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ASN.1 Encoding for Multi-Carrier Messages (16.2.3)
Kelvin Chou, Yih-Shen Chen, I-Kang Fu and Paul Cheng
MediaTek Inc.
Introduction

This contribution proposes the ASN.1 encoding formats for the following messages:

· AAI_MC-REQ

· AAI_MC-RSP
· AAI_Global-Config
The original parameters for these messages have been restructured to fit into the ASN.1 coding structure. The presented ASN.1 codes have been syntax checked using the open ANS.1 compiler (asn1c).
Proposed Text
Remedy 1:

In the P802.16m/D4, page 145, line 1, replace Table 733 to the follow table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------
Table 684 — AAI_MC-REQ Parameters

	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	AAI-MC-REQ

	M
	multiCarrierCapability
	See MultiCarrierCapability
	N/A

	MultiCarrierCapability

	M
	candidateCombinaitonList
	List of CandidateCombination. See CandidateCombination.
	N/A

	M
	supportOfDataTxOnGuardSubcarrier
	0: not support; 1: support
	N/A

	CandidateCombination

	M
	physicalCarrierIndexList
	List of carriers AMS can simultaneously support
	N/A


-- ASN1START

-- Multicarrier request MAC control message

AAI-MC-REQ ::= SEQUENCE {


multiCarrierCapability



MultiCarrierCapability

}

MultiCarrierCapability ::= SEQUENCE {


candidateCombinaitonList


SEQUENCE (SIZE(1..maxCandidateCombinations)) OF CandidateCombinaiton,


supportOfDataTxOnGuardSubcarrier
BOOLEAN

}

CandidateCombinaiton ::= SEQUENCE {


physicalCarrierIndexList


SEQUENCE (SIZE(1..maxCandidateAssignedCarriers)) OF PhysicalCarrierIndex

}
-- ASN1STOP

------------------------------------------------------  Text End  ---------------------------------------------------------------
Remedy 2:

In the P802.16m/D4, page 145, line 38, replace Table 734 to the following table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------
Table 685 — AAI_MC-RSP parameters
	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	AAI-MC-RSP

	M
	multiCarrierCapability
	See MultiCarrierCapability
	N/A


-- ASN1START

-- Multicarrier response MAC control message

AAI-MC-RSP ::= SEQUENCE {


multiCarrierCapability



MultiCarrierCapability

}
-- ASN1STOP

------------------------------------------------------  Text End  ---------------------------------------------------------------
Remedy 3:

In the P802.16m/D4, page 146, line 10, replace Table 735 to the following table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

Table 735 — AAI_Global-Config parameters
	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	AAI-Global-Config

	M
	carrierGroupList
	List of carrier group information. See CarrierGroup.
	N/A

	M
	currentPhysicalCarrierIndex
	The carrier that broadcasts this message; the physical carrier index refers to AAI_Global-Config message
	N/A

	CarrierGroup

	M
	networkWiseMCConfigIndex
	Index associated to Table 779
	N/A

	M
	startFreqAssignmentIndex
	Frequency Assignment Index of the first carrier in this carrier group
	N/A

	M
	carrierList
	List of carrier information. See Carrier
	N/A

	Carrier

	M
	physicalCarrierIndex
	Index of the physical carrier
	N/A

	M
	duplexingMode
	TDD(0) or FDD(1)
	N/A


-- ASN1START

-- Multicarrier global configuration MAC control message

AAI-Global-Config ::= SEQUENCE {


carrierGroupList




SEQUENCE (SIZE(1..maxCarrierGroups)) OF CarrierGroup,


currentPhysicalCarrierIndex


PhysicalCarrierIndex

}

CarrierGroup ::= SEQUENCE {


networkWiseMCConfigIndex


INTEGER(0..31),


startFreqAssignmentIndex


INTEGER(0..31),


carrierList






SEQUENCE (SIZE(1..maxCarriers)) OF Carrier

}

Carrier ::= SEQUENCE {


physicalCarrierIndex



PhysicalCarrierIndex,


duplexingMode





ENUMERATED {tdd(0), fdd(1)}

}
-- ASN1STOP

------------------------------------------------------  Text End  ---------------------------------------------------------------
Appendix 

A complete version of ASN.1 code for the proposed messages in this contribution is provided. The code has been successfully compiled using open ASN.1 compiler (asn1c).

