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I. Introduction
This contribution is one of several contributions which are all part of a coordinated effort to include updated ASN.1 coding of all MAC control messages in P802.16m. The work is split along the “Functional Areas” defined in Table 678 of P802.16m/D8. 
In this coordinated effort, any changes to the ASN.1 coded messages as contained in Annex R.2 of P802.16m/D8 are shown with markup. This allows the members of the workgroup to easily determine what changes are proposed from version D8 of the draft. These changes are intended to align the ASN.1 specification in Annex R.2 of P802.16m/D8 to the MAC message tables present in the same draft.
This contribution introduces ASN.1 coding for the MAC messages in the Handover Functional Area (AAI-HO-IND, AAI-HO-REQ, AAI-HO-CMD, AAI-NBR-ADV, AAI-NBR-REQ, AAI-SCN-REQ, AAI-SCN-RSP, and AAI-SCN-REP). 
Any changes applied to the definition of AAI-HO-IND, AAI-HO-REQ, AAI-HO-CMD, AAI-NBR-ADV, AAI-NBR-REQ, AAI-SCN-REQ, AAI-SCN-RSP, and AAI-SCN-REP during the meeting can be also applied to the ASN.1 coded messages below, allowing the group to see the changes and approve those changes. Thus at the conclusion of Session #69 these messages will be fully up-to-date.
II. Proposed text 
Annex R.2 MAC Control Message Definitions
[Editor Note: update the text in Annex R.2 from P955 L21 to P962 L16 with the following marked changes]

------------------------------------------------- Start of proposed text --------------------------------------------------
-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-

-- System Configuration Descriptor Messages

-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-

--

-- Message specific types

--

PreamblePart ::= BIT STRING(SIZE(4)) -- IdCell partitioning in Table 823 







































-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-

-- Common type definitions

-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-
TriggerConditions ::= SEQUENCE {

    hoTriggers                     SEQUENCE (SIZE(1..64)) OF SEQUENCE {

      hoConditionsList             SEQUENCE (SIZE(1..4)) OF SEQUENCE {

        absType                    INTEGER {

                                     any (0),

                                     macroABS (1),

                                     macroHotZoneABS (2),

                                     femtoABS (3),

                                     r1Bs (4)} (0..15),

        triggerType                INTEGER {

                                     cinr (0),

                                     rssi (1),

                                     rtd (2),

                                     numConsecutivePSFHsMissed (3),

                                     rd (4)} (0..7),

        triggerFunction            INTEGER {

                                     nbrAbsGreaterThanAbsValue (1),

                                     nbrAbsLessThanAbsValue (2),

                                     nbrAbsGreaterThanSabsByRelVal (3),

                                     nbrAbsLessThanSabsByRelVal (4),

                                     sabsGreaterThanAbsValue (5),

                                     sabsLessThanAbsValue (6)} (0..7),

        triggerAction              INTEGER {

                                     respondWithAAI-SCN-REP (1),

                                     respondWithAAI-HO-REQ (2),

                                     respondWithAAI-SCN-REQ (3),

                                     declareABSUnreachable (4),

                                     cancelHO (5)} (0..7),

        triggerValue               INTEGER (0..255),

        triggerAvgPara             INTEGER {

                                     one (0),

                                     oneOver2 (1),

                                     oneOver4 (2),

                                     oneOver8 (3),

                                     oneOver16 (4),

                                     oneOver32 (5),

                                     oneOver64 (6),

                                     oneOver128 (7),

                                     oneOver256 (8),

                                     oneOver512 (9)} (0..255)

         }

       }

     }
-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-

-- Handover Messages

-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-

StartFrameNumber ::= INTEGER (0..3)

SuperframeNumberLSB ::= INTEGER (0..63)

ABSID ::= BSID

CarrierIndexArray ::= SEQUENCE (SIZE(0..63)) OF PhyCarrierIndex

ABSCINRMean ::= INTEGER (0..255)

ABSRSSIMean ::= INTEGER (0..255)

RelativeDelay ::= INTEGER (0..255)

