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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 
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
	Size (bits)
	Value / Note 
	Conditions

	O
	Paging Controller ID
	48
	The Paging Controller ID which the AMS currently maintains in idle mode.
	It shall be included when the AMS in Idle Mode  is attempting to perform reentry or location

update

	O
	Deregistration Identifier (DID)
	10
	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
	4
	PAGING_OFFSET applied to the AMS
	

	O
	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 in Idle Mode is attempting to perform location update

due to power down

	O
	AMS Mobility Information
	2
	0b00 = Slow

0b01 = Medium

0b10 = Fast

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

	O
	CRID
	TBD
	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

	O
	CSGID Info [0..15]
	Number of CSGID
	4
	Indicates the number of CSGID included in CSG white list 

0..15
	Present when AMS with a CSG white list performs network entry to aid CSG membership detection and ABS reselection

	
	
	CSGID
	10
	One or more CSG(s)
	

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

	O
	NONCE_AMS
	64
	A freshly generated 64-bit random number used for PMK derivation
	It shall be included when zone switching from LZone to MZone occurs.

	O
	NONCE_ABS
	64
	A 64-bit number transferred from ABS and used for PMK derivation
	It shall be included when zone switching from LZone to MZone occurs.

	O
	AK_COUNT
	8
	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
	CMAC Tuple
	92
	If included, the CMAC Tuple shall be the last attribute in the message.
	It 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.

	O
	LEGACY_CMAC_KEY_COUNT
	
	The AMS's current value of the CMAC_KEY_COUNT, which was used at the previous serving Legacy BS.
	It shall be included during Direct HO from a 16e only Legacy BS to the target ABS.

	O
	Legacy CMAC Tuple
	
	If included, the CMAC Tuple shall be the last attribute in the message.
	It shall be included when the AMS is attempting to perform Network Re-Entry from Direct HO, if the AMS has a CMAC tuple necessary to expedite security authentication. This CMAC is the CMAC tuple used in the previous serving Legacy BS.

	O
	AMSID*
	48
	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
	It shall be included when the AMS is attempting network entry without its STID/DID which the ABS/Paging Controller assigns

	O
	MAC version
	8
	MAC version is version number of IEEE 802.16 supported by the AMS.
	


	-- ASN1START

-- Ranging request MAC control message

AAI-RNG-REQ ::= SEQUENCE {


messageType




OCTET STRING (SIZE(1)),
}
-- 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
	Size (bits)
	Value / Note 
	Conditions

	O
	Location Update Response
	8
	0x00= Success of Location Update

0x01= Failure of Location Update

0x02 = Reserved

0x03=Success of location update and DL traffic pending

0x04 = Allow AMS’s DCR mode initiation request 

0x06~0xFF: Reserved
	It shall be included 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
	Paging Cycle
	4
	New Paging Cycle of the AMS

0b0000 – 0b1111
	It shall be included only if the Location Update Response is set to 0x00 (Success of Idle Mode Location Update) and the Paging Information has changed

	O
	Paging Offset
	4
	New PAGING_OFFSET of AMS
	

	O
	Paging Group ID
	16
	New PGID of the AMS
	

	O
	Paging Controller ID
	48
	The new Paging Controller ID which the AMS shall maintain in idle mode.
	

	O
	Deregistration Identifier (DID)
	10
	The new DID which the AMS shall maintain in idle mode.
	

	O
	Unsolicited bandwidth indicator
	1
	Indicates that  ABS should allocate UL Bandwidth for transmission or retransmission of MAC message without request from AMS during network entry


	It shall be included when AMS is attempting network entry

	O
	CLC-INFO


	Information Type
	2
	0x00 : CLC Limit

0x01 : CLC Request

0x10 : CLC Response

0x11 : CLC Report
	It shall be included 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

	
	
	CLC Response
	Confirmed Action
	8
	Table 696
	

	
	
	
	Start Time parameters
	8n

[Note : n is the number of CLC class]
	
	

	O 
	Redirection Info [0..56]
	BSID
	48
	BS Identifier
	It should be included when serving ABS aids cell reselection in the event AMS is not allowed to perform network entry with the current serving ABS

	
	
	Preamble Index
	10
	
	

	
	
	Center Frequency
	
	
	

	O
	CRID
	TBD
	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

	O
	Ranging Request bit
	1
	Indicates that AMS should perform periodic ranging and send AAI_RNG-CFM to serving ABS
	It shall be included when serving ABS performs coverage loss detection procedure (16.2.26)

	M
	Ranging Status
	2
	Ranging status is used to indicate whether UL messages are received within acceptable limits by ABS. 

0b01 = continue, 0b10 = abort, 0b11 = success
	NA

	O
	Temporary STID
	12
	Temporary STID is used for AMS identification until STID is assigned to the AMS during registration procedure.
	It shall be included 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
	AMSID*
	48
	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.
	

	O
	HO Process Optimization
	TBD
	Bitmap definition is the same as in 16.2.3.11.

Identifies reentry process MAC control messages that may be omitted during the current HO attempt due to the availability of MS service and operational context information obtained by means that are beyond the scope of this standard, and the MS service and operational status post-HO completion. The AMS shall not enter normal operation with target ABS until completing receiving all network reentry, MAC control message responses as indicated in HO process optimization.
	It shall be included 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
	NONCE_AMS
	64
	A freshly generated 64-bit random number used for PMK derivation
	It shall be included when zone switching from LZone to MZone occurs.

	O
	NONCE_ABS
	64
	A 64-bit number transferred from ABS and used for PMK derivation
	It shall be included when zone switching from LZone to MZone occurs.