MacControlMsg DEFINITIONS AUTOMATIC TAGS ::= BEGIN

-- MAC Control Messages

MAC-Control-Message ::= SEQUENCE {


message MAC-Control-Msg-Type

}

MAC-Control-Msg-Type ::= CHOICE {


aaiRngReq


AAI-RNG-REQ,


aaiRngRsp


AAI-RNG-RSP,


aaiRngAck


AAI-RNG-ACK,


aaiNbrAdv


AAI-NBR-ADV,


aaiHoInd


AAI-HO-IND,


aaiHoReq


AAI-HO-REQ,


aaiHoCmd


AAI-HO-CMD,


aaiMcReq


AAI-MC-REQ,


aaiMcRsp


AAI-MC-RSP,


aaiGlobalConfig

AAI-Global-Config

}

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

AKCount
::= 

INTEGER (0..7)

CMACTuple ::= 

BIT STRING (SIZE (92))

ABSID ::=


BIT STRING (SIZE (48))

AMSIDStar ::=

BIT STRING (SIZE (48))

MACVersion ::=

BIT STRING (SIZE (8))

StationID ::=   
BIT STRING (SIZE (12))

TemporarySTID ::=
BIT STRING (SIZE (12))

PhysicalCarrierIndex ::= INTEGER (0..63)

-------------------------------------------------------------------------------

------------------------ AAI-HO-IND ------------------------------------------

-------------------------------------------------------------------------------

-- HO indication MAC control message

AAI-HO-IND ::= SEQUENCE {


hoEvent


CHOICE {







targetABSSelection

TargetABSSelection,







targetABSUnreachable
TargetABSUnreachable,







servingABSDisconnected
NULL,







hoCancel



HandoverCancel






}

}

TargetABSSelection ::= SEQUENCE {


targetABSID



INTEGER (0..7),


physicalCarrierIndex
PhysicalCarrierIndex

OPTIONAL

}

TargetABSUnreachable ::= SEQUENCE {


targetABSID



INTEGER (0..7)



OPTIONAL,


physicalCarrierIndex
PhysicalCarrierIndex

OPTIONAL

}

HandoverCancel ::= SEQUENCE {


akCount




AKCount

}

-------------------------------------------------------------------------------

------------------------ AAI-HO-REQ ------------------------------------------

-------------------------------------------------------------------------------

-- HO request MAC control message

AAI-HO-REQ ::= SEQUENCE {


reportMetrix




BIT STRING {











cinr-Mean(0),











rssi-Mean(1),











relative-Delay(2)










},


neighborReportList



SEQUENCE (SIZE(1..maxNewABSIndices)) OF NeighborReport,


carrierPreassignmentIndicator
BOOLEAN






OPTIONAL

}

NeighborReport ::= SEQUENCE {


absIndex





INTEGER(0..255),


cinrMean





INTEGER(0..255)




OPTIONAL,


rssiMean





INTEGER(0..255)




OPTIONAL,


relativeDelay




INTEGER(0..255)




OPTIONAL

}

-------------------------------------------------------------------------------

------------------------ AAI-HO-CMD ------------------------------------------

-------------------------------------------------------------------------------

-- HO command MAC control message

AAI-HO-CMD ::= SEQUENCE {


mode

CHOICE {






hoCmd 

HandoverCommand, 






zsCmd

ZoneSwitchCommand, 






hoReject
NULL





}

}

HandoverCommand ::= SEQUENCE {


hoReentryMode




BOOLEAN,


hoReentryInterleavingInterval
INTEGER(0..255)




OPTIONAL,


hoReentryIteration



INTEGER(0..255)




