieenesessrseseseesesseseneessssesensssssnsens 37
ST T I U o o o TSRS
1.15.1.8.2 Semantics of the service primitive....
1.15.1.8.3 When generated
1.15.1.8.4 Effect of receipt
1.15.1.9 MAC-TERMINATE-CONNECTION.CONFIIMELION......cueuiniririeiiiisieieeiesieieiesee s 37
ST I I I U o o o TSRS
1.15.1.9.2 Semantics of the service primitive....
1.15.1.9.3WHEN GENEFBEE. ... ieeeeeeeeteetet ettt ettt st s e et e eme et e s e e se s e e b eneebeseeneeeeaeenennene

Based On IEEE P802.16.1-00/01r4, October 2000 12
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ST I i 1ot o =0T | o SRS 38
1.15.1. 10 MAC-DATATEUESE «....eeviieeeemeneresieeeseseeeesenesestesesesesessesesssessesensssssesssessesesenssessesenssssesesensssesesenses 38
L5, 10,1 FUNCHION ..ttt ettt bbbt ekttt sttt nn et 38
1.15.1.10.2 Semantics Of the SEVICE PriMITIVE ....c.ccveeiiiiieieecee et 38
1.15.1.10.3 WHEN QENEIGEEH ... .cuiiieriiirieiesietietesieie sttt st e st ese st ss et b e s e e s teseeseseesensesessaneesensenens
1.15.1.10.4 EFfECt OF FECOIPL...c.eiueeeeeeeee ettt a e e bes e be e e e e aeneeeeseeneae
1.15.1.11 MAC-DATA.indication
O30 0 I 0 o1 o o SRS
1.15.1.11.2 Semantics Of the SEVICE PriMITIVE ....c.ccveiciiicieecee et 39
1.15.1.11.3 When generated

1.15.1.11.4 Effect of receipt

6.2 - Data/Control Plane
6.2.1 Message formats
2.5 MESSAgE FOMMELS ...ttt sttt sttt ettt bbb e sbe s st e ae e st e st eb e eb e e e e bebe b et e ebe st e e beehe e s e e s e e beeseene e bentenbanne s 74
6.2.1.1 Conventions
2.1.1.3.1 Ordering Of BitS @nd BYLES.........ccuiurueieeeiereeirie ettt es e s se e ssenesne e 42
6.2.1.1.1 Convergence Sub-layer PDU Formats
2.5.1 Convergence SUD-1ayer PDU FOMELS. .........couiuiiiuiieieeeiete s et e e see e seesesse e ssesee e seneeseseeneasenes 79
6.2.1.1.2 Encryption of Convergence Sub-layer PDUs
2.15 MAC PDU FOMMIEES......cteetietieieeieeiseeeesee sttt sttt sse et st se s e s eseeseessesbeabeeseeseaae e st sseeseessensenseseeanessesnnns 211
6.2.1.2 MAC Management Messages
2.5.2 MAC MaNagement MESSAJES .......ccuererereeieieeitessessessessessesseesesseeseessessessessestessessessessessessessesssessessensensens 79
6.2.1.2.1 Uplink Channel Descriptor Message (UCD) Message

2.5.2.1 Uplink Channel Descriptor (UCD) MESSAJE.......ouivieiiiirieesiereseeisteseeessesssresessasse e ssasessessssessenssseseens 81
Except for TLV encodings.

6.2.1.2.2 Downlink Channel Descriptor (DCD) Message

2.5.2.2 Downlink Channel Descriptor (DCD) MESSAE .......curutreeerieeeieierieneeresteeeresieiesee e sseesaeseesesesseeseeens 84
Except for TLV encodings.

6.2.1.2.3 Downlink MAP (DL-MAP) Message

2.5.3 DOWNIiNK MAP (DL-MAP) MESSAgE.......c.ccueuertereeuerieieaiesieeeseeeseeseseseeseseesesseseenessesessesssseseesessensasessesessenes 90
Except for TLV encodings.Rewrite PHY sync field to be defined by each PHY layer.

6.2.1.2.4 Downlink MAP (UL-MAP) Message

2.5.4UpliNK MAP (UL-MAP) MESSAGE.......cueiieuiiueieieseesisieseeestesestesessasessessasessesssessesessesessesssssssesessessssessessssenes 92
Except for TLV encodings.
Insert text with generic description of allocation start time and ack time. Exact defintions are found in PHY.

Based On IEEE P802.16.1-00/01r4, October 2000 13
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6.2.1.2.5 Ranging Request (RNG-REQ) Message

2.5.5 Ranging Request (RNG-REQ) MESSA0E.......cueueruririeeeereeiesiesesiees e ieseseesesie e e seeseseeseenas

Except for TLV encodings.

6.2.1.2.6 Ranging Response (RNG-RSP) Message

2.5.6 Ranging Response (RNG-RSP) MESSA0E ........ceiueririiieeiirisierisissie e sesessessssesae s ssessssassnas

Except for TLV encodings.

6.2.1.2.7 Registration Request (REG-REQ) Message

2.5.7 Registration Request (REG-REQ) MESSAE ......ccevuvierieiiririeiesisiiesesesesse e e ssesesesnenas

Except for TLV encodings.

6.2.1.2.8 Registration Response (REG-RSP) Message

2.5.8 Registration Response (REG-RSP) MESSAQE. .......ccuuuererrriiirieienieee e seene e seenas

Except for TLV encodings.

6.2.1.2.9 Registration Acknowledge (REG-ACK) Message

2.5.9 Registration Acknowledge (REG-ACK) MESSAQE.........cccveirieirreieenierisieisie s siee e

Except for TLV encodings.

6.2.1.2.10 Privacy Key Management Messages (PKM-REQ/PKM-RSP)

2.16.2 Key Management MeSSage FOrMIELS........couieriirieie e s
2.16.2.1 PaCKEL FOIMALS......cveieieieieecieeesee st ete et se ettt e e e sre s e saesresseeseese e e e e enenns

2.5.10 Privacy Key Management — Request (PKM-REQ) MESSage........ccccovrereerenenienenenene

Except for TLV encodings.

2.5.11 Privacy Key Management—Response (PKM-RSP) MeSsage........ccovvevieeeenieerievnsene

Except for TLV encodings.

6.2.1.2.10.1 Authorization Request (Auth Request) Message

2.16.2.1.1 Authorization Request (AUth REQUESL) .......c.eiueririeieiieeere e

6.2.1.2.10.2 Authorization Reply (Auth Reply) Message

2.16.2.1.2 Authorization Reply (AUth REPIY) ...cvoeruiieriieeeee e

6.2.1.2.10.3 Authorization Reject (Auth Reject) Message

2.16.2.1.3 Authorization Reect (AUth REGECE).......cvveiiiriceceseesee e

6.2.1.2.10.4 Key Request Message

2.16.2.1.4 KEY REUESE .....viviitieiieiieeie ettt es et b bt st e e e

6.2.1.2.10.5 Key Reply Message

2.16.2. L5 KEY REPIY ..oouiciiieii ettt sttt ettt st et nnenannn

Based On IEEE P802.16.1-00/01r4, October 2000
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6.2.1.2.10.6 Key Reject Message

2.16.2. 0.8 KBY REIECE ... eeee oo ee e eeeeeee s ee s ee e see e ee s eeeseee e sessesenees
6.2.1.2.10.7 Authorization Invalid Message

2.16.2.1.7 AUthOriZation INVEIID .......ccceiiiiereer s
6.2.1.2.10.8 TEK Invalid Message

2.16.2. 18 TEK TNVAIIG ..ottt ettt
6.2.1.2.10.9 Authentication Information (Authent Info) Message

2.16.2.1.9 Authentication Information (AUtheNnt INfO) ........ccceireeiieiiieiciree e
6.2.1.2.10.10 SA Map Request (MAP Request) Message

2.16.2.1.10 SA Map REGUESt (MAP REGUESL) .....cevveeeeeeeee e eeeeeeseeseeeeees e sseeees s seseeseseesesees s esseeseseenes
6.2.1.2.10.11 SA Map Reply (Map Reply) Message

2.16.2.1.11 SA Map ReplY (MaD REPIY) ...ttt
6.2.1.2.10.12 SAID Map Reject (Map Reject)

2.16.2.1.12 SAID Map REECE (MAD REJECL) ... eeeee e eeeee e eeseeseeeeeseeeseeeeesenees
6.2.1.2.11 Dynamic Service Addition -- Request (DSA-REQ) Message

2.5.12 Dynamic Service Addition — Request (DSA-REQ) MESSAQE........ccueerviririereeierieinie e neas
Except for TLV encodings.
2.5.12.1 SS-Initiated Dynamic Service AdditioN .........cccoveiieirieriiieics e
2.5.12.2 BS-Initiated Dynamic Service AdditiON .........cccviirieirieriieiete st e
6.2.1.2.12 Dynamic Service Addition -- Response (DSA-REQ) Message
2.5.13 Dynamic Service Addition—Response (DSA-RSP) MESSAQE........ccurereerirereeerieeeeseeeeieseseee e seneeeas
Except for TLV encodings.
2.5.13.1 SS-Initiated Dynamic Service AAAItiON .........c.coeeiiiriiee e e
2.5.13.2 BS-Initiated Dynamic Service AdditiON .........cccveirieirieriieice st
6.2.1.2.13 Dynamic Service Addition — Acknowledge (DSA-ACK) Message

2.5.14 Dynamic Service Addition — Acknowledge (DSA-ACK) MESSAE ......ccvreeirieeeerieresieesreesesiesennas
Except for TLV encodings

6.2.1.2.14 Dynamic Service Change — Request (DSC-REQ) Message

2.5.15 Dynamic Service Change — Request (DSC-REQ) MESSA0E .......ccveueerueririereeienieenieseeiesieseseeeseseeneeeas
Except for TLV encodings

6.2.1.2.15 Dynamic Service Change — Response (DSC-RSP) Message

2.5.16 Dynamic Service Change — Response (DSC-RSP) MESSAGE......ccccueruruerurereeneriereeieseenesie e ieeseseeneeeas

Based On IEEE P802.16.1-00/01r4, October 2000
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Except for TLV encodings

