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ASN.1 Encoding for Handover 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_HO-IND
· AAI_HO-REQ

· AAI_HO-CMD

· AAI_NBR-ADV

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 79, line 51, replace Table 684 to the follow table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------
Table 684 — AAI_HO-IND Parameters

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

	AAI-HO-IND

	M
	hoEvent
	This is used to distinguish AAI_HO-IND among different scenarios:

- targetABSSelection: Target ABS selection in case of multiple candidate T-ABSs. See TargetABSSelection
- targetABSUnreachable: All target ABSs in AAI_HO-CMD are unreachable. In this case, the AMS shall include a new target ABS that was not included in AAI_HO-CMD. See TargetABSUnreachable
- servingABSDisconnected: AMS unable to stay connected to serving ABS until expiration of disconnect time

- hoCancel: HO cancel. See HandoverCancel
	N/A

	TargetABSSelection

	M
	targetABSID
	Indicates the selected target ABS;
	N/A

	O
	physicalCarrierIndex
	Physical carrier index of the Target ABS where an AMS will perform network reentry procedure
	May be presented when the target ABS is a multi-carrier ABS 

	TargetABSUnreachable

	O
	targetABSID
	Indicates the preferred new target ABS
	May be presented when AMS has a new candidate Target ABS 

	O
	physicalCarrierIndex
	Physical carrier index of the Target ABS where an AMS will perform network reentry procedure
	May be presented when the target ABS is a multi-carrier ABS 

	HandoverCancel

	M
	AK_COUNT
	The AMS’s current value of the AK_COUNT, which is used to generate the security keys in the target ABS.
	N/A


-- ASN1START

-- 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
INTEGER (0..7)

OPTIONAL

}

TargetABSUnreachable ::= SEQUENCE {


targetABSID



INTEGER (0..7)

OPTIONAL,


physicalCarrierIndex
INTEGER (0..7)

OPTIONAL

}

HandoverCancel ::= SEQUENCE {


akCount




AKCount

}
-- ASN1STOP

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

In the P802.16m/D4, page 80, line 11, replace Table 685 to the following table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------
Table 685 — AAI_HO-REQ parameters
	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	AAI-HO-REQ

	M
	reportMetrix
	Bitmap indicator of trigger metrics that the AMS reports in this message.

Bit #0: BS CINR mean

Bit #1: BS RSSI mean

Bit #2: Relative delay

Bits #3-6: Reserved; shall be set to zero.
	N/A

	M
	numberOfNewABSIndices
	Number of neighboring ABSs to be considered for HO, which are included in AAI_NBR-ADV message.
	N/A

	M
	neighborReportList
	List of NeighborReport. See NeighborReport
	N/A

	O
	carrierPreassignmentIndicator
	Indicates whether AMS needs pre-assignment of secondary carriers at the Target ABS.
	May be included when AMS support carrier aggregation

	NeighborReport

	M
	absIndex
	Index of ABS in AAI_NBR-ADV
	N/A

	O
	cinrMean
	
	Shall be included if reportMetrix #0 is set to 1

	O
	rssiMean
	
	Shall be included if reportMetrix #1 is set to 1

	O
	relativeDelay
	
	Shall be included if reportMetrix #2 is set to 1


-- ASN1START

-- HO request MAC control message

AAI-HO-REQ ::= SEQUENCE {


reportMetrix




BIT STRING {











cinr-Mean(0),











rssi-Mean(1),











relative-Delay(2)










},


numberOfNewABSIndices


INTEGER(0..255),


neighborReportList



SEQUENCE 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

}
-- ASN1STOP

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

In the P802.16m/D4, page 80, line 49, replace Table 686 to the following table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

Table 686 — AAI_HO-CMD parameters
	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	AAI-HO-CMD

	M
	Mode
	Choice of the following structure according to the HO mode:

- HO command (hoCmd): see HandoverCommand;
- Zone switch command from MZone to LZone (zsCmd): see ZoneSwitchCommand;

- AMS HO request rejected (ABS in list unavailable) (hoReject). In this case, AAI_HO-CMD message shall not include any target ABS.
	N/A

	HandoverCommand

	M
	hoReentryMode
	1: the AMS maintains communication with Serving ABS while performing network reentry with the Target ABS 

0: the AMS disconnects from the Serving ABS before performing network reentry with the Target ABS 
	N/A

	O
	hoReentryInterleavingInterval
	If hoReentryInterleavingInterval > 0, the AMS performs network reentry to the target ABS within the HO Reentry Interleaving Interval and continues data transmission with the Serving ABS in the remaining time.