ABSRTD ::= INTEGER (0..255)

HandoverEventCode ::= ENUMERATED {


targetABSSelection,


allTargetABSesUnreachable,


servingABSUnreachable,


hoCancel

}

ServiceLevelPrediction ::= ENUMERATED {


noServicePossible,


serviceAvailableFromSomeServiceFlows,


macConnectionPossibleWithSpecifiedQoS,


noServiceLevelPrediction
}

PreassignedCarrierInfo ::= SEQUENCE {


carrierStatus ENUMERATED {



doNotActivate,



activateImmediatelyAfterHO }, 

preAssignedSecondaryCarrier PhyCarrierIndex

}

CPLength ::= ENUMERATED {


oneSixteenth,


oneEighth,


oneFourth

}

SFHDeltaInfo ::= SEQUENCE { -- ??? Needs clarification


sfhSubpacket1 SFHSubpacket1 OPTIONAL,


sfhSubpacket2 SFHSubpacket2 OPTIONAL,


sfhSubpacket3 SFHSubpacket3 OPTIONAL

}

CarrierInfo ::= SEQUENCE {


saPreambleIndex PreambleIndex,


saPreambleTransmitPower INTEGER (0..255),


carrierIndex PhyCarrierIndex,

pagingCarrier BOOLEAN OPTIONAL,


pagingGroupID PGID,

ssfhChangeCount INTEGER (0..15)

}







SFHSubpacket1 ::= SEQUENCE {


-- ??? what is the definition?

}

SFHSubpacket2 ::= SEQUENCE {


-- ??? what is the definition?

}

SFHSubpacket3 ::= SEQUENCE {


-- ??? what is the definition?

}

PhyModeID ::= SEQUENCE { -- ??? Definition?


--channelBandwidth


--fftSize


--cyclicPrefix


--frameDuration

}




CarrierIndexList ::= SEQUENCE (SIZE(0..63)) OF SEQUENCE {


carrierIndex PhyCarrierIndex,


cinrMean ABSCINRMean OPTIONAL,


rssiMean ABSRSSIMean OPTIONAL,


relativeDelay RelativeDelay OPTIONAL

}

ScanPurpose ::= ENUMERATED {


listedInNbrAdv,


notListedInNbrAdv

}

ReportMode ::= ENUMERATED {


noReport,


periodicReport,


eventTriggeredReport,


oneTimeScanReport

}

ReportMode2 ::= ENUMERATED {


eventTriggeredReport,


periodicReport

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- AMS Handover Indication

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-HO-IND ::= SEQUENCE {


hoEventCode CHOICE {



targetABSSelection TargetABSSelection, -- 0b00



targetABSUnreachable TargetABSSelection, -- 0b01



servingABSUnreachable TargetABSSelection, -- 0b10



handoverCancel HandoverCancel


}, -- 0b11


...

}

TargetABSSelection ::= SEQUENCE {


targetABSID ABSID,


targetABScarrier PhyCarrierIndex OPTIONAL,


amsCarrierAtServingABS PhyCarrierIndex OPTIONAL

}

HandoverCancel ::= SEQUENCE {


sfhMismatchIndication ENUMERATED {



sfhMismatch,



sfhMatch


} 
}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- AMS Handover Request

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-HO-REQ ::= SEQUENCE {


nbrAdvChangeCount INTEGER (0..255) OPTIONAL,


carrierPreassignment BOOLEAN OPTIONAL,


nbrABSIndexList SEQUENCE (SIZE(0..255)) OF SEQUENCE {






nbrAbsIndex AbsIndex,








-- At least one of absCINRMean and absRSSIMean shall be

-- present 


absCINRMean ABSCINRMean OPTIONAL,



absRSSIMean ABSRSSIMean OPTIONAL,




absCarrierIndex PhyCarrierIndex OPTIONAL


},
nbrFullABSIdList SEQUENCE (SIZE(0..255)) OF SEQUENCE {



nbrFullAbsId AbsIndex,

-- At least one of absCINRMean and absRSSIMean shall be

        -- present


        absCINRMean ABSCINRMean OPTIONAL,



absRSSIMean ABSRSSIMean OPTIONAL,



absCarrierIndex PhyCarrierIndex OPTIONAL


},

...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- AMS Handover Command

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-HO-CMD ::= SEQUENCE {


mode CHOICE {



hoCommand HOCommand,



zoneSwitchCommand ZoneSwitchCommand,



amsHORequestRejected NULL

},

...