6.2.1.2.16 Dynamic Service Change — Acknowledge (DSC-ACK) Message

2.5.17 Dynamic Service Change — Acknowledge (DSC-ACK) Message
Except for TLV encodings

6.2.1.2.17 Dynamic Service Deletion — Request (DSD-REQ) Message

2.5.18 Dynamic Service Deletion — Request (DSD-REQ) Message.........coovevreervereieennnn.

Except for TLV encodings

6.2.1.2.18 Dynamic Service Deletion — Request (DSD-RSP) Message

2.5.19 Dynamic Service Deletion — Reguest (DSD-RSP) Message ......ccovvvenneneeceieenne

Except for TLV encodings

6.2.1.2.19 Multicast Polling Assignment Request (MCA-REQ) Message

2.5.20 Multicast Polling Assignment Request (MCA-REQ) MeSSage.........ccouevreerererennenenn

Except for TLV encodings

6.2.1.2.20 Multicast Polling Assignment Response (MCA-RSP) Message

2.5.21 Multicast Polling Assignment Response (MCA-RSP) MeSSage..........covververereennnnan.

Except for TLV encodings

6.2.1.2.21 ARQ-ACK Messag

2522 ARQ-ACK MESSAGE. ......ouieiiiierieie st

Except for TLV encodings

6.2.1.2.22 Downlink Burst Type Change Request (DBTC-REQ) Message

2.5.23 Downlink Burst Type Change Request (DBTC-REQ) MeSSage .....c.coveeeereruereenennns

Except for TLV encodings
6.2.1.3 Concatentation

Figure 16 and associated text only from:

2.5 MESSAGE FOMMALS ...ttt ettt sttt ettt e b e e st e sbe st s b e b e ebeene e e ns

6.2.1.4 Fragmentation

AR =0 |00 01 1o o TSSOSO

6.2.1.4.1 Encryption of PDU Fragments

2.15.1 Fragmentation and ENCIYPLION ........coouiiieieieeeeeeeee e ene s

6.2.2 Access Methods

2.9 UPSIIBAIM SEIVICE. ....cueeuieeieeeesieieie ettt sttt se et et s ee st e ae st ese e e e be e ebeseeseese e ebeeeneseenesseneanan
2.9.1 UNSOlICITEA Grant SENVICE ......veeveceeeeeeecte ettt et et ae s s saeeae e teeeteeeeenee e
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2.9.2 Real-TimME POHING SEIVICE .....ue ittt ettt ettt e sttt ea e e st eee e seeneeneeeeneanan 133
2.9.3 Unsolicited Grant Service with ACtiVity DELECHION.........coueiriieiieeseeeee e 134
2.9.4 NON-Real-TIME POHING SEIVICE.....cuiiuiiitiieiieeste ettt st sa e b st s bansesesseseanan 134
2.9.5 BESE EffOrt SEIVICE .....ciiiiii ettt ettt 135
2.10 Bandwidth Allocation and Request MEChaNISMS.........coiiiiiiiiiieiee et 135
2.00. 1 REGUESES ...ttt sttt ettt sttt s e eseese e besbesbe st eb e et e e ae e s e e s e e aeeseeaeeae e ReeRe R £ R e eR e ehe e Rt e e e nRe b e R e neerenReereennn
2.10.1.1 Grants per Connection (GPC) mode
2.10.1.2 Grants per Terminal (GPT) MOE.......c.coririreeieee ettt e e e e s se e st e s e e
b2 0 I o |1 oo TSRS
2.00. 2.1 UNICBSE ..ttt bbbttt
2.10.2.2 MUItiCast 8N BIOBOCASE..........c.cueirieriieiriiicire sttt
2.10.3 POH-ME Bttt bbbttt

2.6.7 UPSITEAM MBI ...tttk b et e e e s e e e ee e s he e b e eh e ebeeh e ehe et e e e ee b e b et e ebenbesrennnns
2.6.7.1 Upstream Timing
2.6.7.1.1 Continuous Mode Upstream Timing
2.6.7.1.2 Burst Mode UpPStream TiMiNG........ccueeiiiiirieesieisieseseeereseeese s esse e aesessesassessssesssssssssssseseas
2.6.7.2 Upstream Mini-Slot Definition
2.6.7.3 Upstream INterval DEfINITION.........couiiieiiieeseere ettt
BT A T I Y o 111= A O S
2.6.7.3.2 TheInitial MaiNteNanNCE [E.........cciiiiieiiiireiecrsee sttt
2.6.7.3.3 The Station MaNtENANCE I E.......c..ooiiiiiiiiiirieicen ettt
2.6.7.3.4 DA Grant IES........ooiiiieeiiieiie ettt e
2.6.7.35 EXPANSION TE ...ttt ettt b e et et a e bt ee et eneenen
ST 0 33 L ST
2.6.8 MAP Relevance and SYNChIrONIZALION. ..ot neeean

This section needs to be modified to describe the general support of the MAC for different physical layers.

2.6.8.1 MAP Relevance for Burst PHY SYStEMS .......cccociiiiiiice ettt 128
2.6.8.2 MAP Relevance for ContinUOUS PHY SYSLEMS........cccciiieiiiieneisiieie st eve e 130

2.7 CONENLION RESOIULION ...ttt bbb bbb eb et b et b bbbt 130
2.7. 1 TranSMit OPPOITUNITIES .......couiieeieieeeeteeeetiree st ete et st e e seeeteseeseseeseesesesesaeseeseaeesesesesaenseseseenesseneesesanas 131

6.3 MAC Support of Duplexing Techniques, Framing, and Scheduling Intervals

.6.1.1 Continuous Frequency Division Duplexing (FDD)119

2.6. 1.2 BUISE FDD ..ottt bbbttt 119
2.6.1.3 Time Division DUPIEXING (TDD) ....ciuiiieiiieieieieie ettt sr s ene st eee e nenes 120
2.6.1.3.1TX/ RXTranSition Gap (TTG) ..cccueererireeiiirerieieirisesieie sttt 120
2.6.1.3.2 RX/ TX TranSition Gap (RTG) ......currueueriiriiieieirineeieiest et tese st enenes 120

The MAC is able to support both a framed and a non-framed physical layer. For a framed PHY layer, the
MAC dligns its scheduling intervals with the underlying PHY layer framing. For an unframed PHY layer,
the scheduling intervals are chosen by the MAC to optimize system performance.

A frame is a fixed duration of time, which contains both transmit and receive intervals. The relationship
between upstream and downstream transmission intervalsis fixed within the frame, and are both defined rel-
ative to the BS internal timing. The TDD and Burst FDD modes of operation use a framed PHY layer. The
Continuous FDD mode of operation has no explicit PHY layer framing. Instead, the upstream and down-
stream transmission timings are linked via the Uplink TimeStamp within the DL-MAP message and the
Allocation Start Timein the UL-MAP message.
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6.3.1 Duplexing Techniques

Severa duplexing techniques are supported in this standard in order to alow for greater flexibility in spec-
trum usage. The choice of duplexing technique effects physical layer parameters, as defined in each respec-
tive PHY specification.

6.3.1.1 Continuous Frequency Division Duplexing (FDD)

In asystem employing FDD, the upstream and downstream channels are located on separate frequencies and

alI subscrl ber statlons can transmit and receive si multaneously Ihe#equeney—separmewbetweeneam&sﬁ

a al , o al - In thlstype of system the downsxream
channel is “aways on” and al subscrlber stations are always listening to it. Therefore, traffic is sent in a
broadcast manner using time division multiplexing (TDM) in the downstream channel, while the upstream
channel is shared using time division multiple access (TDMA), where the allocation of upstream bandwidth
is controlled by a centralized scheduler.

6.3.1.2 Burst FDD

A burst FDD system refers to a system in which the upstream and downstream channels are located on sepa-
rate frequencies but the downstream dataiis transmitted in bursts. This facilitates the use of different modula-
tion types and allows the system to simultaneously support full duplex subscriber stations (ones which can
transmit and receive simultaneously) and optionally half duplex subscriber stations (ones which cannot
transmit and receive simultaneously). If half duplex subscriber stations are supported, this mode of operation
imposes a restriction on the bandwidth controller not to allocate upstream bandwidth for a half duplex sub-
scriber station at the same time that the subscriber station is expected to receive data on the downstream

channel .-Frequency-separationis-as-defined-in-section 2.6:-1.1.

The following figure illustrates an example of the burst FDD mode of operation. In order to simplify the
bandwidth all ocation a gorithms, the upstream and downstream channels are divided into fixed sized frames,
with the allowed frame sizes defined in corresponding PHY specification. A full duplex subscriber station
must always attempt to listen to the downstream channel. A half duplex subscriber station must always
attempt to listen to the downstream channel when it is not transmitting in the upstream channel.

18 Based On |IEEE P802.16.1-00/01r4, October 2000
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Figure 121— TDD Frame Structure

PS n-1

In the case of TDD, the uplink and downlink transmissions share the same frequency, but are separated in
time. A TDD frame aso has a fixed duration, as defined in the corresponding PHY specification, and con-
tains one downstream and one upstream subframe. The frame is divided into an integer number of physical
slots (PS), which help to partition the bandwidth easily. The TDD framing is adaptive in that the bandwidth
allocated to the downstream versus the upstream can vary. The split between upstream and downstream is a
system parameter and is controlled at higher layers within the system.
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6.3.1.3.1 Tx / Rx Transition Gap (TTG)

The TTG is agap between the downlink subframe and the uplink subframe. This gap allowstime for the BS
to switch from transmit mode to receive mode and SSs to switch from receive mode to transmit mode. Dur-
ing this gap, the BS and SS are not transmitting modulated data, but it smply allows the BS transmitter car-
rier to ramp down, the Tx / Rx antenna switch to actuate, and the BS receiver section to activate. After the
TTG, the BS receiver will look for the first symbols of upstream burst. The TTG has a variable duration,
which is an integer number of PSsand is defined for each PHY separately. The TTG starts on a PS boundary.

6.3.1.3.2 Rx / Tx Transition Gap (RTG)

The RTG is agap between the downlink subframe and the uplink subframe. This gap allowstime for the BS
to switch from receive mode to transmit mode and SSs to switch from transmit mode to receive mode. Dur-
ing thisgap, BS and SS are not transmitting modul ated data but simply allowing the BS transmitter carrier to
ramp up, the Tx / Rx antenna switch to actuate, and the SS receiver sections to activate. After the RTG, the
SSreceiverswill look for the first symbols of QPSK modulated datain the downstream burst. The RTG isan
integer number of PSs and is defined for each PHY separately. The RTG starts on a PS boundary.

