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AAI_RNG-ACK Message and ASN.1 Clean Up (16.2.3.3)
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-ACK message. In order to minimize the number of PER encoded bits, the following modifications are proposed: 

· Unicast indicator is represented using ASN.1 CHOICE so that we don't need a single explicit bit for this purpose.
· The 3-bit Number of frame identifiers, which means one AAI_RNG-ACK responses to ranging opportunities carried by at most 8 frames, does not make any sense. Besides, The 4-bit RNG-ACK Bitmap indicates this message can indicate at most 4 ranging opportunities, which means 1 frame (if one frame carries at most maximum 4 ranging opportunities) or 2 frames (if one frame carriers at most maximum 2 ranging opportunities). However, there is very little gain to make AAI_RNG-ACK response to 2 frames. Therefore, we suggest to remove Number of frame identifiers and have AAI_RNG-ACK response to one frame only.
· Number of received codes is not needed because when the received code list is represented using ASN.1 SEQUENCE, the encoder will automatically generates a preceding integer to indicate the number of list elements. 
· Clarification on the conditions of the presence of Ranging Preamble Code Index and Dedicated ranging preamble code indicator. 
· Adjustment Parameter Indicator (API) is not needed because when the adjustment parameters are qualifies using ASN.1 OPTIONAL, the encoder will generate a preceding bitmap to indicate the presence/absence of each optional parameter.
Proposed Text
Remedy 1:

In the P802.16m/D6, page 85, line 4, modify Table 681 as follows:
--------------------------------------------------  Text Start  -----------------------------------------------------------------
Table 681—AAI_RNG-ACK Parameters
	M/O
	 Attributes / Array of attributes
	Size (bits)
	 Value / Note  
	 Conditions 

	M
	Unicast indication 
	1
	0b0 : for broadcast
0b1: for unicast 
	N.A. 

	O
	Number of frame identifiers (N_Frames) 
	3
	The number of frame identifiers included in this RNG-ACK message. 
	It shall be included only when the Unicast indication is 0b0. 

	O
	 Frame identifier 
	4
	Frame which contains the ranging opportunities to which this message refers. The frame identifier is produced by concatenating the following two values:
1. The 2 least significant bits of the superframe number 
2. The frame index within the superframe (ranging from 0b00 to 0b11). 
	It shall be included only when the Unicast indication is 0b0. 

	O
	 RNG-ACK Bitmap 
	4
	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 only when Unicast indication =0b0 

	O
	 Number of received codes 
	6
	The number of ranging preamble code indices detected in this corresponding ranging opportunity.  
	It shall be included for each bit = 0b1 in the RNG-ACK Bitmap only when Unicast indication =0b0 

	O
	 Ranging responses[0..32] 
	Ranging preamble Code Index 
	6
	Ranging preamble code index received in this ranging opportunity. 
	It shall be included for each received ranging preamble code when Unicast indication = 0. 
Shall be included for the specific user when Unicast indication =1

	
	 Ranging responses[0..32] 
	Dedicated ranging preamble code indicator 
	1
	Used to indicate whether the received ranging preamble code is one of RP codes for the purpose of dedicated ranging or not.0b0 = RP code for the purpose of contention-based normal ranging0b1 = RP code for the purpose of dedicated ranging 
	It shall be included for each received ranging preamble code when Unicast indication = 0. 
Shall be included for the specific user when Unicast indication =1. 

	
	Ranging responses[0..32]
	Ranging Status 
	2
	Used to indicate whether ranging preamble code is received within acceptable limits by ABS. 
0b00 = success
0b01 = abort
0b10 = continue  
	It shall be included for each received ranging preamble code index. Or it shall be included for the specific user when Unicast indication =1 

	
	Ranging responses[0..32]
	Adjustment parameters indication (API) 
	3
	Bit#0: Time offset adjustment indication. Bit#1: Power level adjustment indication Bit#2: Frequency offset adjustment indication 
	It shall be included for each received ranging preamble code index when Ranging status is 0b00 or 0b10.Or it shall be included for the specific user when Unicast indication =0b1 and Ranging status is 0b00 or 0b10. 

	
	Ranging responses[0..32]
	Timing offset adjustment
	5
	Amount of advance time required to adjust AMS transmission.