	O
	Number of carriers (Redirection Info)
	4
	It indicates the number of carriers of neighbor ABSs which is included in the AAI_RNG-RSP message.
	It shall be included when ranging status is abort. It is sent by serving ABS to aid cell reselec​tion in the event the serving ABS is not able to allow the AMS to perform entry (due to various reasons such as high serving ABS load, non existence of CSG membership etc)

	O
	ABSID (Redirection Info)
	48
	ID of  ABS
	It shall be included when ranging status is abort and included for each neighbor ABS.

	O
	SA-Preamble index (Redirection Info)
	10
	Index of SA-Preamble
	

	O
	Physical carrier index (Redirection Info)
	6
	Index of the physical carrier
	


	-- ASN1START

-- Ranging response MAC control message

AAI-RNG-RSP ::= SEQUENCE {


messageType




OCTET STRING (SIZE(1)),

}
-- 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
	Size (bits)
	Value / Note 
	Conditions

	M
	Management Message Type
	8
	AAI_RNG-ACK
	NA

	M
	Unicast indication
	1
	0b0:  AAI_RNG-ACK message is sent in broadcast manner.

0b1:  AAI_RNG-ACK message is sent in unicast manner.
	NA

	M
	Frame identifier
	4
	Frame identifier identifies the frame which con​tains the ranging opportunities to which this message refers. The frame identifier is produced by con​catenating the following two values: 

1.The 2 least significant bits of the super​frame number 

2.The frame index within the superframe (ranging from 0b00 to 0b11).
	NA

	O
	RNG-ACK Bitmap
	4
	The size of this bitmap is decided by the number of ranging slots in the referenced frame. Each bit indicates the decoding status of the corresponding ranging opportunity.

0b0: No ranging code is detected;

0b1: At least one code is detected.
	It shall be included when unicast indication is 0b1.

	O
	Number of received codes
	5
	The number of ranging code indices detected in this corre​sponding ranging opportunity. 
	It shall be included for each bit=0b1 in the RNG-ACK Bit​map.

	O
	Code Index
	7
	Code index received in this ranging opportunity.
	Shall be included for each received ranging codes if Num​ber of received codes > 0

	O
	Ranging status
	2
	Ranging status is used to indicate whether ranging codes are received within acceptable limits by ABS. 

0b01 = continue, 0b10 = abort, 0b11 = success
	If unicast indication is 0b1, it shall be included for each received ranging codes.

Otherwise, it shall be included for the specific AMS.

	O
	Adjustment parameters indi​cation (API)
	3
	Bit#0: Time offset adjustment indication.

Bit#1: Power level adjustment indication

Bit#2: Frequency offset adjustment indi​cation


	If unicast indication is 0b1, it shall be included for each received ranging codes when ranging status is continue or success.

Otherwise, it shall be included for the specific AMS when ranging status is continue or success.

	O
	Timing offset adjustment
	10
	Amount of advance time required to adjust AMS transmission.


	It shall be included when Time offset adjustment indication bit is 1.

	O
	Power level adjustment
	3
	Relative change in transmission power level.


	It shall be included when Power level adjustment indication bit is 1.

	O
	Frequency offset adjustment
	8
	Relative change in transmission frequency.
	It shall be included when Frequency offset adjustment indication bit is 1.


	-- ASN1START

-- Ranging acknowledgement MAC control message

AAI-RNG-ACK ::= SEQUENCE {


messageType




OCTET STRING (SIZE(1)),


-- False: for broadcast, True: for unicast


unicastIndication


BOOLEAN,


-- Identifies the frame which contains the ranging opportunities to which this message refers


frameIdentifier



FrameIdentifier,


rangingAck




CHOICE {










unicastRngAck
UnicastRngAck,  -- when unicastIndication is True










broadcastRngAck
BroadcastRngAck -- when unicastIndication is False









}

}

FrameIdentifier ::= SEQUENCE {


-- The 2 least significant bits of the superframe number


superFrameNumber


INTEGER (0..3),


-- The frame index within the superframe


frameIndex




INTEGER (0..3)

}

UnicastRngAck ::= SEQUENCE {


rangingStatus



RangingStatus,


adjustmentParameters

AdjustmentParameters

OPTIONAL

}

RangingStatus ::= ENUMERATED {






continue (0),






abort    (1),






success  (2)

}

AdjustmentParameters ::= SEQUENCE {


adjustmentParamIndication
BIT STRING {










b0 (0),
-- Time offset adjustment indication










b1 (1), -- Power level adjustment indication










b2 (2)
-- Frequency offset adjustment indication









},


timeingOffsetAdjustment

INTEGER (0..1023)


OPTIONAL,


powerLevelAdjustment

INTEGER (0..7)



OPTIONAL,


frequencyOffsetAdjustment
INTEGER (0..255)


OPTIONAL

}

BroadcastRngAck ::=
SEQUENCE {


-- Size of the rngAckBitmap


rngAckBitmapSize


INTEGER (0..15),


-- Each bit indicates the decoding status of the corresponding ranging opportunity


-- 0b0: No ranging code is detected


-- 0b1: At least one code is detected


rngAckBitmap



BIT STRING (SIZE(rngAckBitmapSize)),


-- Number of 0b1's in the rngAckBitmap


numberOfDetectedSlots

INTEGER (0..15),


detectedSlotsList


SEQUENCE (SIZE (1..numberOfDetectedSlots)) OF DetectedSlot

}

DetectedSlot ::= SEQUENCE {


numberOfReceivedCodes

INTEGER (0..31),


receivedCodesList


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

}

ReceivedCode ::= SEQUENCE {


codeIndex




INTEGER (0..127),


unicastRngAck



UnicastRngAck

}

-- ASN1STOP


------------------------------------------------------  Text End  ---------------------------------------------------------------
PAGE  
3