6.3.2 DL and UL structure defintion

The BS must transmit control information at regular intervals as defined in the respective PHY specifiact-
tions. This control section must contain a DL-M AP message for the channel followed by one UL-MAP mes-
sage for each associated uplink channel. In addition the control section may contain DCD and UCD
messages, defining the burst profiles following the last UL-MAP message. No other messages may be sent
in the PHY/MAC Control portion of the frame

6.3.2.1 Upstream Mini-Slot Definition
The uplink bandwidth allocation (UL-MAP) uses atime unit of Mini-Slots. The size of the Mini-Slot (N) is

specified as a number of PHY dlots (PS) and is carried in the Physical Channel Descriptor for each upstream
channel. One Mini-Slot contains N PHY dlots (PS) where N = 2m (Where m = 0 7). Sr-neeeaeh—PSeentar—ns

Practical Mini-Slots are expected to represent relatively few PSto allow efficient bandwidth utilization with
respect to the Mini-Slot size. Larger Mini-Slot sizes allow the BS to allocate transmission opportunitiesfor a

longer upllnk interval def+ne+argeeentent|eﬂ—mterva¥s-(up49—2*2—1—ep4995-M+HkS|ets) us ng the current

Note that a Mini-Slot is only the unit of granularity for upstream transmission allocations. Thereisno impli-
cation that any PDU can actually be transmitted in a single Mini-Slot.

6.3.2.2 Upstream Interval Definition

All of the Information Elements defined below shall be supported by conformant SSs. Conformant BS may
use any of these Information Elements when creating a UL-MAP message.

6.3.2.2.1 The Request IE
Viathe Request |E, the Base Station specifies an upstream interval in which requests may be made for band-
width for upstream data transmission. The character of this | E changes depending on the type of Connection

ID used in the IE. If broadcast, thisis an invitation for SSsto contend for requests. If unicast, thisis an invi-
tation for a particular SSto request bandwidth. Unicasts may be used as part of a Quality of Service schedul-
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ing scheme that is vendor dependent. PDUs transmitted in this interval shall use the Bandwidth Request
Header Format (see 2.5).

A small number of Priority Request CIDs are defined in 2.1. These allow contention for Request |Es to be
limited to service flows of a given Traffic Priority (2.3.5.5.2).

6.3.2.2.2 The Initial Maintenance IE

Viathe Initial Maintenance | E, the Base Station specifies an interval in which new stations may join the net-
work. A long interval, equivalent to the maximum round-trip propagation delay plus the transmission time
of the Ranging Request (RNG-REQ) message, shall be provided in some UL-MAPs to allow new stationsto
performinitial ranging. Packets transmitted in thisinterval shall use the RNG-REQ MAC Management mes-
sage format (refer to 2.5.5).

6.3.2.2.3 The Station Maintenance |IE

Viathe Station Maintenance | E, the Base Station specifies an interval in which stations are expected to per-
form some aspect of routine network maintenance, such as ranging or power adjustment. The BS may
request that a particular SS perform some task related to network maintenance, such as periodic transmit
power adjustment. In this case, the Station Maintenance |E is unicast to provide upstream bandwidth in
which to perform this task. Packets transmitted in this interval shall use the RNG-REQ MAC Management
message format (see 2.5.5).

6.3.2.2.4 Data Grant Burst Type IEs

The Data Grant Burst Type IEs provide an opportunity for a CPE to transmit one or more upstream PDUSs.
These |Es are issued either in response to a request from a station, or because of an administrative policy
providing some amount of bandwidth to a particular station (see class-of-service discussion in Section
TBD). These |Es may also be used with an inferred length of zero mini slots (a zero length grant), to indicate
that arequest has been received and is pending (a Data Grant Burst Type Pending).

There are six different Data Grant Burst Types that may be defined: Data Grant Burst Types 1 through 6 are
associated with IUCs 4 through 9 respectively. Each Data Grant Burst Type description is defined in the
UCD message.

If this |E is a Data Grant Burst Type Pending (a zero length grant), it shall follow the NULL IE. Thisalows
CPE modems to process all actual alocationsfirst, before scanning the Map for data grant burst types pend-
ing and data acknowledgments.

6.3.2.2.5 Expansion |IE

The Expansion |E provides for extensibility, if more than 16 code points or 32 bits are needed for future | Es.

6.3.2.2.6 Null IE

A Null |1E terminates all actual alocationsin the IE list. It is used to infer alength for the last interval. All
Data Acknowledge |Es and All Data Grant Burst Type Pending | Es (Data Grant Burst Types with aninferred
length of 0) must follow the Null 1E.

6.3.3 Network Entry

2.11 Network Entry and INiti@liZBHON ........coccoi et e se e stene e 141
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The following clauses are not yet defined. These headings are placeholders.
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6.4 MAC Sublayer Common Part - Management Plane
6.4.1 MAC Sublayer - Common Part Service Interface Specification
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8. PHY

8.1 PHY service specifications

8.1.1 Scope and field of application
8.1.2 Overview of the service

8.1.3 Overview of interactions

8.1.4 PHY-SAP detailed service specification
8.1.4.1 PHY-CHARACTERISTICS.request
8.1.4.2 PHY-CHARACTERISTICS.confirm
8.1.4.3 PHY -TXSTART.request

8.1.4.4 PHY-TXSTART.confirm

8.1.4.5 PHY-TXEND.indication

8.1.4.6 PHY -RXSTART.request

8.1.4.7 PHY -RXSTART.confirm

8.1.4.8 PHY -RXCONT.request

8.1.4.9 PHY -RXCONT.confirm

8.1.4.10 PHY-DATA.request

8.1.4.11 PHY-RXDATA.request

8.1.4.12 PHY-DATA.confirm

8.1.4.13 PHY-DATA.indication

8.1.4.14 PHY-RXEND.indication

8.2 Physical Layer for 10 - 66 GHz

8.2.1 Overview

8.3 Overview

The following physical layer specification was designed to meet the functional requirements that have been
defined for Broadband Wireless Access (BWA) systems. It incorporates many aspects of existing standards
in order to leverage existing technology for reduced equipment cost and demonstrated robustness of
implementation, with modifications to ensure reliable operation in the targeted 10-66 GHz frequency band.
In addition, this physical layer was designed with a high degree of flexibility in order to alow service
providers the ability to optimize system deployments with respect to cell planning, cost considerations, radio
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capabilities, offered services, and capacity requirements. Two modes of operation have been defined for the
downstream channel, one targeted to support a continuous transmission stream and one targeted to support a
burst transmission stream. Having this separation allows each to be optimized according to their respective
design constraints, while resulting in a standard that supports various system requirements and deployment
scenarios.

8.3.1 Multiplexing and Multiple Access Technique
3.1.1 Multiplexing and Multiple Access Technique261

The upstream physical layer is based on the use of a combination of time division multiple access (TDMA)
and demand assigned multiple access (DAMA). In particular, the upstream channel is divided into a number
of “time dots.” The number of slots assigned for various uses (registration, contention, guard, or user traffic)
is controlled by the MAC layer in the base station and can vary over time for optimal performance. The
downstream channel can be based either upon time division multiplexing (TDM), where the information for
each subscriber station is multiplexed onto the same stream of data and is received by all subscriber stations
located within the same sector, or in an alternative method (defined for the burst mode of operation) which
allows bursts to be transmitted to specific CPEs in a similar fashion to the TDMA upstream bursts.

8.3.2 Duplexing Technique

Severa duplexing techniques are supported with this physical layer. The continuous transmission down-
stream mode that is defined supports frequency division duplexing (FDD) only, while the burst mode of
operation supports FDD with adaptive modulation or time division duplexing (TDD). Furthermore, the burst
mode of operation in the FDD case can handle subscribers incapable of transmitting and receiving at the
same instant due to their specific transceiver implementation. The continuous downstream mode is based on
a concatenated Reed-Solomon, interleaver, and convolutional code, and can support different orders of mod-
ulation on separate carriers. The burst mode supports the capability to have different modulation formats
transmitted on the same carrier so that the modulation level can be chosen on a subscriber level basis (i.e.,
adaptive modul ation). Note that adaptive modulation is supported with any of the duplexing techniques that
use the burst mode of operation.

8.3.3 Physical Media Dependent (PMD) Sublayers

Two different downstream physical layers have been defined in this standard. A Mode A downstream physi-
cal layer has been designed for continuous transmission, while aMode B physical layer has been designed to
support a burst transmission format.

Mode A is based upon a continuous transmission stream supporting a concatenation of Reed Solomon cod-
ing, interleaving, and convolutional coding for use in an FDD only system. Mode B supports a burst format
that allows systems to implement an adaptive modulation scheme for an FDD system as well as supporting
TDD configurations.

This approach to standardization allows for service providers to pick the format which best allows them to
meet their system requirements. Standards compliant subscriber stations are required to support at least one
of the downstream modes of operation as defined here.

A single upstream physical layer is also defined here to support aTDMA based burst upstream transmission.
8.3.3.1 Continuous Downstream PMD Sublayer (Mode A) Overview

The Mode A downstream physical layer first encapsulates MAC packets into a convergence layer frame as

defined by the transmission convergence sublayer. Then, the data is randomized and encoded using a
(204,188) Reed-Solomon code over GF(256). Following the outer block encoder, the data goes through a

26 Based On |IEEE P802.16.1-00/01r4, October 2000



CoOoO~NOOORAWNPE

2000-12-14 802.16.1¢c-00/15

convolutional interleaver with a depth of 1=12. Then, the data must either pass through an inner, constraint
length 7, convolutional code with arate of 1/2, 2/3, 3/4, 5/6, 7/8, or 1, or pass through a differential encoder
(i.e., bypassing the convolutional encoder) as defined in the following sections. Code bits are then mapped
to a QPSK, 16-QAM (optional), or 64-QAM (optional) signa constellation with symbol mapping as
described here. Finally, symbols are Nyquist filtered using a square-root raised cosine filter with a roll-off
factor of 0.15, 0.25 or 0.35.