}














































HoCommand ::= SEQUENCE {

    hoReentryMode                  CHOICE {

      amsDisconnectFromSabs        SabsHoReentry,

      amsConnectToSabs             SEQUENCE {

        sabsCommunication          SabsCommunication,

        sabsHoReentry              SabsHoReentry}

      }
    }
SabsCommunication ::= SEQUENCE {

    hoReentryInterleavingInterval INTEGER (0..255) OPTIONAL,

    amsCarrierAtServingABS        PhyCarrierIndex OPTIONAL,

    -- Present if hoReentryInterleavingInterval > 0  

    hoReentryInterval             INTEGER (0..255) OPTIONAL,

    hoReentryIteration            INTEGER (0..7) OPTIONAL

    }

SabsHoReentry ::= SEQUENCE {

    -- Difference between Disc time and Action time in units of frames

    disconnectTimeOffset           INTEGER (0..255),

    resourceRetainTime             INTEGER (0..255) OPTIONAL,

    targetBsList                   SEQUENCE (SIZE(0..255)) OF SEQUENCE {                                                

      targetBsid                   BSID,

      saPreambleIndex              PreambleIndex,

      faIndex                      FAIndex OPTIONAL, -- legacy ABS only 

      actionTime                   INTEGER (0..255), -- absolute frame#

      cdmaBasedRanging             CHOICE {

        skipCdmaRanging            SEQUENCE {

          offsetData               INTEGER(0..127),  -- 31.5dB to 32 dB 

          offsetControl            INTEGER(0..127)}, -- with 0.5 dB step

        cdmaRanging                SEQUENCE {

          dedicatedCdmaRngCode     INTEGER (0..31) OPTIONAL,

          -- ??? why 0b0: 0b01, 0b1: 0b10?

          rngOpportunityIndex      INTEGER (0..7) OPTIONAL,

          rngOpportunitySubframe   INTEGER (0..3) OPTIONAL}

                                   },

      hoProcessOptimization        HoProcOptimization,

      seamlessHoSupported          BOOLEAN,

      rangingIndicationDeadline    INTEGER (0..255),

      preassignedSTID              STID,

      serviceLevelPrediction       ServiceLevelPrediction,

      -- present when T-ABS not included in AAI-NBR-ADV 

      targetABSCarrier             PhyCarrierIndex OPTIONAL,

      channelBandwidth             INTEGER (0..255) OPTIONAL,

      cpLength                     CPLength OPTIONAL,

      preassignedCarrierList       SEQUENCE (SIZE(0..8)) OF

                                   PreassignedCarrierInfo,  

      preallocatedBasicCID         CID OPTIONAL, -- HO to legacy BS

      sfhDeltaInfo                 SFHDeltaInfo OPTIONAL, 

      ssfhChangeCount              INTEGER (0..15) OPTIONAL,

      ssfhApplicationTime          BOOLEAN OPTIONAL

      },

    ...

    }

ZoneSwitchCommand ::= SEQUENCE {


hoReentryMode ENUMERATED {



amsDiscFromServingMZone,



amsMaintainsCommunication


},


resourceRetainTime INTEGER (0..255) OPTIONAL,


faIndex FAIndex OPTIONAL,


actionTime INTEGER (0..255),


lzonePreambleIndex PreambleIndex3,


preallocatedBasicCID CID OPTIONAL,


...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Neighbor Advertisement

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

































































AAI-NBR-ADV ::= SEQUENCE {

    changeCount                    INTEGER (0..7),

    numberOfCellTypes              INTEGER (0..7),

    cellType                       INTEGER {

                                     macro (0),

                                     micro (1),

                                     macroHotzone (2),

                                     femto (3),

                                     relay (4),

                                     r1BZOrLZoneOfABS (5)    

