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AAI_RNG-REQ Message and ASN.1 Clean Up (16.2.3.1)
Kelvin Chou, I-Kang Fu, Yih-Shen Chen, Alex Hsu and Paul Cheng
MediaTek Inc.
Introduction

This contribution proposes the some clarifications and the ASN.1 format for the AAI_RNG-REQ message. In order to minimize the number of PER encoded bits, the following modifications are proposed: 

· Ranging Purpose Indication is represented using the ASN.1 CHOICE to avoid plenty of optional parameters and to save some encoding bits 
· Clarification on the presence of CSGID list. 
Proposed Text
Remedy 1:

In the P802.16m/D6, page 75, line 8, modify Table 679 as follows:
--------------------------------------------------  Text Start  -----------------------------------------------------------------
Table 679—AAI_RNG-REQ Parameters
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	O
	AMSID*
	48
	It's the hash value of AMSID in order to protect AMS privacy, which is used for ABS to distinguish AMSs when more than one AMS send AAI_RNG-REQ message at the same time. 
	It shall be included when the AMS is attempting network entry in the advanced network mode, without its STID/DID which the ABS/Paging Controller assigns.

	O
	MAC version
	8
	See 11.1.3
	

	O
	AMS MAC address
	48
	AMS’s real MAC address 
	In the legacy network mode it shall be included when the AMS is attempting network entry, location update, network reentry or un coordinated handover.

	O
	Ranging Purpose Indication
	4
	0b0000 = it indicates that the AMS is currently attempting HO reentry, or, in combination with a Paging Controller ID, indicates that the AMS is attempting network reentry from idle mode to the ABS. If this value is set and Paging Controller ID is absent, it indicates that the AMS is currently attempting HO reentry. If this value is set and Paging Controller ID is present, it indicates that the AMS is attempting network reentry from idle mode to the ABS.
0b0001 = 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. If this value is set and CRID is absent, it indicates that the AMS is initiating the idle mode location update process. If this value is set and CRID is present, it indicates that the AMS is initiating DCR mode extension.
0b0010 = ranging request for emergency call setup. When this value is set, it indicates AMS action of Emergency Call process.
0b0011 = 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.
0b0100 = it indicates that the AMS is initiating location update for transition to DCR mode from idle mode.
0b0101 = it indicates that the AMS is currently attempting reentry from DCR mode, coverage loss or detection of the different ABS restart count.
0b0110 = it indicates that the AMS is currently attempting network reentry from a Legacy BS
0b0111 = it indicates that the AMS is currently experiencing “femto interference”
0b1000 - 0b1111 = reserved 
	It shall be included when the AMS is attempting to perform reentry, HO, location update or DCR mode extension. 

	O
	Serving BSID
	48
	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. 
	It shall be included when the AMS is attempting to perform HO reentry. In case of performing Direct HO, this is the BSID of the previous serving Legacy BS. 

	O
	CRID
	72
	AMS identifier which the AMS has been assigned for coverage loss or DCR mode and are currently maintained 
	It shall be included when the AMS is attempting to perform network reentry from coverage loss or DCR mode or It shall be included when the AMS detects the restart count in AAI_SCD message different from old one save in AMS.

	O
	STID
	12
	The STID which the AMS uses in the previous serving ABS. 
	It shall be included when the AMS is attempting to perform the uncoordinated HO reentry 

	O
	Previous Basic CID
	16
	The Basic CID which the AMS used in the previous serving BS 
	It shall be included when the AMS is attempting to perform Direct HO reentry 

	O
	Paging Controller ID
	48
	The Paging Controller ID which the AMS currently maintains in idle mode. 
	To be included when the AMS is attempting to perform reentry from Idle Mode or location update. In the legacy network mode, DID shall not be included, and the ABS performs a mapping for paging parameters between AAI air interface and legacy network interface. 

	O
	Deregistration Identifier (DID)
	12
	The ID which the AMS is assigned for idle mode and currently maintains. 
	

	O
	PGID
	16
	The identification of the paging group that the AMS is previously belonging to. 
	