If hoReentryInterleavingInterval =0, the AMS performs multi-carrier EBB (Established Before Break) HO procedure per 16.2.8.2.9.2.2
	Presented when hoReentryMode is set to 1

	O
	hoReentryIteration
	The requested number of iterating HO Reentry Intervals by an AMS.
	Presented when hoReentryInterleavingInterval > 0

	M
	disconnectTimeOffset
	Difference between Disconnect time and Action time in units of frames. The value of disconnect time shall be calculated for each T-ABS by adding/ subtracting this value with the value of Action time specified for this T-ABS.

For hoReentryMode = 0, Disconnect time will be (Action time - Disconnect time offset);

For hoReentryMode = 1, Disconnect time will be (Action time + Disconnect time offset).
	N/A

	M
	resourceRetainTime
	Indicates the time when the Serving ABS will discard AMS’s context upon expiration of this timer.
	N/A

	O
	preallocatedBasicCID
	Used by the AMS to derive its own primary CID and transport CID in target YBS.
	May be included when HO to a LZone or a YBS

	TargetBSInfo

	M
	targetBSID
	The BS ID of the target ABS/YBS
	N/A

	M
	preambleIndex
	Preamble Index of Target ABS
	N/A

	M
	faIndex
	FA Index of Target ABS
	N/A

	M
	s-sfhChangeCount
	The change count of this BS's S-SFH IE
	N/A

	M
	actionTime
	The absolute frame number at the serving ABS

(Mode=0b01) This value is defined as the frame number that AMS starts zone switch. Action Time included in this message is indicated by frame number
	N/A

	M
	cdmaRngFlag
	Indicates whether CDMA ranging may be omitted or not.

0: The AMS may omit ranging

1: The AMS shall perform ranging
	N/A

	O
	dedicatedCDMARngCode
	The assigned dedicated ranging code
	May be presented when cdmaRngFlag = 1

	O
	dedicatedRngOpp
	The assigned dedicated ranging opportunity. See DedicatedRngOpp
	May be presented when cdmaRngFlag = 1

	M
	hoProcessOptimization
	For each bit location, a value of 0 indicates the associated reentry MAC control messages shall be required, a value of 1 indicates the reentry MAC control message may be omitted.

Bit #0: Omit AAI_SBC-REQ/RSP MAC control messages during reentry processing

Bit #1: Omit PKM Authentication phase

Bit #2: Omit AAI_REG-REQ/RSP message and higher layer protocol triggering (for IP address refresh) during reentry processing.

Bit #3: If Bit #3 = 1, Full service and operational state transfer or sharing between Serving BS and Target BS (All static and dynamic context, e.g., ARQ windows, state machines
	N/A

	M
	seamlessHO
	Indicates whether seamless HO is supported

0: Seamless HO is no supported

1: Seamless HO is supported
	N/A

	M
	rngInitiationDeadline
	
	N/A

	M
	serviceLevelPrediction
	Indicates the level of service the AMS can expect from this ABS. The following encodings apply:

0 = No service possible for this AMS

1 = Some service is available for one or several service flows authorized for the AMS

2 = For each authorized service flow, a MAC connection can be established with QoS specified by the AuthorizedQoSParamSet.

3 = No service level prediction available.
	N/A

	O
	physicalCarrierIndex
	Physical carrier index of the Target ABS where AMS will perform network reentry procedure.
	Presented when the target ABS is a multi-carrier ABS

	O
	preassignedCarrierInfo
	Information of pre-assigned secondary carriers by the target ABS. See PreassignedCarrierInfo
	May be presented for the AMS which support carrier aggregation.

	ZoneSwitchCommand

	M
	hoReentryMode
	1: the AMS maintains communication with MZone while performing network reentry with LZone in the same frame or on another carrier.

0: the AMS disconnects from the MZone before performing network reentry with the LZone.
	N/A

	M
	resourceRetainTime
	Indicates the time when the Serving ABS will discard AMS’s context upon expiration of this timer.
	N/A

	M
	actionTime
	The frame number that AMS starts zone switch. Action Time included in this message is indicated by frame number
	N/A

	M
	preambleIndex-LZone
	LZone Preamble Index for AMS to switch from MZone to LZone
	N/A

	M
	cdmaRngFlag
	Indicates whether CDMA ranging may be omitted or not.

0: The AMS may omit ranging

1: The AMS shall perform ranging
	If cdmaRngFlag =0, CDMA based ranging shall be skipped. Otherwise, if set to 1, it indicates that ranging shall be done.