OPTIONAL,


disconnectTimeOffset


INTEGER(0..255),


resourceRetainTime



INTEGER(0..255),


targetBSList




SEQUENCE (SIZE(1..maxNewABSIndices)) OF TargetBSInfo,


preallocatedBasicCID


INTEGER(0..65535)



OPTIONAL

}

ZoneSwitchCommand ::= SEQUENCE {


hoReentryMode




BOOLEAN,


resourceRetainTime



INTEGER(0..255),


actionTime





INTEGER(0..3),


preambleIndex-LZone



INTEGER(0..113),


cdmaRngFlag





BOOLEAN

}

TargetBSInfo ::= SEQUENCE {


targetBSID





ABSID,


preambleIndex




INTEGER(0..255),


faIndex






INTEGER(0..255),


s-sfhChangeCount



INTEGER(0..255),


actionTime





INTEGER(0..3),


cdmaRngFlag





BOOLEAN,


dedicatedCDMARngCode


INTEGER(0..31)




OPTIONAL,


dedicatedRngOpp




DedicatedRngOpp




OPTIONAL,


hoProcessOptimization


BIT STRING (SIZE (4)),


seamlessHO





BOOLEAN,


rngInitiationDeadline


INTEGER(0..31),


serviceLevelPrediction


ServiceLevelPrediction, 


physicalCarrierIndex


INTEGER(0..63)




OPTIONAL,


preassignedCarrierInfo


PreassignedCarrierInfo


OPTIONAL

}

DedicatedRngOpp ::= SEQUENCE {


rngOppIndex





INTEGER(0..7),


subframeIndex




INTEGER(0..7)


}

ServiceLevelPrediction ::= ENUMERATED {









noServiceAvailable(0),









partiallyAvailable(1),









fullyAvailable(2),









noPrediction(3) }

PreassignedCarrierInfo ::= SEQUENCE {


carrierStatusBitmap



BIT STRING (SIZE(maxPreassignedCarriers)),


physicalCarrierIndexList

SEQUENCE (SIZE(1..maxPreassignedCarriers)) OF PhysicalCarrierIndex

}

-------------------------------------------------------------------------------

------------------------ AAI-RNG-REQ ------------------------------------------

-------------------------------------------------------------------------------

-- Ranging request MAC control message

AAI-RNG-REQ ::= SEQUENCE {


rngPurposeIndication

BIT STRING {










reentry-ho-idle(0),










location-update-dcr-ext(1),










emergency-call-setup(2),










location-update-embs(3),










location-update-dcr(4),










reentry-dcr(5),










reentry-coverage-loss(6),










reentry-legacy(7) }



OPTIONAL,


csgIDList




SEQUENCE (SIZE (1..maxCSGIDs)) OF CSGID




OPTIONAL, 


rngInfo





CHOICE {










nwReentryInfo
NWReentryInfo,










zoneSwitchInfo
ZoneSwitchInfo,










directHOInfo
DirectHOInfo









}

}

CSGID ::= 





BIT STRING (SIZE (10))

NWReentryInfo ::= SEQUENCE {


servingBSID




BIT STRING (SIZE (48))



OPTIONAL, -- HO reentry


crID





BIT STRING (SIZE (16))



OPTIONAL, -- reentry from CR or DCR


stationID




StationID






OPTIONAL, -- HO reentry


akCount





AKCount







OPTIONAL, -- reentry, locateion update, HO


amsIDStar




AMSIDStar






OPTIONAL,  


macVersion




MACVersion






OPTIONAL,


pagingInfo




PagingInfo






OPTIONAL, -- reentry from idle


pagingCycleChange


INTEGER (0..15)





OPTIONAL,


powerDownIndicator


BOOLEAN







OPTIONAL,


amsMobilityInfo



ENUMERATED {slow, medium, fast}

OPTIONAL,


cmacTuple




CMACTuple






OPTIONAL

}

PagingInfo ::= SEQUENCE {


pagingControllerID


BIT STRING (SIZE (48)),


deregistrationID


BIT STRING (SIZE (10)),


pagingGroupID



BIT STRING (SIZE (16)),


pagingCycle




INTEGER (0..15),


pagingOffset



INTEGER (0..15)