	O
	Paging Cycle
	4
	PAGING_CYCLE applied to the AMS 
	

	O
	Paging Offset
	6
	PAGING_OFFSET applied to the AMS 
	

	O
	New Paging Cycle Change
	4
	PAGING_CYCLE requested by the AMS 
	It shall be included when the AMS in Idle Mode is attempting to change Paging Cycle during Location Update 

	O
	Power Down Indicator
	1
	Indicates the AMS is currently attempting to perform location update due to power down. 
	It shall be included when the AMS is attempting to perform location update due to power down 

	O
	AK_COUNT
	16
	The AMS's current value of the AK_COUNT, which is used to generate the security keys in the target ABS. 
	It shall be included during reentry, secure Location Update or HO 

	O
	AMS Mobility Information
	2
	0b00 = Slow (0-10km/h)
0b01 = Medium (10-120km/h)
0b10 = Fast (above 120km/h)
0b11 = Reserved 
	It may be included when the AMS is attempting to perform the location update 

	O
	CSGID(s)
	
	One or more identifiers for one or more CSG(s) 
	Sent by AMS to aid quick CSG membership detection by Femto ABS as well as to aid ABS reselection.
May be included when AMS is performing HO reentry or idle mode reentry.

	O
	CMAC Tuple
	PMK SN
	4
	The sequence number of PMK used to derive the current AK. 
	It shall be included when the AMS is attempting to perform Network Reentry, Secure Location Update, or HO, or a reentry if the AMS has a CMAC tuple necessary to expedite security authentication.  

	
	
	CMAC_PN
	24
	Current CMAC_PN_U for uplink or current CMAC_PN_D for downlink. 
	

	
	
	CMAC value
	64
	The CMAC value derived from the whole message. 
	

	O
	List of FIDs, and Change Count of each FID
	
	List of FIDs which the AMS currently has, and Change Count of each FID
per Each FID SEQUENCE {fid INTEGER (0 .. 15),fidchangecount INTEGER (0 .. 15)} 
	Shall be included if Ranging Purpose Indication value is set to 0b0000 and Paging Controller ID is absent, 


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

In the P802.16m/D6, replace the text from page 861 line 20 to page 862 line 43 with the following ASN.1 code:

--------------------------------------------------  Text Start  -----------------------------------------------------------------
-- Ranging Request

AAI-RNG-REQ ::= SEQUENCE {


amsidHash 


MACAddress 


OPTIONAL,


macProtocolVersion 
MACProtocolVersion 
OPTIONAL,


rangingPurpose 

RangingPurpose 

OPTIONAL,


servingBsid 

BsIdentifier 

OPTIONAL,


crid 



CRID 



OPTIONAL,


previousBasicCID 
CID 



OPTIONAL,


pagingControllerID 
PagingControllerID 
OPTIONAL,


deregistrationID 
DID 



OPTIONAL,


pagingGroupID 

PGID 



OPTIONAL,


pagingCycle 

PagingCycle 

OPTIONAL,


pagingOffset 

PagingOffset 

OPTIONAL,


pagingCycleChange 
PagingCycle 

OPTIONAL,


powerDownIndicator 
Supported 


OPTIONAL,


nonceAms 


Nonce 



OPTIONAL,


nonceAbs 


Nonce 



OPTIONAL,


akCount 


AKCount 


OPTIONAL,


amsMobility 

ENUMERATED {slow, medium, fast} 
OPTIONAL,


csgList 


SEQUENCE (SIZE(0..999)) OF CSGID,
--++++what is the correct upper bound?


cmac 



CMAC 



OPTIONAL,


changeCounts 

SEQUENCE (SIZE(0..999)) OF SEQUENCE {--++++what is the correct upper bound?



fid 



FID,



changeCount 

FIDChangeCount


},


...

}

MACAddress 


::= BIT STRING (SIZE(48))

MACAddressMask 

::= MACAddress

IPv4Address 

::= OCTET STRING (SIZE(4))

IPv6Address 

::= OCTET STRING (SIZE(16))

IPPortNumber 

::= INTEGER (0..65535)

MACProtocolVersion 
::= INTEGER (0..255)

RangingPurpose ::= ENUMERATED {


attemptingHOReentryOrNetworkReentry,


idleModeLocationUpdateOrDCRModeExtension,


emergencyCallSetup,


locationUpdateEMBSFlows,


locationUpdateTransitionToDCRMode,


attemptingReentryFromDCRModeOrCoverageLossOrBadRestartCount,


attemptingReentryFromLegacyBS,


...

