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ASN.1 Encoding for Ranging 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_RNG-REQ

· AAI_RNG-RSP

· AAI_RNG-ACK
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 ANS.1 compiler (asn1c).
Proposed Text
Remedy 1:
In the P802.16m/D4, page 63, line 45, replace Table 676 to the following table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

Table 676 — AAI_RNG-REQ parameters
	M/O
	Attributes / Array of attributes
	Value / Note 
	Conditions

	AAI-RNG-REQ

	O
	rngPurposeIndication
	The presence of this item in the message indicates the following AMS action: 
If Bit#0 is set to 1, it indicates that the AMS is currently attempting HO reentry, or, in combination with a Paging Controller ID, indicates that the MS is attempting network reentry from idle mode to the BS. In this case, Bit#1 shall be 0. 

If Bit#1 is set to 1, it indicates that the AMS is initiating the idle mode location update process, or, in combination with CRID, it indicates that the AMS is initiating DCR mode extension. In this case, Bit#0 shall be 0.

If Bit#2 is set to 1, ranging request for emergency call setup. When this bit is set to 1, it indicates AMS action of Emergency Call process.
If Bit#3 is set to 1, it indicates that the AMS is attempting to perform location update due to a need to update service flow management encodings for E-MBS flows.

If Bit #4 is set to 1, it indicates that the AMS is initiating location update for transmission to DCR mode from idle mode.

If Bit #5 is set to 1 in combination with ID of the network entity that assigns/retains the context, it indicates that the AMS is currently attempting reentry from DCR mode.

If Bit#6 is set to 1, it indicates that the AMS is currently attempting network reentry after experiencing a coverage loss.

If Bit#7 is set to 1, it indicates that the AMS is currently attempting network reentry from a IEEE802.16e only Legacy BS
Bit#8: Reserved
	It shall be included when the AMS is attempting to perform reentry, HO, location update or DCR mode extension

	O
	csgIDList
	A list of CSGIDs.
	Present when AMS with a CSG white list performs network entry to aid CSG membership detection and ABS reselection

	M
	rngInfo
	In case of HO reentry, idle mode reentry, location update or DCR extension, nwReentryInfo is presented. See NWReentryInfo.

In case of Zone Switch from LZone to MZone, zoneSwitchInfo in presented. See ZoneSwitchInfo.

In case of Direct HO, directHOInfo is presented. See DirectHOInfo.
	N/A

	NWReentryInfo

	O
	servingBSID
	The BSID of the AMS’s previous serving ABS before incurring a coverage loss, or the BSID of the serving ABS to which the AMS is currently connected (has completed the registration cycle and is in normal operation). Inclusion of serving BSID in the AAI_RNG-REQ message signals to the target ABS that the AMS is currently connected to the network through the serving ABS and is in the process of HO network reentry.
	Shall be included when the AMS is attempting to perform HO reentry.

	O
	crID
	AMS Identifier which the AMS has been assigned for coverage loss or DCR mode and are currently maintained
	Shall be included when the AMS is attempting to perform network reentry from coverage loss or DCR mode

	O
	stID
	The STID which the AMS uses in the previous serving ABS.
	Shall be included when the AMS is attempting to perform HO reentry

	O
	akCount
	The AMS’s current value of the AK_COUNT, which is used to generate the security keys in the target ABS.
	Shall be included during reentry, secure Location Update or HO

	O
	amsIDStar
	AMSID* is the hash value of AMSID in order to protect AMS privacy, which is used for ABS to distin​guish AMSs when more than one AMS send AAI_RNG-REQ message at the same time
	Shall be included when the AMS is attempting network entry without its STID/DID which the ABS/Paging Controller assigns

	O
	macVersion
	MAC version is version number of IEEE 802.16 supported by the AMS.
	Shall be included when the AMS is attempting network entry without its STID/DID which the ABS/Paging Controller assigns