}

ZoneSwitchInfo ::= SEQUENCE {


nonceAMS




BIT STRING (SIZE (64)),


nonceABS




BIT STRING (SIZE (64))

}

DirectHOInfo ::= SEQUENCE {


servingBSID




BIT STRING (SIZE (48)),


legacyCID




INTEGER(0..4095),


legacyCMACKeyCount


INTEGER(0..65535),


legacyCMACTuple



BIT STRING (SIZE (104))

}

-------------------------------------------------------------------------------

------------------------ AAI-RNG-RSP ------------------------------------------

-------------------------------------------------------------------------------

-- Ranging response MAC control message

AAI-RNG-RSP ::= SEQUENCE {


rangingStatus



RangingStatus,


stID





CHOICE {










temporarySTID
TemporarySTID,










stationID

StationID









}








OPTIONAL,


amsIDStar




AMSIDStar






OPTIONAL,  


locationUpdateResponse

LocationUpdateResponse



OPTIONAL,


pagingInfo




PagingInfo






OPTIONAL,


hoProcessOptimization

BIT STRING (SIZE (4))



OPTIONAL,


nbrMeasurementReport

BOOLEAN







OPTIONAL,


zoneSwitchInfo



ZoneSwitchInfo





OPTIONAL,


redirectionInfoList


SEQUENCE (SIZE(1..maxRedirectInfos)) OF ABSInfo
OPTIONAL,


unsolicitedBWIndicator

BOOLEAN







OPTIONAL,


clcInfo





CLCInfo







OPTIONAL,


crID





BIT STRING (SIZE (16))



OPTIONAL,


rangingRequestBit


BOOLEAN







OPTIONAL

}

LocationUpdateResponse ::= ENUMERATED {









success,









failed, 









success-DL-traffic-pending,









dcr-mode-initiation-allowed }

ABSInfo ::= SEQUENCE {


absID





ABSID,


carrierInfoList



SEQUENCE (SIZE(1..maxCarriers)) OF CarrierInfo

}

CarrierInfo ::= SEQUENCE {


saPreambleIndex



INTEGER(0..767), 


aPreambleTxPower


INTEGER(0..255),


physicalCarrierIndex

PhysicalCarrierIndex,


macProtocolVersion


INTEGER(0..255)

}

CLCInfo ::= SEQUENCE {


infoType




ENUMERATED { 










clc-limit,










clc-request,










clc-response, 










clc-report }

--
response




CHOICE {

--







}

}

-------------------------------------------------------------------------------

------------------------ AAI-RNG-ACK ------------------------------------------

-------------------------------------------------------------------------------

-- Ranging acknowledgement MAC control message

AAI-RNG-ACK ::= SEQUENCE {


frameIdentifier



FrameIdentifier,


rangingAck




CHOICE {










unicastRngAck
UnicastRngAck,










broadcastRngAck
BroadcastRngAck









}

}

FrameIdentifier ::= SEQUENCE {


superFrameNumber


INTEGER (0..3),


frameIndex




INTEGER (0..3)

}

UnicastRngAck ::= SEQUENCE {


rangingStatus



RangingStatus,


adjustmentParameters

AdjustmentParameters

OPTIONAL

}

RangingStatus ::= ENUMERATED {
continue(0), abort(1), success(2) }

AdjustmentParameters ::= SEQUENCE {


timeingOffsetAdjustment

INTEGER (0..1023)


OPTIONAL,


powerLevelAdjustment

INTEGER (0..7)



OPTIONAL,


frequencyOffsetAdjustment
INTEGER (0..255)