}

CRID 



::= BIT STRING (SIZE(72))

STID 



::= BIT STRING (SIZE(12))

CID 



::= BIT STRING (SIZE(16))

PagingControllerID 
::= MACAddress

DID 



::= BIT STRING (SIZE(10))

PGID 



::= BIT STRING (SIZE(16))

PagingCycle 

::= INTEGER (0..15)

PagingOffset 

::= INTEGER (0..15)

Nonce 



::= BIT STRING (SIZE(64))

AKCount 


::= INTEGER (0..65535)

CSGID 



::= MACAddress

CMAC ::= SEQUENCE {


pmkSN PMKSN,


cmacPN CMACPN,


cmacValue CMACValue

}

PMKSN 



::= INTEGER (0..15)

CMACPN 



::= BIT STRING (SIZE(24))

CMACValue 


::= BIT STRING (SIZE(64))

FID 



::= INTEGER (0..15)

FIDChangeCount 

::= INTEGER (0..15)

Supported 


::= BOOLEAN
-------------------------------------------------------------------------------

-- AAI-RNG-REQ

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

AAI-RNG-REQ ::= SEQUENCE {


msId



CHOICE {








msIdLegacy

MSIDLegacy,








msIdAdvanced
MSIDAdvanced







}








OPTIONAL,


rngPurpose


CHOICE {








rngPurpose0

RngPurpose0,








rngPurpose1

RngPurpose1,








rngPurpose2

RngPurpose2,








rngPurpose3

RngPurpose3,








rngPurpose4

RngPurpose4,








rngPurpose5

RngPurpose5,








rngPurpose6

RngPurpose6,








rngPurpose7

RngPurpose7







}








OPTIONAL

}

MSIDLegacy ::= SEQUENCE {


macAddr

AMSID

}

MSIDAdvanced ::= SEQUENCE {


amsIDHash
AMSIDHash,


macVer

MACVersion

}

-- 0b0000: HO reentry or idle mode reentry

RngPurpose0 ::= CHOICE {


hoReentry

RP-HOReentry,


idleReentry

RP-IdleReentry

}

RP-HOReentry
::= SEQUENCE {


servingBSID


ABSID,


stid



STID



OPTIONAL,


previousBasicCID
BasicCID


OPTIONAL,


akCount



AKCount,


fidInfo



FIDInfo,


csgIDList


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

OPTIONAL,


cmacTuple


CMACTuple

}

FIDInfo
::= SEQUENCE {


fid



INTEGER(0..15),


changeCount

INTEGER(0..15)

}

RP-IdleReentry
::= SEQUENCE {


pcid


PagingControllerID,


pgid


PagingGroupID,


pagingCycle

PagingCycle,


pagingOffset
PagingOffset,


did



DeregistrationID






OPTIONAL, 


akCount


AKCount,


csgIDList

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

OPTIONAL, 


cmacTuple

CMACTuple

}

-- 0b0001: idle mode location update or 

--         DCR mode extension

RngPurpose1 ::= CHOICE {


locUpdate

RP-LocationUpdate,


dcrExtension
RP-DCRExtension


}

RP-LocationUpdate ::= SEQUENCE {


pcid



PagingControllerID,


pgid



PagingGroupID,


pagingCycle


PagingCycle,


pagingOffset

PagingOffset,


did




DeregistrationID

OPTIONAL, 


newPagingCycle

PagingCycle



OPTIONAL,


powerDownIndicator
BOOLEAN




OPTIONAL,


akCount



AKCount




OPTIONAL,


mobilityInfo

MobilityInfo


OPTIONAL,


cmacTuple


CMACTuple



OPTIONAL

}

RP-DCRExtension
::= NULL

-- 0b0010: emergency call setup

RngPurpose2 ::= NULL

-- 0b0011: location update due to a need to update

-- service flow management encodings for E-MBS flows.

RngPurpose3 ::= SEQUENCE {

}

-- 0b0100: location update for transition to DCR mode from idle mode.

RngPurpose4 ::= NULL

-- 0b0101: network reentry from DCR mode, coverage loss 

-- or detection of the different ABS restart count.

RngPurpose5 ::= SEQUENCE {


crid


CRID

}

-- 0b0110: network reentry from a Legacy BS

RngPurpose6 ::= SEQUENCE {


servingBSID

ABSID

}

-- 0b0111: experiencing ¡§femto interference¡¨

RngPurpose7 ::= NULL
-----------------------------------------------------  Text End  -----------------------------------------------------------------
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