8.3.3.2 Burst Downstream PMD Sublayer (Mode B) Overview

The Mode B downstream physical layer has a framing mechanism associated with it that simplifies the
support for TDD systems and half-duplex terminals. The frame can either be configured to support a TDM
transmission format, which would typically be used inaTDD system or an FDD system supporting adaptive
modulation/FEC groups (to be discussed later). One unique preamble is used to indicate the beginning of a
frame, which is followed by the PHY/MAC control data. A PHY control map is used to indicate the
beginning of different modulation/FEC groups, which will typically be in the order of QPSK followed by
16-QAM and 64-QAM with the FEC scheme chosen to meet each desired C/I requirements. In addition, the
modulation/FEC group specifications can change with time in order to adjust to the changing channel
conditions. Various frame configurations for FDD and TDD are supported, as was discussed in section 8.3.5,
Figure 51, and Figure 52. All subscriber station datais FEC block encoded alowing for a shortening of the
last codeword of a burst. The Mode B downstream physical layer also goes through a transmission
convergence sublayer that inserts a pointer byte at the beginning of the payload information bytes to help the
receiver identify the beginning of a MAC packet. Data bits coming from the transmission convergence layer
arefirst randomized, encoded using the defined outer and possibly inner codes, and then mapped, along with
the preambles, to a QPSK, 16-QAM, or 64-QAM (optional) signal constellation. The modulated symbols are
then Nyquist filtered using a square-root raised cosine filter with aroll-off factor of 0.15, 0.25 or 0.35.

8.3.3.3 Upstream PMD Sublayer Overview

The upstream physical layer has been designed to support burst modulation for a TDMA based system.
Since many of the specific upstream channel parameters can be programmed by MAC layer messaging com-
ing from the base station, several parameters can be left unspecified and configured by the base station dur-
ing the registration process in order to optimize performance for a particular deployment scenario. In this
mode, each burst is designed to carry MAC messages of variable lengths. The transmitter first randomizes
the incoming data, and then encodes the data using an outer code and possibly an inner code to be selected
by the MAC messages. The length of the codeword and the error correction capability of the code are pro-
grammable by the MAC messages coming from the base station via a burst configuration message. Each
burst also contains a variable length preamble and a variable length guard space at the end of the burst. The
preamble and coded bits are mapped to QPSK, 16-QAM (optional), or 64-QAM (optional) constellations.
Nyquist pulse shaping using a square-root raised cosine filter is also employed with aroll-off factor of 0.15,
0.25, or 0.35.

Include a brief discussion of how this PHY layer fitsin the reference model.

8.3.4 PHY Continuous FDD Mode Support

In continuous FDD operation, the upstream and downstream signals have no defined framing, and they oper-
ate on separate frequencies, which alows all subscribers to transmit on the upstream independently of what
is being transmitted on the downstream signal.

The BS periodically transmits downstream and upstream MAP messages, which are used to syncronize the
upstream burst transmissions with the downstream. The usage of the mini-slots is defined by the UL-MAP

message, and can change according to the needs of the system. A fixed modulation is used with PHY mode
A.
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8.3.5 PHY Burst Mode Support

In the burst mode, the uplink and downlink can be multiplexed in aTDD fashion asdescribed in 6.3.1.3 or in
an FDD fashion as described in 6.3.1.2. Each uses a frame with a duration as specified in 3.3.1. Within this
frame are a downlink subframe and an uplink subframe. In the TDD case, the downlink subframe comes
first, followed by the uplink subframe. In the burst FDD case, the downlink and uplink subframes occur
simultaneously on their respective frequencies, and occupy the whole frame. In both cases, the downlink
subframe is prefixed with information necessary for frame synchronization.

The available bandwidth in both directions is defined with a granularity of one PHY dlot (PS). The number
of PHY slotswith each frame is afunction of the modulation rate. The modulation rateis selected in order to
obtain an integral number of PS within each frame. For example, with a20 Mbaud modulation rate, there are
5000 PS within a 1-ms frame.

This standard provides the capability to efficiently support either a fixed modulation level per downstream
carrier or an adaptively changing modulation level and FEC coding set on a per subscriber station basis.
Depending on the deployment scenario, one may be preferred over the other. The adaptive modulation/FEC
capability is supported on a frame-by-frame basis when the downstream Mode B physical layer is imple-
mented.

The structure of the downlink subframe used by the BS to transmit to the SSs, using time division duplexing
(TDD), is shown in Figure 122. The structure of the downlink subframe used by the BS to transmit to the
SSs, using Burst FDD, is shown in Figure 123. These burst structure define the downlink physical channel.
It starts with a Frame Control Header that is always transmitted in QPSK. This frame header contains a pre-
amble used by the PHY for synchronization and equalization. It also contains control sections for both the
PHY and the MAC that is encoded with a fixed FEC scheme defined in this standard in order to ensure
interoperability. The Frame Control Header also may periodically contain PHY Parameters as defined in the
DCD and UCD.

Within the TDD downlink subframe, transmissions are organized into different modulation and FEC groups,
where the modulation type and FEC parameters are defined through MAC layer messaging. The PHY Con-
trol portion of the Frame Control Header contains a downlink map stating the PSs at which the different
modulation/FEC groups begin. Data should be transmitted in robustness order. For modulations this means
followed by 16-QAM, followed by 64-QAM. If morethan 1 FEC isdefined (via DCD messages) for a given
modulation, the more robust FEC/modulation combination appears first. There is a Tx/Rx Transition Gap
(TTG) separating the downstream subframe from the upstream subframe in the case of TDD.

Each SS continuously receives the entire downstream burst, decodes the data in the DS burst, and looks for
MAC headers indicating data for that SS.
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Figure 122—TDD Downlink Subframe Structure

Like the TDD downlink subframe, the burst FDD subframe starts with a TDM section that is organized into
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Figure 123—Burst FDD Downlink Subframe Structure

different modulation and FEC groups. This portion of the downlink subframe contains data transmitted to
SSs that are either full-duplex, are scheduled to transmit later in the frame than they receive, or are not
scheduled to transmit this frame. As in the TDD case, the TDM portion of the downlink is ordered by
decreasing robustness. The downlink subframe continues with a TDMA section. This portion of the down-
link subframe contains data transmitted to half-duplex SSsthat are scheduled to transmit earlier in the frame
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than they receive, if any. This allows an individual SS to decode a specific portion of the downstream with-
out the need to decode the whole DS burst. In this particular case, each transmission associated with differ-
ent burst types is required to start with a short preamble for phase re-synchronization the TDMA portion
does not need to be ordered by robustness. The PHY control portion contains a downlink map stating the
PSs at which the different modulation/FEC groups begin in the TDM section and stating the PS (and modu-
lation/FEC) of each of the TDMA sub-bursts

Note that the TDD downlink subframe, which inherently contains data transmitted to SSs that can only

transmit later in the frame than they receive, isidentical in structure to the Burst FDD downlink subframe
for aframe in which no half-duplex SSs are scheduled to transmit before they receive.

8.3.5.0.1 Downstream and Upstream Operation

A Short discussion is required in this overview section summarizing important PHY issues; Elaborated dis-
cussion should be done in relevant sub-sections following

3.1.3 Physical Media Dependent (PMD) SUDIGYENS.........couceieerereeerieese et eeneaean 262
8.3.5.0.2 Downstream
Placeholder only.

>>> Restructure to emphasize downstream vs. upstream and the fact that the downstream has 2 modes
sharing the same upstream

8.3.5.1 PHY/MAC Control transmission
The PHY Control portion of the downlink is used for physical information destined for al CPEs. The PHY

Control information is FEC encoded, but is not encrypted. The information transmitted in this section is
alwaystransmitted using awell known DL Burst Type. Thisburst typeis specified separately for each mode.

8.3.5.2 Downlink Data Transmission

The downlink data sections are used for transmitting data and control messages to the specific SSs. Thisdata
is aways FEC coded and is transmitted at the current operating modulation of the individual SS.-Message

8.3.5.2.0.1 Mode A (Continuous Downstream)

3.1.3.1 Continuous Downstream PMD Sublayer (Mode A) OVEIVIEW ..........cocoueerereeneeneeeneee e 262
8.3.5.3 MAP Relevance for Mode A PHY
In the Continuous PHY system, the downstream MAP (DL-MAP) only contains the Upstream Time Stamp,
and does not define what information is being transmitted. All SS continuously search the downstream sig-

nal for any downstream message that is addressed to them. The Upstream MAP (UL-MAP) message in the
downstream contains the Time Stamp that indicates the first mini-dot that the MAP defines.
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The delay from the end of the UL-MAP to the beginning of the first Upstream interval defined by the MAP
shall be greater than maximum round trip delay plus the processing time required by the SS (see Figure 57).

‘4— >round trip delay + Tpoc

Figure 57—Time Relevance of Upstream MAP Information (Continuous FDD)

8.3.5.3.0.1 Mode B (Burst Downstream)
3.1.3.2 Burst Downstream PMD Sublayer (Mode B) OVEINVIEW ..........cooruereeoiiieine e 262

8.3.5.3.0.2 Mode B Downstream transmission

In the burst mode cases, data is transmitted in robustness order in the TDM portion. In the TDMA portion,

C O OO O O O | G O G

If the downlink data does not fill the entire downlink subframe and the PHY mode is burst downstream, the
transmitter is shut-down.

8.3.6 MAP Relevance
8.3.6.1 MAP Relevance for Mode B PHY Systems
Theinformation in the PHY Control portion of the Frame Control Header pertains to the current frame (i.e.,

the frame in which it was received). The information in the Uplink Subframe Map in the MAC Control por-
tion of the Frame Control Header pertains to the current or following frame. This timing holds for both the
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TDD and FDD variants of the burst system. The TDD variant is shown in Figure 53 and Figure 56. The FDD
variant is shown in Figure 54 and Figure 55.
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Figure 53—Maximum Time Relevance of PHY and MAC Control Information (TDD)
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Figure 54—Maximum Time Relevance of PHY and MAC Control Information (FDD)
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Figure 55—Minimum Time Relevance of PHY and MAC Control Information (FDD)
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Figure 56—Minimum Time Relevance of PHY and MAC Control Information (TDD)

8.3.6.2 Duplexing Techniques

2.6.1 Duplexing Techniques118

>>MERGED<<
3.1.2 Duplexing Technique

2

8.3.6.2.1 Upstream

3.1.3.3 Upstream PMD Sublayer Overview

8.3.7 Uplink Burst types

The BS periodically broadcasts the Upstream MAP message (UL-MAP) on the downstream, which defines
the permitted usage of each upstream mini-slot within the time interval covered by that MAP message (see
Figure 126). The structure of the uplink interval used by the SSs to transmit to the BS is illustrated in

Figure 125.