                                   } (0..15),

    numberOfNbrAdvSegments         INTEGER (0..15),

    nbrAdvSegmentIndex             INTEGER (0..15),

    startingAbsIndex               AbsIndex,

    nbrABSInfoList                 SEQUENCE (SIZE(1..255)) OF SEQUENCE {

      absid                        ABSID,

      macProtocolVersion           MacProtocolVersion,

      cpTime                       CPLength,

      carrierInfoArray             SEQUENCE (SIZE(1..7)) OF CarrierInfo,

      sfhInfo                      CHOICE {

        sfhSubpack                 SEQUENCE {

          sfhSubpacket1            SFHSubpacket1,

          sfhSubpacket2            SFHSubpacket2,

          sfhSubpacket3            SFHSubpacket3},

        deltaRefToCurCarrier       SFHDeltaInfo,

        deltaRefToPrevCarrier      SFHDeltaInfo},

      nbrSpecificTrigger           TriggerConditions OPTIONAL        

                                   } OPTIONAL,

    r1NbrABSInfoList               SEQUENCE (SIZE(1..255)) OF SEQUENCE {

      nbrBSID                      BSID,

      reuseFactor                  ENUMERATED { 

                                     reuseFactor1, 

                                     reuseFactor3},

      preambleIndex                PreambleIndex3,

      phyModeID                    PhyModeID},

    phyCarrierIndexList            SEQUENCE (SIZE(0..64)) OF

                                   PhyCarrierIndex,

    idCellRangeStart               INTEGER (0..1023) OPTIONAL,

    idCellRangeEnd                 INTEGER (0..1023) OPTIONAL,   

    nbrAdvOffset                   INTEGER (0..15) OPTIONAL,

    nbrAdvInterval                 INTEGER (0..15) OPTIONAL,

    servABSLZonePreambleIndex      PreambleIndex3 OPTIONAL,

    -- ??? duplicate fields?

    nbrBSID2                     BSID OPTIONAL,

    reuseFactor2                 ENUMERATED { 

                                     reuseFactor1, 

                                     reuseFactor3},

    preambleIndex2               PreambleIndex3,

    channelBandwidth             ENUMERATED { 

                                   fiveMHz, 

                                   sevenMHz, 

                                   eightDot75MHz, 

                                   tenMHz} OPTIONAL,

    -- ??? duplicate fields?

    r1BSCarrier                  PhyCarrierIndex OPTIONAL,

    ldmParameterAI               INTEGER (0..15) OPTIONAL,

    ldmParameterUAI              INTEGER (0..255) OPTIONAL,

    ldmParameterSFO              INTEGER (0..511) OPTIONAL,    

    ...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Neighbor List Request

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-NBR-REQ ::= SEQUENCE {


lsbRequestedBSID INTEGER (0..4095),


requestBSType INTEGER {



csgFemtoABS (0),



osgFemtoABS (1)


} (0..3),


...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Scanning Interval Allocation Request

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-SCN-REQ ::= SEQUENCE {


scanDuration INTEGER (0..255),


interleaving INTEGER (0..255),


scanIteration INTEGER (0..63),


recommendStartSuperFrame SuperframeNumberLSB OPTIONAL,


recommendedStartFrame StartFrameNumber OPTIONAL,


configChangeCount INTEGER (0..7) OPTIONAL,


recommendedNbrAbsIndexList SEQUENCE (SIZE(0..63)) OF AbsIndex,


nbrAdvSegmentIndex INTEGER(0..15) OPTIONAL,


nbrBitmapIndex BIT STRING (SIZE(1..256)) OPTIONAL,


recommendedFullNbrABSIDList SEQUENCE (SIZE(0..63)) OF BSID,


saPreambleIndexList SEQUENCE (SIZE(0..15)) OF PreambleIndex2,


nbrAbsList SEQUENCE (SIZE(0..63)) OF CarrierIndexArray,


servingAbscarrierIndexList SEQUENCE (SIZE(0..63)) OF PhyCarrierIndex,


csgidList SEQUENCE (SIZE(0..15)) OF SEQUENCE {



operatorID 
OperatorID OPTIONAL,



csgid

CSGID


},


...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Scanning Interval Allocation Response