OPTIONAL

}

BroadcastRngAck ::=
SEQUENCE {


rngAckBitmap



BIT STRING,


detectedSlotsList


SEQUENCE OF DetectedSlot
OPTIONAL

}

DetectedSlot ::= SEQUENCE {


receivedCodesList


SEQUENCE (SIZE(1..maxReceivedCodes)) OF ReceivedCode

}

ReceivedCode ::= SEQUENCE {


codeIndex




INTEGER (0..127),


unicastRngAck



UnicastRngAck

}

-------------------------------------------------------------------------------

------------------------ AAI-NBR-ADV ------------------------------------------

-------------------------------------------------------------------------------

-- Neighbor advertisement MAC control message

AAI-NBR-ADV ::= SEQUENCE {


changeCount




INTEGER (0..7),


cellType




ENUMERATED {macro, micro, macro-hotzone, femto, relay},


totalNumberOfSegments

INTEGER (0..15),


segmentIndex



INTEGER (0..15),


startingABSIndex


INTEGER (0..255),


neighborInfoList


SEQUENCE (SIZE(1..maxNeighborBSs)) OF NeighborInfo

}

NeighborInfo ::= SEQUENCE {


absInfo





ABSInfo,


sfhEncodingFormat


CHOICE {










fullSubpktInfo
FullSubpktInfo,










deltaEncoding
DeltaEncoding,










noSFHIncluded
NULL }

}

FullSubpktInfo ::= SEQUENCE {


sfh-subpkt1




BIT STRING (SIZE (88))



OPTIONAL,


sfh-subpkt2




BIT STRING (SIZE (88))



OPTIONAL,


sfh-subpkt3




BIT STRING (SIZE (88))



OPTIONAL

}

DeltaEncoding ::= SEQUENCE {


deltaInfo




BIT STRING

}

-------------------------------------------------------------------------------

------------------------ AAI-MC-REQ -------------------------------------------

-------------------------------------------------------------------------------

-- Multicarrier request MAC control message

AAI-MC-REQ ::= SEQUENCE {


multiCarrierCapability



MultiCarrierCapability

}

MultiCarrierCapability ::= SEQUENCE {


candidateCombinaitonList


SEQUENCE (SIZE(1..maxCandidateCombinations)) OF CandidateCombinaiton,


supportOfDataTxOnGuardSubcarrier
BOOLEAN

}

CandidateCombinaiton ::= SEQUENCE {


physicalCarrierIndexList


SEQUENCE (SIZE(1..maxCandidateAssignedCarriers)) OF PhysicalCarrierIndex

}

-------------------------------------------------------------------------------

------------------------ AAI-MC-RSP -------------------------------------------

-------------------------------------------------------------------------------

-- Multicarrier response MAC control message

AAI-MC-RSP ::= SEQUENCE {


multiCarrierCapability



MultiCarrierCapability

}

-------------------------------------------------------------------------------

------------------------ AAI-Global-Config-------------------------------------

-------------------------------------------------------------------------------

-- Multicarrier global configuration MAC control message

AAI-Global-Config ::= SEQUENCE {


carrierGroupList




SEQUENCE (SIZE(1..maxCarrierGroups)) OF CarrierGroup,


currentPhysicalCarrierIndex


PhysicalCarrierIndex

}

CarrierGroup ::= SEQUENCE {


networkWiseMCConfigIndex


INTEGER(0..31),


startFreqAssignmentIndex


INTEGER(0..31),


carrierList






SEQUENCE (SIZE(1..maxCarriers)) OF Carrier

}

Carrier ::= SEQUENCE {


physicalCarrierIndex



PhysicalCarrierIndex,


duplexingMode





ENUMERATED {tdd(0), fdd(1)}

}

-------------------------------------------------------------------------------

--------------------  Multiplicity and type constraint definitions ------------

-------------------------------------------------------------------------------

maxNewABSIndices



INTEGER ::= 64

maxPreassignedCarriers


INTEGER ::= 64

maxCSGIDs





INTEGER ::= 64

maxRedirectInfos



INTEGER ::= 64

maxReceivedCodes



INTEGER ::= 32

maxNeighborBSs




INTEGER ::= 256

maxCandidateCombinations

INTEGER ::= 16

maxCandidateAssignedCarriers
INTEGER ::= 8

maxCarrierGroups



INTEGER ::= 16

maxCarriers





INTEGER ::= 32

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

END
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