There are three main classes transmissions by the SSs during the uplink frame:

a)

with parameters specified for UIUC=2

b)

width needs. These transmissions must be made with parameters specified for UIUC=1

Based On IEEE P802.16.1-00/01r4, October 2000

Transmssions in contention slots reserved for station registration. These transmissions must be made

Transmssions in contention slots reserved for response to multicast and broadcast polls for band-
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c) Transmssionsin bandwidth specifically allocated to individual SSs. These transmissions use param-

SS Transition Tx/Rx Transition
Gap Gap (TDD) \‘
Registration | BW Req. SS1 SSN
Contention | Contention Scheduled Scheduled
Slots Slots Data Data
(QAM-4) (QAM-4) (QAM-SS 1) (QAM-SS N)

Access Collision Access Bandwidth Collision Bandwidth
Burst Burst Request Request

Figure 125—Uplink Subframe Structure

eters associated to the specified UIUC.

Adaptive modulation may be used in the upstream, in which different users are assigned different modula-
tion types by the base station. During its scheduled bandwidth, a SS transmits with the modulation specified
by the base station, as determined by the effects of distance and environmental factors on transmission to
and from that SS. SS Transition Gaps (STG) separate the transmissions of the various SSs during the uplink
subframe. The STGs contain a gap to allow for ramping down of the previous burst, followed by a preamble
allowing the BS to synchronize to the new SS. The preamble and gap lengths are broadcast periodically in
the UCD message by the base station in the Frame Control Header.
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8.3.8 Continuous Downstream and Upstream Structure
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upstream channel
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Figure 126—Continuous Downstream FDD Mapping

8.3.9 PHY SAP Parameter Definitions

8.3.10 Downstream Physical Layer

3.2 DOWNSream PhySICAl LAYEN .......c.ooiieeieieieree ettt st

8.3.10.1 Mode A (Continuous Downstream Transmission)

3.2.1 Mode A: Continuous Downstream TranSMiSSION..........cecueeereeereeeeeireeseeeeeeesaeeeeeeneeeseeenes

8.3.10.2 Downstream Mode A: Message field definitions
8.3.10.2.1 Mode A: DL-MAP PHY Synchronization Field definition

TLVs moved to parameter section. Insert content from section 2.5.3 NEEDSto be rewritten.

Based On IEEE P802.16.1-00/01r4, October 2000
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Uplink Timestamp[31:16]

Uplink Timestamp[15:0]

Figure 17—PHY Synchronization Field (PHY Type = 2)

The Uplink Timestamp jitter must be less than 500 ns peak-to-peak at the output of the Downstream Trans-
mission Convergence Sublayer. This jitter is relative to an ideal Downstream Transmission Convergence
Sublayer that transfers the TC packet data to the Downstream Physical Media Dependent Sublayer with a
perfectly continuous and smooth clock at symbol rate. Downstream Physical Media Dependent Sublayer
processing shall not be considered in timestamp generation and transfer to the Downstream Physical Media
Dependent Sublayer.

Thus, any two timestamps N1 and N2 (N2 > N1) which were transferred to the Downstream Physical Media
Dependent Sublayer at times T1 and T2 respectively must satisfy the following relationship:

(N2 —-N1)/(4 x Symbol Rate) — (T2 —T1) <500 nsec
Thejitter includes inaccuracy in timestamp value and the jitter in all clocks. The 500ns allocated for jitter at
the Downstream Transmission Convergence Sublayer output must be reduced by any jitter that is introduced
by the Downstream Physical Media Dependent Sublayer.
The following table indicates the various frame times that are allowed for the current downstream Mode B

physical layer. The actual frame time used by the downstream channel can be determined by the periodicity
of the frame start preambles.

8.3.10.2.2 Mode A:UL-MAP Allocation Start Time definition

Inserted def,

The Alloc Start Time is the effective start time of the uplink alocation defined by the UL-MAP in units of
mini-slots. The start time is relative to the time of BSinitiaization (PHY Type =5). The UL-MAP Alloca-
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tion Start Timeis given as an offset to the Upstream Time Stamp defined in 8.3.10.2.1. Figure 52 illustrates
the relation of the Upstream Time Stamp maintained in the BS to the BS Mini-slot Counter.

BS Upstream Time Stamp e %A - eld
(PS = SymbolTime x 4) S\}m‘oo\"‘me S\jm\m)\T\“‘e|

Mini-Slot | Additional BS
Size 2M) | Resolution

Mini-slot Counter

28-3-M 0

Figure 52—BS System and Mini-slot Clocks

The BS and SS base the upstream allocations on a 32-bit counter that normally counts to (232 —1) and then
wraps back to zero. The bits (i.e., bit O to bit 31-3-M) of the mini-slot counter shall match the most-signifi-
cant bits (i.e,, bit 3+ M to hit 31) of the DL-MAP timestamp counter. That is, mini-slot N begins at times-
tamp value (N * T * 16), where T = 2M istheUCD multiplier that defines the mini-slot size (i.e., the number
of PS per mini-slot).

The constraint that the UCD multiplier be a power of two has the consequence that the number of PS per
mini-slot must also be a power of two.

8.3.10.2.3 UL-MAP Ack Time definition

The Ack Timeisthe latest time processed in uplink in units of mini-dots. Thistimeis used by the SSfor col-
lision detection purposes. The Ack Timeis given relative to the BS initialization time.

8.3.10.3 Downstream Mode B: Physical Convergence Sublayer

3.2.1.1 Mode A Downstream Transmission Convergence (TC) SUDI@Yer .......cccoeereirennienec s 263
3.2.1.2 Mode A Physical Media Dependent (PMD) Sublayer
3.2.1.2.1 Basehand interfacing..........cccceeveeiveeccicenne
3.2.1.2.2 Synch. byte inversion and randomization ...........
3.2.1.2.3 Reed S0lomon Coding.........coceereeererereieneenennenes
3.2.1.2.4 Convolutional interleaving
3.2.1.2.5 Convolutional Coding with QPSK MOAUIGLION .........ciiiiuiieieieeeieseere e

3.2.1.2.6 Convolutional Coding with 16-QAM Modulation (Optional) ..........cceuviveierieieeneeseiseeeiens 268
3.2.1.2.7 Differential encoding with QPSK or 16-QAM Modulation (16-QAM isoptiond)................. 268
3.2.1.2.8 Differential encoding with 64-QAM Modulation (Optional) .........cccceveveiereieserie e 270
3.2.1.2.9 Basehand PUISE ShapiNg......cccueieiuieeierieeeesee ettt eae et e seeneeneas 271
3.2.1.2.10 Summary of Mode A Downstream Physical Layer Parameters..........coceoereeerennenecieniniennens 271

8.3.10.4 Mode B (Burst Downstream Transmission)

>>> The following sections should refer to the relevant section of Mode A and text duplication should be
minimized for comprehension and natural flow
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3.2.2.2.3-> 3.2.1.2.2 (Randomization

3.2.2.2.5-> 3.2.1.2.3 (Reed Solomon

)

Code)

3.2.2.2.12->3.2.1.2.9 (Pulse Shaping)

3.2.2 Mode B: Burst Downstream Transmission

8.3.10.4.1 Downlink Mode B: DL-MAP PHY Syncronization Field definition

TLV moved to parameter section. Insert content from 2.5.3 . REWRITE!

Frame Length Code

Frame Number

Frame

Number

Figure 16—PHY Synchronization Field (PHY Type ={0,1})

802.16.1¢c-00/15

The following table indicates the various frame times that are allowed for the downstream Mode B physical
layer. The actual frame time used by the downstream channel can be determined by the SS from the period-

icity of the frame start preambles.

Table 1— Allowable frame times and Frame Length Code Encodings

Frame Length Code Frametime (Tg) Units
0 0.5 msec
1 1 msec
2 2 msec

8.3.10.4.2 UL-MAP Allocation Start Time definition

Inserted allocation start time definition and define time reference

The Alloc Start Time is the effective start time of the uplink alocation defined by the UL-MAP in units of
Mini-Slots. The start time isrelative to the start of aframe in which UL-MAP message is transmitted.

Based On IEEE P802.16.1-00/01r4, October 2000
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8.3.10.4.3 UL-MAP Ack Time definition
Inserted Ack time def
The Ack Timeis latest time processed in uplink in units of Mini-Slots. Thistime is used by the SSfor colli-

sion detection purposes. The ack time is relative to the start of aframein which UL-MAP message is trans-
mitted.

8.3.10.5 Downstream Mode B: Physical Convergence Sublayer

3.2.2.1 Mode B Downstream Transmission Convergence (TC) Sublayer .......c.cocoeieiiinninieicicc e 271

3.2.2.2 Mode B Physical Media Dependent (PMD) SUDIQYES ........couoireiiriiee e 272
3.2.2.2.1 Modulation/FEC Group DeEfiNITIONS.........ccoieiiieriiieieiieeiee et sne e esens 273
3.2.2.2.2 Downstream Physical Layer Terminal Capability Set Parameters..........ccoevvveeeeeeieievveieenens 273
3.2.2.2.3 Randomization
3.2.2.2.4 Forward Error CorreCtion (FEC) ..ot 273
3.2.2.2.5 Reed Solomon Encoding (for code types 1-3) .....oeeeereeiriereeereeie e 274
3.2.2.2.6 Code 2: Rate 2/3 Block Convolutional COE..........coueereeirierieericeee e 275
3.2.2.2.7 Code 3: Parity Check (OPtioNal) .......cccovivivieeiieiiieiesieeete et 275
3.2.2.2.8 Code 4: Block Turbo Code (OptionNal) .......ccciurieriiieieiieeise st s 275
3.2.2.2.9 Coding for the PHY/MAC control message portion of the frame..........cccceevvveeieicciiceenns 280
A (O =10 B 1= 0] o] =TT 280
I N 1Y Lo LU = o o OSSPSR 283
3.2.2.2.12 Basehand PulSe Shaping.........cocorierieiieieie ettt e 288
3.2.2.2.13 Summary of Mode B Downstream Physical Layer Parameters...........ccooevevveeeeseeisicennns 289