	DedicatedRngOpp

	M
	rngOppIndex
	The assigned dedicated ranging opportunity index
	N/A

	M
	subframeIndex
	Indicates the subframe index where the assigned dedicated ranging opportunity is allocated
	N/A

	PreassignedCarrierInfo

	M
	numberOfPreassignedCarriers
	Number of pre-assigned secondary carriers at the target ABS.
	N/A

	M
	carrierStatusBitmap
	Indicating whether this pre-assigned carrier will be activated immediately after HO procedure is done. Size of the bitmap is numberOfPreassignedCarriers
	N/A

	M
	physicalCarrierIndexList
	Physical carrier index of pre-assigned secondary carriers. The Logical carrier index, which is assigned implicitly in the order of carrier information of each pre-assigned secondary carriers.
	N/A


-- ASN1START

-- 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 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 {


numberOfPreassignedCarriers

INTEGER(1..63),


carrierStatusBitmap



BIT STRING,


physicalCarrierIndexList

SEQUENCE OF INTEGER(0..63)

}
-- ASN1STOP

------------------------------------------------------  Text End  ---------------------------------------------------------------
Remedy 4:

In the P802.16m/D4, page 85, line 1, replace Table 687 to the following table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------
Table 687 — AAI_NBR-ADV parameters
	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	AAI-NBR-ADV

	M
	changeCount
	Change count for this message
	N/A

	M
	cellType
	Cell type in this message

0b000 macro

0b001 micro

0b010 macro hotzone

0b011 femto

0b100 relay
	N/A

	M
	totalNumberOfSegments
	Total number of segments of AAI_NBR-ADV for this cell type
	N/A

	M
	segmentIndex
	Indicates current segment index of this message in the specific cell type
	N/A

	M
	numberOfBSs
	Total number of BSs to be included in this AAI_NBR-ADV segment
	N/A

	M
	startingABSIndex
	Starting ABS Index is the index offset from the last ABS of the previous AAI_NBR-ADV segment. If this is the first AAI_NBR-ADV segment, the Starting ABS Index will be 0. Hence, each AAI_NBR-ADV segment has one Index which corresponds to the first ABS in that AAI_NBR-ADV segment.
	N/A

	M
	neighborInfoList
	List of neighbor information. See NeighborInfo
	N/A

	NeighborInfo

	M
	absInfo
	ABS information. See ABSInfo 
	N/A

	M
	sfhEncodingFormat
	Choice of the following SFH encoding format information:
- full subpacket information: See FullSubpktInfo;

- delta encoding (the 1st BS in this cell type shall use full Subpkt encoding ): See DeltaEncoding;
- no SFH included.

For macrocell ABS, either full or delta information shall be included.
	N/A

	ABSInfo

	M
	absID
	ABS ID
	N/A

	M
	numberOfCarriers
	Number of carriers of the BS
	N/A

	M
	carrierInfoList
	List of carrier information. See CarrierInfo
	N/A

	CarrierInfo

	M
	saPreambleIndex
	
	N/A

	M
	aPreambleTxPower
	
	N/A

	M
	physicalCarrierIndex
	Refer to the physical carrier index in AAI_Global-Config message
	N/A

	M
	macProtocolVersion
	MAC protocol version of the BS Consistent with REV.2 definition, with new MAC protocol version 9 defined for 16m.
	N/A

	FullSubpktInfo

	O
	sfh-subpkt1
	SFH subpacket 1 information excluding those fields already in cell type info
	Presented when needed

	O
	sfh-subpkt2
	SFH subpacket 2 information excluding those fields already in cell type info
	Presented when needed

	O
	sfh-subpkt3
	SFH subpacket 3 information excluding those fields already in cell type info
	Presented when needed

	DeltaEncoding

	M
	deltaInfo
	Delta information w.r.t the reference BS
	N/A


-- ASN1START

-- 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),


numberOfBSs




INTEGER (0..255),


startingABSIndex


INTEGER (0..255),


neighborInfoList


SEQUENCE 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

}
-- 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

}

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

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

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

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))

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

------------------------ 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
INTEGER (0..7)

OPTIONAL

}

TargetABSUnreachable ::= SEQUENCE {


targetABSID



INTEGER (0..7)

OPTIONAL,


physicalCarrierIndex
INTEGER (0..7)

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)










},


numberOfNewABSIndices


INTEGER(0..255),


neighborReportList



SEQUENCE 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 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 {


numberOfPreassignedCarriers

INTEGER(1..63),


carrierStatusBitmap



BIT STRING,


physicalCarrierIndexList

SEQUENCE OF INTEGER(0..63)

}

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

------------------------ 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 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 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,


numberOfCarriers


INTEGER(1..15),


carrierInfoList



SEQUENCE OF CarrierInfo

}

CarrierInfo ::= SEQUENCE {


saPreambleIndex



INTEGER(0..767), 


aPreambleTxPower


INTEGER(0..255),


physicalCarrierIndex

INTEGER(0..63),


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 {


numberOfReceivedCodes

INTEGER (0..31),


receivedCodesList


SEQUENCE 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),


numberOfBSs




INTEGER (0..255),


startingABSIndex


INTEGER (0..255),


neighborInfoList


SEQUENCE 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

}

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

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

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

END
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