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-SCN-RSP ::= SEQUENCE {


scanDuration INTEGER (0..255),


reportMode ReportMode,


reportMetric ReportMetric,


reportPeriod INTEGER (0..255),


durationOfSignalLocationMeas INTEGER (0..15) OPTIONAL, 


startSuperFrame SuperframeNumberLSB OPTIONAL,


startFrame StartFrameNumber OPTIONAL,


interleavingInterval INTEGER (0..255) OPTIONAL,


scanIteration INTEGER (0..63) OPTIONAL,


configChangeCount INTEGER (0..7) OPTIONAL,


recommendedNbrAbsIndexList SEQUENCE (SIZE(0..63)) OF SEQUENCE {



nbrAbsIndex AbsIndex OPTIONAL,



recommendedCarrierIndexList SEQUENCE (SIZE(0..63)) OF PhyCarrierIndex OPTIONAL


},


nbrAdvSegmentIndex INTEGER (0..3) OPTIONAL,


nbrBitmapIndex BIT STRING (SIZE(1..256)) OPTIONAL,



requestedBitmapIndex BIT STRING (SIZE(1..64)) OPTIONAL,


recommendedNbrFullBsidList SEQUENCE (SIZE(0..63)) OF SEQUENCE {



fullNbrABSID ABSID,



recommendedCarrierIndexList SEQUENCE (SIZE(0..63)) OF PhyCarrierIndex,



saPreambleIndex PreambleIndex,



cpLength CPLength OPTIONAL


},


servingAbscarrierIndexList SEQUENCE (SIZE(0..63)) OF PhyCarrierIndex OPTIONAL,


scanningCarrier PhyCarrierIndex OPTIONAL,


...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Scanning Result Report

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-SCN-REP ::= SEQUENCE {


reportMode ReportMode2,

sABSCarrierInfoList SEQUENCE (SIZE(0..15)) OF SEQUENCE {



carrierIndex PhyCarrierIndex

},   

--??? should the following fields be moved into the above sequence?

absCINRMean ABSCINRMean OPTIONAL,


absRSSIMean ABSRSSIMean OPTIONAL,


absRTD ABSRTD OPTIONAL,


configChangeCount INTEGER (0..7) OPTIONAL,


reportedNbrAbsIndexList SEQUENCE (SIZE(0..63)) OF AbsIndex,


nbrAdvSegmentIndex INTEGER (0..3) OPTIONAL,


nbrBitmapIndex BIT STRING (SIZE(1..256)) OPTIONAL,



reportedBitmapIndex BIT STRING (SIZE(1..64)) OPTIONAL,


reportedNbrFullBSIDArray SEQUENCE (SIZE(0..63)) OF BSID,


saPreambleIndexArray SEQUENCE (SIZE(0..15)) OF SEQUENCE {



saPreambleIndex PreambleIndex,



cinrMean ABSCINRMean OPTIONAL,



rssiMean ABSRSSIMean OPTIONAL,



relativeDelay RelativeDelay OPTIONAL


},


nbrAbsList SEQUENCE (SIZE(0..63)) OF CarrierIndexList OPTIONAL,


nbrRequestIndication BOOLEAN,

nbrRequestBSTypes BIT STRING {



csgClosedFemtoABS (0),



csgOpenFemtoABS (1),



osgFemtoABS (2)


} (SIZE(3)) OPTIONAL,

csgids SEQUENCE (SIZE(0..999)) OF CSGID,    --??? upper bound?

...

}

------------------------------------------------- End of proposed text --------------------------------------------------







































































































































































































































































































































































































































































































































































































  