8.3.11 Upstream Physical Layer

B.3UPSIrEAM PhYSICAl LAYEN ..ottt sttt st sttt st s e st b eb e st se s e seese st eseese s besnensssesensens 289
8.3.11.1 Upstream Timing
The upstream timing is based on the Upstream Time Stamp reference, which is acounter that increments at a
ratethat is4 timesthe modulation rate. It therefore has aresol ution that equals 1/4" of the modul ation symbol
period. Thisallowsthe SSto track the BS clock with asmall time offset. The Upstream Time Stamp from the
BSisthen used to adjust the SSinternal Time Stamp so that it tracks the BS timing. The SS Time Stamp is
offset from the BS Time Stamp by the Timing Adjustment amount sent to each SSin the RNG-RSP message.
The offset causes the upstream bursts arrive at the BS at the proper time. After either the BS or SS Time
Stamps reach the maximum value they roll over to zero and continue to count.
8.3.11.1.1 Burst Mode Upstream Timing
In the burst PHY modes, at the start of each frame the Upstream Time Stamp counter in the BS must be reset
to zero, while in the SS must be reset using the current Timing Adjustment value as sent from the BS using
the RNG-RSP message.
8.3.11.2 Upstream Channel and Burst Descriptors

3.3.1 Upstream Channel and BUrst DESCIIPLIONS .........ccouiirieiiriiiieisiiieesesesse s se e ssesaesesaessssesessessesessesessen 289
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8.3.11.3 Upstream Physical Convergence Sublayer
3.3.2 Upstream Transmission Convergence (TC) SUDIAYEN........ccooeiireieeeeeeee e 289
8.3.11.4 Upstream Physical Media Dependent (PMD) Sublayer

>>> The following sections should refer to the relevant section of Mode B and text duplication should be
minimized for comprehension and natural flow

3.3.3.1-> 3.2.1.2.2 (Randomization)
3.3.3.2-> Most of thetext isin 3.2.2.2.4 10 3.2.2.2.9
3.3.35->3222120r 3.2.1.29

3.3.3 Upstream Physical Media Dependent (PMD) SUDIGYEY ........c.oeiiiieiii e
3.3.3.1 Randomization for SPectrum ShaPING .......cccevririiiiriei et ereer e
3.3.3.2 FOrWard ErrOr COMMECHION ....c..vevevieireieieiiesieteses sttt sttt b et ebene e

3.3.3.2.1 Reed Solomon Encoding (for code types 1-3)
3.3.3.2.2 Code 2: Rate 2/3 Block Convolutional COE..........co.eereeiriereeeiceee e
3.3.3.2.3 Code 3: Parity Check (OPLiONal) ........ccoceverererieieeeieeieeeie et
3.3.3.2.4 Code 4: Block Turbo Code (OPtioNal) .......coceuereeririeieeieeisie e s
B3B3 PrEAMDIE ... bbb bbb
B.3.3. 4 IMOUUIBLTON ...ttt bbbttt bbbt b ket e e
3.3.3.4.1 QPSK SymbBol MapPinNg......cveveiiiuiriereiieieriseeiesiesesesieseseesassesee e saesesesesseseesessasessensesessensssesessans
3.3.3.4.2 Gray-coded 16-QAM (OPtIONAD) ....c.eiveieiirieiieie ettt se et seneeee e
3.3.3.4.3 Gray-coded 64-QAM (OPtIONAD ....c.eiveieiereerieie ettt senseee e
3.3.3.5 Baseband Pulse Shaping .........c.coeereerennencic e
3.3.3.6 Summary of Upstream Physical Layer Parameters

8.3.12 Baud Rates, RF Channel Bandwidths and Framing lengths
3.4 Baud Rates and Channel BanOWidthS...........c..ceiiiiiiniiiieee e 304

8.3.13 Radio Sub-system Control

3.5 RadiO SUD-SYSEEM COMLIOL .......euiiiiiciiiete ettt se et st se s e e e se b eseese s besnensssesensens 306
3.5.1 Synchronization Technique (Frame and SIOL).........o.coeieirireeee e 306
B o =0 1103V e 11 (o) TSSO 306
3.5.3 POWES CONMION ...ttt e et en e 306

8.3.14 Minimum Performance
>>> Heavily modified at Session #10

3.6 MiNIMUM PEITOIMMANCE.......covectieteceete ettt sttt sttt ebe et et e b et e be st e sbesbesbeebeeseebs et e s esbesbesbesbesresnessesrenns
3.6.1 REFEIENCETIESE PlANES. .. c.ecviietiiei ettt ettt b e s ettt se et e st ebesae st ebeseenessesnesenenas
3.6.2 Propagation ConditioNS..........ccceerieiieeisieeeeseeseeee e

3.6.2.1 Propagation MOUEIS.........cueuiieeieeeeieie e e
3.6.3 Transmitter characteristics
3.6.3.1 Output Power ..........ccccevune
36.31L1BS....ceeeverene
3.6.3.1.2 CPE
3.6.3.2 Unwanted CondUCE EMISSIONS..........cceciiiirieieeeieeitesiesresresseesese e esesessasseseeseestesressessessessssessenns
3.6.3.3 Unwanted radiated EMISSIONS ........coeeiuieieeieecie e eee et e eteeete e eae e e ere e e sseesseebeesesnsesreesseesseesseennes
3.6.3.4 INtermOdulation ATEENUBLION..........coeeiuieceeecie e eeee e et e et e ete et e e e ese e e seesbeeaesseentesreesaeesseeseeennes
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3.6.3.5 POWET SEAIITTY ..ttt ae e e a e e e nene e 311
3.6.3.6 RF OUtput POWETN TIME IMESK .......cuiieieeieieeieie ettt eae e nenes 311
3.6.3.7 Tx/ Rx Carrier Switching Time REQUITEMENES..........cccverieiiiriisieisie e s 311
3.6.3.8 CPE Channel Switching Time
3.6.3.9 Specia Co-Location Requirements — TranSMITIEr ........c.cvveieiiiieiersie e 311
3.6.4 RECEIVEN CharaCEITSUIC ... ucueeueieeeieeeieieieeie ettt ettt sttt eaesbe e ebe st e s e s eaeseeseeeeseseeneeneseeneaean
3.6.4.1 Blocking Characteristics...........
3.6.4.2 Spurious Response Rejection
3.6.4.3 Intermodul ation RESPONSE REECLION .........cirieiiiiieieiieiriese ettt s se e e ese e senes
3.6.4.4 Unwanted ConduCEd EMISSIONS ........ccueuiiriieieriiiieiene sttt
3.6.4.5 Unwanted Radiated EMISSIONS ..ottt
3.6.4.6 Recelved Signal Strength Indication (RSSI) .........
3.6.4.7 Specia Co-Location Requirements — Receiver
3.6.5 Transmitter / Receiver Performance
3.6.5.1 Modulation ACCUraCy ..........ccocevvrverennen
3.6.5.2 RECEIVET PEITOIMMENCE. ......ceuiiiiiiiiriie ettt bbb

8.3.15 PHY for 10 - 66 GHz Management Plane

More definition for outline needs to be added (MIBs).

9. Configuration File
2.4 CONFIQUIALTION FlE......eceiiieeieeeeee ettt ettt sttt st b se et e e e b e s be s et e se e s e s ebesbensebeseeneseneeaeseas 69

The following sections are renumbered beginning with 9.1.

2.4, 1 SSTP AGUrESSING. .. ceeuiieieteietisiesiste st stete sttt e st ese e tesbe e ese st ese s esesse s eseseesebeseesessebe st esease st esessaneesensenensenes 69
2411 DHCP FieldS USEd By the SS ...ttt 69
A ST @ g T U] = 1 o] o TSR RS 70
2.4.2.1 SSBinary Configuration Fil@ FOIMMEL...........ccooeiiiieiieieeee e 70
2.4.2.2 CoNfiguration FIlE SEINGS. ....cveivieiiiirieiesieti ettt sttt ss st e s s s s beseeseseeseesa e esansens 71
Security Extensionsto TFTP Configuration File

2.20 TFTP Configuration File EXIENSIONS........ccoiiuiieiietiiieis et ese et e e ese s seeseseesenes 257
2.4.2.3 Configuration FIlE CrEAION .........cceiuiieeeieeceee ettt sttt ettt st eaeseeneeee e nene e 72
2.4.2.3.1 SSMIC CalCUIGLION. ...coueeiieerieesiee sttt 73
2.4.3 Configuration VerifiCaION ........co ittt ettt ee e e e e eneeneseeneeeenen 73
2431 BSMIC CAlCUIBLION......cocviciirieiicireeeses sttt 73
2.4.3.1.1 DIigest CalCUIALION .....cveuieeecieietee ettt sttt sttt sbese b e s be e enesaesense e enn 74

10. Parameters and Constants

10.1 Global Values

2.2 ParameterS a0 CONSLANES.......couvereuiireerireresiereiese et es e es s se e r e se s e eneseae s 44
10.1.1 PHY-specific Values
10.1.1.1 10- 66 GHz Parameter and Constant Definitions

Definition of PS needs to go here. Timebase tick also.
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10.2 Well know addresses and identifiers

2.1.2 Addressing and ConNECtion [ANLIFIENS........ceiieererieeee et 42

11. TLV Encodings

11.1 MAC Management Message Encodings

The following set of TLV encodings are specific to each MAC Management Message and have a scope that is
bounded by the message itself.

11.1.1 Uplink Channel Descriptor Message (UCD) Message

2.5.2.1 Uplink Channel Descriptor (UCD) MESSAJE.......ouivieiiiirieeiereseeisteeeessessssesessasse e ssasessessssessesssseseens 81
Only message-specific TLV encodings.

11.1.2 Downlink Channel Descriptor (DCD) Message

2.5.2.2 Downlink Channel Descriptor (DCD) MESSAE .......curuereeerieeeiereriereeresieeeeesiesesee e ieesaeseeseeeeseeseeens 84
Only message-specific TLV encodings.

11.1.3 Downlink MAP (DL-MAP) Message

2.5.3 DOWNIiNK MAP (DL-MAP) MESSAgE......c.ceueuertereeuerieieaieseeeeseeeseeseesesseseseeesseseenessesessesesssssesessensesessesessenes 90
Only message-specific TLV encodings.