	O
	pagingInfo
	See PagingInfo
	Shall be included when the AMS in Idle Mode is attempting to perform reentry or location

update

	O
	pagingCycleChange
	Paging cycle requested by the AMS
	Shall be included when the AMS in Idle Mode is attempting to change Paging Cycle during Location Update

	O
	powerDownIndicator
	Indicates the AMS is currently attempting to perform location update due to power down.
	Shall be included when the AMS in Idle Mode is attempting to perform location update

due to power down

	O
	amsMobilityInfo
	0b00 = Slow

0b01 = Medium

0b10 = Fast

0b11 = Reserved
	May be included when the AMS in Idle Mode is attempting to perform the location update

	O
	cmacTuple
	If included, the CMAC Tuple shall be the last attribute in the message.
	Shall be included when the AMS is attempting to perform Network Reentry from idle mode, Secure Location Update, or HO, or a reentry after incurring a coverage loss if the AMS has a CMAC tuple necessary to expedite security authentication.

	PagingInfo

	M
	pagingControllerID
	The Paging Controller ID which the AMS currently maintains in idle mode.
	N/A

	M
	deregistrationID
	The ID which the AMS is assigned for idle mode and currently maintains
	N/A

	M
	pagingGroupID
	The identification of the paging group that the AMS is previously belonging to.
	N/A

	M
	pagingCycle
	Paging cycle applied to the AMS
	N/A

	M
	pagingOffset
	Paging offset applied to the AMS
	N/A

	ZoneSwitchInfo

	M
	nonceAMS
	A freshly generated 64-bit random number used for PMK derivation
	N/A

	M
	nonceABS
	A 64-bit number transferred from ABS and used for PMK derivation
	N/A

	DirectHOInfo

	M
	servingBSID
	The BSID of the previous serving Legacy BS.
	N/A

	M
	legacyCID
	The CID which the AMS used in the previous serving BS
	N/A

	M
	legacyCMACKeyCount
	The AMS's current value of the CMAC_KEY_COUNT, which was used at the previous serving Legacy BS.
	N/A

	M
	legacyCMACTuple
	If included, the CMAC Tuple shall be the last attribute in the message.
	N/A


--ASN1START
-- 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))

}
--ASN1STOP
------------------------------------------------------  Text End  ---------------------------------------------------------------
Remedy 2:

In the P802.16m/D4, page 66, line 42, replace Table 677 to the follow table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

Table 677 — AAI_RNG-RSP parameters
	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	AAI-RNG-RSP

	M
	rangingStatus
	Ranging status is used to indicate whether UL messages are received within acceptable limits by ABS. 

0b01 = continue, 0b10 = abort, 0b11 = success
	N/A

	O
	stID
	stID is the temporary STID for AMS identification when the AMS is not assigned a STID/DID yet; otherwise stID is the AMS’s STID
	Temporary STID is presented in the AAI_RNG-RSP message in response to the AAI_RNG-REQ message, which is not CMAC protected, when the AMS is not assigned its STID/DID yet.
STID is presented in the AAI_RNG-RSP message during uncontrolled HO, NW reentry or Zone switching in case that the AAI_RNG-RSP is encrypted

	O
	amsIDStar
	AMSID* is used when the AMS confirms if the AAI_RNG-RSP is a response to the AAI_RNG-REQ message which the AMS sent.
	Presented in the AAI_RNG-RSP message in response to the AAI_RNG-REQ message, which is not CMAC protected, when the AMS is not assigned its STID/DID yet.

	O
	locationUpdateResponse
	Enumeration of the following values:

Success of Location Update(0),
Failure of Location Update(1),
Success of location update and DL traffic pending(2),
Allow AMS’s DCR mode initiation request(3)
	Presented when an ABS sends an AAI_RNG-RSP message in response to an AAI_ RNG-REQ message used to perform location update or DCR mode initiation from Idle Mode or DCR mode extension.