Signed in units of 1/Fs
	It shall be included for each received ranging preamble code index when API bit #0 = 0b1 Or it shall be included for the specific user when Unicast indication =0b1 and API bit #0 = 0b1

	
	
	Power level adjustment
	4
	Power level adjustment which expresses the change in power level (in multiples of 1 dB) that the MS shall apply to its current transmission power for initial ranging. The bit size represents power level correction in the set {-8, -7, -6, -5, -4, -3, -2, -1, +1, +2, +3, +4, +5, +6, +7, +8} which corresponds 0b0000 to 0b1111.
	It shall be included for the specific user when RNG-ACK bitmap=1 and number of received codes > 0 and and API bit #1 = 1and Ranging Status = 0b10.

	
	Ranging responses[0..32]
	Power level adjustment
	3
	Power level adjustment which expresses the change in power level (in multiples of 1 dB) that the MS shall apply to its current transmission power for initial ranging. The bit size represents power level correction in the set {-8, -7, -6, -5, -4, -3, -2, -1, +1, +2, +3, +4, +5, +6, +7, +8} which corresponds 0b0000 to 0b1111.
	It shall be included for the specific user when Unicast indication =0 and RNG-ACK bitmap=1 and number of received codes > 0 and API bit #1 = 1 Or it shall be included for the specific user when Unicast indication =1 and API bit #1 = 1

	
	Ranging responses[0..32]
	Frequency offset adjustment
	9
	Frequency offset adjustment Relative change in transmission frequency. The correction is 2% of the subcarrier spacing () multiplied by the 9-bit number interpreted as a signed integer
	It shall be included for the specific user when Unicast indication =0 and RNG-ACK bitmap=1 and number of received codes > 0 and API bit #2 = 1


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

In the P802.16m/D6, replace the text from page 864 line 43 to page 865 line 28 with the following ASN.1 code:

--------------------------------------------------  Text Start  -----------------------------------------------------------------
-- Aggregated CDMA Ranging Acknowledge

AAI-RNG-ACK ::= SEQUENCE {


unicastIndication ENUMERATED {unicast, broadcast},


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


rangingCodes RangingCodeDetectionBitmap OPTIONAL,


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


...

}

ShortFrameIdentifier ::= SEQUENCE {


superframe INTEGER (0..3),


frameIndex INTEGER (0..3)

}

RangingCodeDetectionBitmap ::= BIT STRING (SIZE(1..999)) --++++what is the correct upper bound?

RangingResponse ::= SEQUENCE {


rangingPreambleCodeIndex 

RangingPreambleCodeIndex,


rangingStatus 




RangingStatus,


adjustmentParameterIndication 
AdjustmentParameterIndication,


timingOffsetAdjustment 


TimingOffsetAdjustment

}

RangingPreambleCodeIndex ::= INTEGER (0..63)

AdjustmentParameterIndication ::= BIT STRING {


timeOffsetAdjustment (0), powerLevelAdjustment (1), frequencyOffsetAdjustment (2)

} (SIZE(3))

TimingOffsetAdjustment ::= INTEGER (0..31)
--

-- AAI-RNG-ACK

--

AAI-RNG-ACK ::= SEQUENCE {


unicastIndication

CHOICE {








broadcastRngAck

BroadcastRngAck,








unicastRngAck

ReceivedRngCodeInfo







}

}

BroadcastRngAck ::=
SEQUENCE {


frameIdentifier

FrameIdentifier,


rngAckBitmap


BIT STRING {








rngOpp1(0), rngOpp2(1), rngOpp3(2), rngOpp4(3)







},


rngOppsList


SEQUENCE (SIZE (1..maxRngOpps)) OF RangingOppStatus
OPTIONAL

}

maxRngOpps
INTEGER ::= 4

FrameIdentifier ::= SEQUENCE {


superFrameNumber

INTEGER (0..3),


frameIndex


INTEGER (0..3)

}

RangingOppStatus ::= SEQUENCE {


receivedCodesList
SEQUENCE (SIZE(1..maxReceivedCodes)) OF ReceivedRngCodeInfo

}

ReceivedRngCodeInfo ::= SEQUENCE {


rngCodeIndex



RangingCodeIndex,


dedicatedRngCodeIndicator
BOOLEAN,


rngStatus




CHOICE {









success

AdjustmentParameters,









abort

NULL,









continue

AdjustmentParameters








}

}

RangingCodeIndex
::= INTEGER(0..63)

RangingStatus 

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

AdjustmentParameters ::= SEQUENCE {


timeingOffsetAdjustment

INTEGER (0..31)


OPTIONAL,


powerLevelAdjustment

INTEGER (0..7)


OPTIONAL,


frequencyOffsetAdjustment
INTEGER (0..511)

OPTIONAL

}
-----------------------------------------------------  Text End  -----------------------------------------------------------------
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