11.1.4 Downlink MAP (UL-MAP) Message

254 UplNK MAP (UL-MAP) MESSAGE.......cueiueuiiueieieseesisieseeestesestesessasesessesessessssessesessesessesssssssesessassssessessssenes 92
Only message-specific TLV encodings.

11.1.5 Ranging Request (RNG-REQ) Message

2.5.5 Ranging Request (RNG-REQ) MESSA0E.......cuuutrureriiieiereeueseesertees e sieseseessssesee e seenessesesneseesesseneesessesessenes 95
Only message-specific TLV encodings.
2551 RNG-REQ TLYV ENCOUINGS ....c.ctrteuirtieiint ettt eieseiees e sse bbbt eb e bbb bbb bbb bt ebenees 97

11.1.6 Ranging Response (RNG-RSP) Message

2.5.6 Ranging ReSpoNSe (RNG-RSP) MESSA0E ........cuviueririiriiierierisiesestasee e ssesessessssessesessesessesssssssesessassssessessssenes 97
Only message-specific TLV encodings.
2.5.6. 1L RNG-RSP TLYV ENCOUINGS .....ccuitirieiiteiiiiiieieseesisieseeestesestesessasee e ssasessesssessessssesassesssssssesessassssessessssenes 98

11.1.7 Registration Request (REG-REQ) Message

2.5.7 Registration Request (REG-REQ) MESSAJE ......ccueuruireeerieeeieresuieeiesteseseesesseses e ssesesaesessessesessenessessssessan 100
Only message-specific TLV encodings.

11.1.8 Registration Response (REG-RSP) Message

2.5.8 Registration Response (REG-RSP) MESSAGE. .......ccuruirueirieirieiiniiieiesieiesee st see e ssesesaesesseseeessenessessssessas 101
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B3 S 0 =g Toxe o [T g0 USRS 103
11.1.9 Registration Acknowledge (REG-ACK) Message

2.5.9 Registration Acknowledge (REG-ACK) MESSA0E.........ccueirieiiiiieisieriieesisieseeesiesesse e st e ssess e ssesesnas 104
Only message-specific TLV encodings.

11.1.10 Privacy Key Management — Request (PKM-REQ) Message

2.5.10 Privacy Key Management — Request (PKM-REQ) MESSAQE.........cuvveirieeienisieiee e sesenas 104
Only message-specific TLV encodings.

11.1.11 Privacy Key Management—Response (PKM-RSP) Message

2.5.11 Privacy Key Management—Response (PKM-RSP) MESSAJE.......ccoiererrerenirieeee e 106
Only message-specific TLV encodings.

11.1.12 Dynamic Service Addition -- Request (DSA-REQ) Message

2.5.12 Dynamic Service Addition — Request (DSA-REQ) MESSAQE..........coveverieieiieiriiieesieie s 107
Only message-specific TLV encodings.
2.5.12.1 SS-Initiated Dynamic Service AdditioN .........cc.coveiieiiieniieies e 107
2.5.12.2 BS-Initiated Dynamic Service AQditiON .........c..ceiirireriei et 108

11.1.13 Dynamic Service Addition -- Response (DSA-REQ) Message

2.5.13 Dynamic Service Addition—Response (DSA-RSP) MESSAQE........cccrerverirereenirieeeieseeeeie e seneeeas 108
Only message-specific TLV encodings.
2.5.13.1 SS-Initiated Dynamic Service Addition
2.5.13.2 BS-Initiated Dynamic Service Addition

11.1.14 Dynamic Service Addition — Acknowledge (DSA-ACK) Message

2.5.14 Dynamic Service Addition — Acknowledge (DSA-ACK) MESSAE ......ccvreeirieeeerieresieresressesiesesnas 110
Only message-specific TLV encodings

11.1.15 Dynamic Service Change — Request (DSC-REQ) Message

2.5.15 Dynamic Service Change — Request (DSC-REQ) MESSA0E .......ccveueeruerirereenenieenie e siesesiees e seeneeeas 111
Only message-specific TLV encodings

11.1.16 Dynamic Service Change — Response (DSC-RSP) Message

2.5.16 Dynamic Service Change — Response (DSC-RSP) MESSAGE.........curveririeeirerisierieesiesssreseseseessesennas 112
Only message-specific TLV encodings

11.1.17 Dynamic Service Change — Acknowledge (DSC-ACK) Message

2.5.17 Dynamic Service Change — Acknowledge (DSC-ACK) MESSAE.......cciuveririeiireeeeiereseeisieseeeeenas 113
Only message-specific TLV encodings

11.1.18 Dynamic Service Deletion — Request (DSD-REQ) Message

2.5.18 Dynamic Service Deletion — Request (DSD-REQ) MESSAQE........ccererverirereeieeieinie e seeese s 114
Only message-specific TLV encodings
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11.1.19 Dynamic Service Deletion — Request (DSD-RSP) Message

2.5.19 Dynamic Service Deletion — Request (DSD-RSP) MeSsage ........covvereriereencrennne

Only message-specific TLV encodings

11.1.20 Multicast Polling Assignment Request (MCA-REQ) Message

2.5.20 Multicast Polling Assignment Request (MCA-REQ) MeSSage........covvvevvivereerennan.

Only message-specific TLV encodings

2.5.20.1 MCA-REQ TLYV ENCOUINGS......ccciviueriirinietiieisieiete st sne e ssese e ene

11.1.21 Multicast Polling Assignment Response (MCA-RSP) Message

2.5.21 Multicast Polling Assignment Response (MCA-RSP) MeSSage........ccccovveerenennne

Only message-specific TLV encodings

11.1.22 ARQ-ACK Messag

2522 ARQ-ACK MESSAGE.......oeiiieeieiiiee s

Only message-specific TLV encodings

11.1.23 Downlink Burst Type Change Request (DBTC-REQ) Message

2.5.23 Downlink Burst Type Change Request (DBTC-REQ) Message........cccovvvevvieneanns

Only message-specific TLV encodings

11.2 PKM Message Encodings

2.16.2.2 PKIM ATHIDULES......cvectieieciecieciectecre sttt ettt b e sre b sae b b eneenee s

The following sections are renumbered beginning with 11.2.1.

2.16.2.2.1 SErial-NUMDET ......ooviiriiiieeeerene et

2.16.2.2.2 Manufacturer-1D

2.16.2.2.3 MAC-AUAIESS ...t

2.16.2.2.4 RSA-Public-Key
2.16.2.2.5 SS-ldentification
2.16.2.2.6 DIiSPlay-StriNg ...cceeveiieiieeiieisiesieeeee e ese e

2.06.2.2.7 AUTH-KEY ..t
A 8 T I =) S
2.16.2.2.9 KEY-LITOIME ...ttt
2.16.2.2.10 Key-SequenCe-NUMDES ..........cccciiiiiieeseirieseee e
2.16.2.2. L1 HMAGC-DIQESL ....oveviievieieieie ettt ettt
2.16.2.2.12 SAID ...ttt
2.16.2.2.13 TEK-ParamEterS.......c.ccoereerierieeseesieaiesieeseeseeseeeseesseessesssesssesssssnsessenns

2.16.2.2.14 CBC-IV

2.06.2.2. 15 EITOr-COUE.......ccueieeeeteeteee et eee et et ete et eeesreeeteenveereeeseessesereenseensean
2.16.2.2.16 VeNdor-DEfiNEd.........ccccveireiiiiriiece e eve e naennens

2.16.2.2.17 CA-Certificate

2.16.2.2.18 SS-CertifiCaE ......cueuvviereiiiireicreire e
2.16.2.2.19 Security-CapabilitieS .......cc.oeieeeeee e
2.16.2.2.20 CryptographiC-SUITE ........couruereeerieeee e seee s ees
2.16.2.2.21 CryptographiC-SUITE-LiSt.......ceoreeeeerireeeirie e
2.168.2.2.22 VEISION ...ttt s

2.16.2.2.23 SA-Descriptor

2.16.2.2.28 SA-TYPE ..ooveeeveeeeereeeeeessesseessesesesesesessssseseeesessssess st esseeenssssssesesessesen
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2.16.2.2.25 SA-QUENY .....eeeeeiirirter ettt ettt ettt ee st r e Rt r et ne Rt ee R R e r e nenn 251
2.16.2.2.26 SA-QUENY-TY P .. cuieit et eierieeieeiteseesee sttt ettt ettt e e e ese e seese e s be et e b e b e abeebesaesseebenseenneaeeaeennen 251

11.2.1 Configuration File Encodings
2.3.2 Configuration-File-SPECITiC SELINGS........civiviririirieiriei ettt ss e st ena s b nesrenes 50
The following sections are renumbered beginning with 11.2.1.1.

2.3.2. 1 ENG-Of-DataMAIKE ...ttt ettt s et e eae st e neeee e eneneene
2.3.2.2 Pad CONfigUIation SEELING.......coveuereerieeeeierieeeesieie ettt se e e b et e b seste e e se s eaeseeseeeeseeneneene
2.3.2.3 Software Upgraded Filename
2.3.2.4 SNMP Write-Access Control
2.3.25SNMP MIB Object ......ccccovrurvvrerirennnee.
2.3.2.6 Software Upgrade TFTP Server

11.2.2 Common Encodings

The following table provides an overview of the common TLV encodings and their scope of use.