	O
	pagingInfo
	Paging information. See PagingInfo.
	Presented only if locationUpdateResponse is 0x00 (Success of Idle Mode Location Update) and the Paging Information has changed

	O
	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
	Presented when the AMS is attempting to perform network reentry or HO and the target ABS wishes to identify reentry process MAC control messages that may be omitted during the current HO attempt

	O
	nbrMeasurementReport
	Identifies Neighbor station measurement

report is required during current network entry for ARS
	Presented when network entry to an ARS

	O
	zoneSwitchInfo
	See ZoneSwitchInfo
	Presented when zone switching from LZone to MZone occurs.

	O
	redirectionInfoList
	List of neighbor ABS information. See ABSInfo
	Presented when serving ABS aids cell reselection in the event AMS is not allowed to perform network entry with the current serving ABS

	O
	unsolicitedBWIndicator
	Indicates that ABS should allocate UL Bandwidth for transmission or retransmission of MAC message without request from AMS during network entry
	Presented when AMS is attempting network entry

	O
	clcInfo
	See CLCInfo
	Presented when AMS is attempting network reentry after HO if the AMS has any Type I or II CLC class active before HO. The information Type field of CLC INFO shall be set to 2 to indicate it provides CLC response information

	O
	CRID
	AMS Identifier which the AMS has been assigned for coverage loss or DCR mode and are currently maintained
	Presented when the AMS is attempting to perform network reentry from coverage loss or DCR mode

	O
	rangingRequestBit
	Indicates that AMS should perform periodic ranging and send AAI_RNG-CFM to serving ABS
	Presented when serving ABS performs coverage loss detection procedure (16.2.26)

	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


-- ASN1START

-- Ranging response MAC control message

-- 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 {

--







}

}
-- ASN1STOP

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

In the P802.16m/D4, page 68, line 59, replace Table 678 to the follow table and ASN.1 encoding format:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

16.2.3.3 AAI_RNG-ACK
Table 676 — AAI_RNG-ACK parameters
	M/O
	Attributes / Array of attributes
	Value / Note 
	Conditions

	AAI-RNG-ACK

	M
	frameIdentifier
	Frame identifier identifies the frame which contains the ranging opportunities to which this message refers. 
See FrameIdentifier
	N/A

	M
	rangingAck
	Choice of the following structures: 
- UnicastRngAck when this message is sent in unicast manner. See UnicastRngAck;
- BroadcastRngAck when this message is sent in broadcast manner. See BroadcastRngAck
	N/A

	FrameIdentifier

	M
	superFrameNumber
	The 2 least significant bits of the superframe number
	N/A

	M
	frameIndex
	The frame index within the superframe
	N/A

	UnicastRngAck

	M
	rangingStatus
	Ranging status is used to indicate whether ranging codes are received within acceptable limits by ABS. 
Value: continue(0)|abort (1)|success(2)
	N/A

	O
	adjustmentParameters
	See AdjustmentParameters
	Presented when rangingStatus is continue or success

	AdjustmentParameters

	O
	timeingOffsetAdjustment
	Amount of advance time required to adjust AMS transmission.
	Presented when timing adjustment is required for the AMS

	O
	powerLevelAdjustment
	Relative change in transmission power level.
	Presented when power level adjustment is required for the AMS

	O
	frequencyOffsetAdjustment
	Relative change in transmission frequency.
	Presented when frequency adjustment is required for the AMS. 

	BroadcastRngAck

	M
	rngAckBitmap
	Each bit indicates the decoding status of the corresponding ranging opportunity
 0b0: No ranging code is detected
 0b1: At least one code is detected
	N/A

	O
	detectedSlotsList
	A list of DetectedSlot. See DetectedSlot
	Presented when at least one bit in the rngAckBitmap is 1

	DetectedSlot

	M
	numberOfReceivedCodes
	The number of ranging code indices detected in this corresponding ranging opportunity. 
	N/A

	M
	receivedCodesList
	A list of ReceivedCode of size numberOfReceivedCodes
	N/A

	ReceivedCode

	M
	codeIndex
	Code index received in this ranging opportunity.
	N/A

	M
	unicastRngAck
	See UnicastRngAck
	N/A


-- ASN1START

-- 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

}
-- 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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