Table 2—Common Encodings

Type Parameter Name Scope
0 Pad Configuration File
1 Downstream Frequency Configuration Setting Configuration File
REG-REQ
2 Upstream Channel ID Configuration Setting Configuration File
REG-REQ
3 Network Access Control Object (NACO) Configuration File
REG-REQ
4 Downstream Modulation Configuration Setting REG-REQ
5X SS Capabilities Encodings REG-REQ
REG-RSP
5.1-55 Unused
5.6 Privacy Support REG-REQ
REG-RSP
57 Unused
58 Upstream CID Support REG-REQ
REG-RSP
5.9-5.11 Unused
5.12 SS Demodulator Types REG-REQ
REG-RSP
5.13 SS Modulator Types REG-REQ
REG-RSP
5.14 Duplexing Support REG-REQ
REG-RSP
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Table 2—Common Encodings

46

Type Parameter Name Scope
5.15 Bandwidth Allocation Support REG-REQ
REG-RSP
6 SS Message Integrity Check (MIC) Configuration Set- Configuration File
ting
7 BS Message Integrity Check (MIC) Configuration Set- Configuration File
ting
8 Vendor ID Encodings REG-REQ
9 Software Upgrade Filename Configuration File
10 SNMP Write-Access Control Configuration File
1 SNMB MIB Object Configuration File
12 Unused
13 Service(s) not available responses
14-16 unused
17.X Privacy Configuration Setting Options
17.1 Authorize Wait Timeout Configuration File
REG-REQ
17.2 Reauthorize Wait Timeout Configuration File
REG-REQ
17.3 Authorization Grace Tutorial Configuration File
REG-REQ
17.4 Operational Wait Timeout Configuration File
REG-REQ
175 Rekey Wait Timeout Configuration File
REG-REQ
17.6 TEK Grace Time Configuration File
REG-REQ
17.7 Authorize Regject Wait Timeout Configuration File
REG-REQ
17.8 SA Map Timeout Configuration File
REG-REQ
17.9 SA Map Max Retries Configuration File
REG-REQ
18 unused
19 Trivial File Transfer Protocol Server Timestamp REG-REQ
20 TFTP Server Provisioned SS Address REG-REQ
21 Software Upgrade TFTP Server Configuration File
24.X Upstream Service Flow Encodings Configuration File

Based On |IEEE P802.16.1-00/01r4, October 2000
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Table 2—Common Encodings
Type Parameter Name Scope
25.X Downstream Service Flow Encodings Configuration File
REG-REQ
REG-RSP
DSX-REQ/RSP/ACK
[24/25].1 Service Flow Reference
[24/25].2 Service Flow Identifier
[24/25].3 Connection Identifier
[24/25].4 Service Class Name
[24/25].5.X Service Flow Error Encodings
[24/25].5.1 Error Parameter
[24/25].5.2 Error Code
[24/25].5.3 Error Message
[24/25].6 Quality of Service Parameter Set Type
[24/25].7 Priority
24.8 Upstream Maximum Sustained Traffic Rate
258 Downstream Maximum Sustained Traffic Rate
[24/25].9 Maximum Traffic Burst
[24/25].10 Minimum Reserved Traffic Rate
[24/25].11 Assumed Minimum Reserved Rate Packet Size
[24/25].12 Timeout for Active QoS Parameters
[24/25].13 Timeout for Admitted QoS Parameters
[24/25].43 Vendor Specific QoS Parameters
24.15 Service Flow Scheduling Type
2417 Nominal Polling Interval
24.16 Request/Transmission Policy
24.18 Tolerated Poll Jitter
24.19 Unsolicited Grant Size

Based On IEEE P802.16.1-00/01r4, October 2000

a7




CoOoO~NOOORAWNPE

2000-12-14 802.16.1¢-00/15
Table 2—Common Encodings
Type Parameter Name Scope
24.20 Nominal Grant Interval
24.21 Tolerated Grant Jitter
24.22 Grants per Interval
25.14 Maximum Downstream L atency
26 Unused
27 HMAC-Digest Configuration File
REG-REQ
REG-RSP
DSX-REQ/RSP/ACK
30 Authorization Block SSinitiated DSA-REQ/DSC-REQ
Privacy Enable Configuration File
29 REG-REQ
43 Vendor-Specific Information Configuration File
REG-REQ
255 End-of-Data Marker Configuration File
2.3 Encodings for Configuration and MAC-Layer MESSAJING ......ccveevevereererieeereiesriiesesieseeseseesessesssseseesessesesseseesen 46
2.3.1 Configuration File and RegiStration SEtiNGS. ......ccououeeeeriririeierieeee et eene e eeneseenes 46
2.3.1.2 Upstream Channel 1D Configuration SEtING........c.coeoueererereieeerieere s 47
2.3.1.3 Network Access Control OBJECt (NACO) ....ucuiieiiiieiiiieeete ettt eb st se e ene e 47

2.3.1.5 SS Message Integrity Check (MIC) Configuration Setting.....
2.3.1.6 BS Message Integrity Check (MIC) Configuration Setting....
2.3.1.7 Trivia File Transfer Protocol (TFTP) Server TimEStamP......cccoveueerererieeeeseeree e
2.3. 1.8 TFTP Server ProviSioned SS AGAIESS.........ccciiirieieeeieeee ettt ea e e s e e neneene
2.3.1.9 Upstream Service Flow Encodings.........
2.3.1.10 Downstream Service Flow Encodings
2.3.1.11 Privacy Enable.......ccccccovvveveiiiceeee,

2.3.1.12 Vendor-SpeCific INFOIMELION.........cc.ieieieeiee ettt eae e ene e

2.3.3 Registration-Request/Response-SPecifiC ENCOINGS .........ovraiiuireeieseereesise e

2.3.4 Dynamic-Service-Message-Specific Encodings...

2.3.3.1 SS Capabilities Encoding
2.3.3. L. L PriVaCY SUPPOM .. c.viietiieueeiesietestesistesesteseesessesessessssesseseseessssessasessesessesessessesensassssensssessessssessnsesens
2.3.3. 1.2 UPSIream ClID SUDPOM ....ccuveuieiieiesiesiesiesiesiesiestes e e esses s seeseestessessessessessessesseessassensesseseessesses
2.3.3.1.3 SS DEMOUUIGIOr TYPES....veveuireieriierestesiesestesessessssesseseseessssessesessesessesessessesessassssensesessessssesessesens
2.3.3. 1.4 SSIMOUUIBLOE TYPES....eueeueeeuetereeueneetesteeeseseesesseesseeeseseesesseseasessesessesesseaeesensesessensseseensssenessanens

2.3.3.1.6 Bandwidth AllOCELTON SUPPOIT......c.ceueeeiieeereeieeet ettt ee ettt se e ese e e s e e e snenesseneas
RCRCIZA VA= 0T (o g | DI = oo o 1 0T FO OO ERST T STSP
2.3.3.3 Service(s) Not Available Response.................

2.3 4.1 HMAC-DIgES...cceeeeeererrrrererieeeereneereeseneeeens
2.3.4.2 AULNOTIZBEON BIOCK........ecvictieiiete ettt et e ettt et eteente e s e estessaeesaesseesbeaseensesnnesneesseessenns

2.3.5 Quality-of-Service-Related ENCOINGS .....ccuevriereirieieeriete ettt sneseeneseenes

2.3.5.1 Upstream Service Flow Encodings.........
2.3.5.2 Downstream Service Flow Encodings....
2.3.5.3 General Service FIOW ENCOUINGS.......vcovieieiiieiiieiecisiete ettt ese st ese st ese e sansene
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2.3.5.4 Service Flow Error Encodings

802.16.1¢c-00/15

2.3.5.3.1 SEVICE FIOW REFEIENCE......ccveeee ettt ettt ettt et e et aeentesaesaeesaeesnnesseeareens
2.3.5.3.2 SEVICE FIOW LHBNEITIEN ..ottt e eteeaeeeesreesnnesaeenreens
2.3.5.3.3 Connection Identifier..........ccuc.....
2.3.5.3.4 Service ClassName...........ccceueueee

2.3.5.4. 1 EITOrE Par@MELET ........ccveeeeeie e e et e et e e eteeeteete et e eteeeteeseesseesseeseseseesseesessesnsesnsssneesnsesseeasenns
2.3.5. 4.2 EITON COUB.....coeeiueeeteeeteeeteecte et eeteee et e et e s te e eteeeteeaeeseeste e seesseesseessseseeesenassensesnsesnseansesneesnsesseessenns
2.3.5.4.3 Error Message

2.3.5.5 Common Upstream and Downstream Quality-of-Service Parameter Encodings...........cccoceeeeevenene. 59

2.3.5.5.1 Quality Of Service Parameter SEL TYPE.....oociiueriieiereieeisie st ee st ssese e besa e ssesesseeas
2.3.5.5.2 TrAfIC PIIOMTY ..ueveuicteietieees ettt sttt se e tes e be s bese e e st aseese s b e sneneseneaseneas
2.3.5.5.3 Maximum Sustained TraffiC RAE...........cccevieieiecie e
2.3.5.5.4 Upstream Maximum Sustained Traffic Rate
2.3.5.5.5 Downstream Maximum Sustained Traffic Rate
2.3.5.5.6 MaxXimum TraffiC BUISL......c.ciiieeiiiieieieiiiresi ettt
2.3.5.5.7 Minimum Reserved Traffic Rate.........cccccovveruenene

2.3.5.5.8 Assumed Minimum Reserved Rate Packet Size
2.3.5.5.9 Timeout for Active QoS Parameters....................
2.3.5.5.10 Timeout for Admitted QOS ParamELerS.........coueiveiiieieeiee et
2.3.5.5.11 Vendor SpecCific QOS Par@MELENS. .......coueuiriririerieieieie et e e seese e se e sseneese e

2.3.5.6 Upstream-Specific QoS Parameter Encodings......

2.3.5.6.1 Service Flow Scheduling Type........ccccevevenene
2.3.5.6.2 Nomind Palling Interva ..............
2.3.5.6.3 Request/TranSmiSSION POLICY .....cououeiieieeeeeree et e
2.3.5.6.4 TOIErae POl JILEN .....oueieeeeeeeeee ettt ettt ee s ese e e eaeneneen
2.3.5.6.5 Unsolicited Grant Size.
2.3.5.6.6 NOMINal Grant INEENVAL ........c.cciiiiiiiiiieeir ettt
2.3.5.6.7 TOIEraed Grant JIHLEN......c.euiveririeeeiiireeiet ettt ettt bbb n e
2.3.5.6.8 GrantS PN INTEIVA ........cuiiieicieieti ettt st e bt bese s s neebe e enesaesense e enn

2.3.5.7 Downstream-Specific QoS Parameter ENCOOINGS .........coveirieireririneie e

2.3.5.7.1 Maximum Downstream Latency

2.3.6 Privacy Configuration SettingS OPiON ........coeereeriereee e eiesesicee e sissesee e see e sseseseesesseseesesseneesessesessenes
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Move to PHY Begin

11.2.4 Upstream Map

Whether in the Burst or Continuous PHY modes, the upstream MAP message (UL-MAP) defines the usage
for the upstream mini-dots using a series of Information Elements (IE), which define the useage of each
upstream interval. The UL-MAP defines the upstream usage in terms of the offset from the previous | E start
(the length) in numbers of mini-dots.

| think the sections below could be deleted.

Moveto PHY End

Move to Phy Begin

Moveto PHY END
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