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1. Introduction
This contribution proposes a change to the UL HARQ channel indication method in the current 802.16m draft standard [1]. The ‘ACID’ field in the A-MAP IE is used as HARQ channel identifier assigned to the allocated burst. The maximum number of HARQ channels per AMS is 16 for both DL and UL HARQ. For DL HARQ, ACID of 4bits is used to discriminate among 16 HARQ channels, and there follows explicit one-to-one mapping between ACID and HARQ channel (and also the HARQ buffer used for the specific HARQ channel) as a result. On the other hand, since only 3bits are used for ACID in the uplink, ‘Subframe_index’ should be taken into account as well to make distinction among 16 HARQ channels. That is, there could be UL bursts allocated with the same ACID (= 0~7) in the UL A-MAP IE but in different subframes, which are mapped to different HARQ channels respectively. However, this overhead reduction of UL ACID by 1bit may cause ambiguity in certain situations and increase complexity to handle the case accordingly:

· A UL burst with ACID ‘N’ in subframe ‘K’ and one with ACID ‘N’ in subframe ‘K+1’ are considered as different ones associated with different HARQ channels respectively. Thus, there could be 8 ACIDs per subframe, and ABS shall allocate UL HARQ bursts with different ACIDs and/or subframe indices within the limitation of the maximum number of UL HARQ channels, which is 16. 

· When status mismatch of a HARQ channel between ABS and AMS takes place (e.g., due to loss of UL A-MAP IE or false detection of ACK_RSP), ambiguity/complexity in the HARQ buffer management might be caused because of inexplicit mapping between ACID and HARQ channel (and HARQ buffer associated with the HARQ channel). For example, when an AMS performs UL HARQ retransmission for a certain UL HARQ channel (indicated with ACID and Subframe_index) implicitly/synchronously up to N_MAX_ReTx, but ABS has taken it already as a successfully decoded one and has released the HARQ channel from the specific subframe but allocates a new HARQ burst with the same ACID in a different subframe, AMS would consider there being two different HARQ channels active.

· When ABS schedules UL HARQ burst(s) dynamically over different subframes, if ABS intends to stop UL HARQ retransmission process for a certain UL HARQ channel (indicated with ACID in a specific subframe) before the maximum retransmission ‘N_MAX_ReTx’ is reached and to allocate a new UL HARQ burst (not clear if this is allowed in the current AWD though), the ABS has to transmit UL A-MAP IE with the same ACID and AI_SN toggled only in the same subframe, which puts some restriction in ABS scheduling. 
· When it comes to long TTI HARQ burst spanning over several UL subframes, it is ambiguous which subframe it is associated with. If only long TTI HARQ bursts are used, the number of UL HARQ channels that could be allocated will be limited by the bit size of ACID (that is, only 8 HARQ channels could be allocated)
· Further consideration of mapping between HARQ channel and connection might be needed to reserve certain HARQ channel(s) to be used only for specific UL connection. (e.g., HARQ channels used for PA/GRA in association with specific connection such as VoIP) In this case, there should be explicit mapping between ACID and HARQ channel as well as between HARQ channel and UL connection. However, lack of explicit mapping between UL ACID and HARQ channel may cause problem when the connection-to-HARQ channel mapping is considered.
In this context, it is proposed to extend the size of ACID field in the UL A-MAP IE to full bits (= 4bits) to cover the maximum number of UL HARQ channels, which is 16 in the current draft D3 standard. 
2. References
[1] IEEE P802.16m/D3, December 2009
3. Proposed Text Changes
Blue/Underline: Text Added
Red/Strikeout: Text Deleted
[Change 1: Modify the text in section 16.2.14, line 58~65, page 227 and line 1~4, page 228 as follows] 
- - - - - - - - - - - - - - - - - - - - - - - - - - - Begin Proposed Text  - - - - - - - - - - - - - - - - - - - - - - - -
16.2.14 HARQ Functions

HARQ shall be used for unicast data traffic in both downlink and uplink. The HARQ shall be based on a stop-and-wait protocol. ABS and AMS shall be capable of maintaining multiple HARQ channels. DL HARQ channels are identified by downlink HARQ channel identifier (ACID). UL HARQ channels are identified by uplink HARQ channel identifier (ACID) both ACID and the index of UL subframe in which UL HARQ data burst is transmitted. Multiple UL HARQ channels in the same UL subframe shall be identified by different ACIDs, and UL HARQ channels in different UL subframes shall be identified by the index of UL subframe when the same ACID is addressed to them.

- - - - - - - - - - - - - - - - - - - - - - - - - - - End Proposed Text - - - - - - - - - - - - - - - - - - - - - - - - -
[Change 2: Change the size of ACID field in Table 813 UL basic assignment A-MAP IE, line 55~57, page 402 , section 16.3.6.5.2.4.2 as follows] 
Table 813 UL basic assignment A-MAP IE*

	Syntax
	Size in bits 
	Description/Notes

	UL_Basic_Assignment_A-MAP_IE() {
	-
	Exclude CSM with the adaptive-precoding

	  A-MAP IE Type
	4
	UL Assignment A-MAP IE 

	   ISizeOffset
	5
	Offset used to compute burst size index 

	  TNS
	2
	Total number of streams in the LRU 

0b00: 1 streams
0b01: 2 streams

0b10: 3 streams

0b11: 4 streams
For SU-MIMO, this vaule is same with the number of streams (Mt)

	  MEF
	2
	MIMO encoder format

0b00: SFBC for SU-MIMO
0b01: SM without PMI precoding 
0b10: CSM without PMI precoding
0b11: SM with PMI precoding

	  If (MEF ==0b11) {
	
	

	      PMI 
	6 
	

	  } else {
	
	

	     Precoding indicator 
	1
	0b0: non-adaptive precoding 

0b1: adaptive precoding with AMS’s choice

	     Mt
	1
	Number of streams in transmission for CSM, up to 2 streams per AMS supported. 
0b0: 1 stream

0b1: 2 streams
For SU-MIMO, this field is ignored by AMS

	     SI
	2
	First pilot index for CSM 

0b00: SI=1, for TNS =2, 3, 4

0b01: SI=2, for TNS = 2, 3, 4

0b10: SI=3, for TNS = 3, 4

0b11: SI=4, for TNS = 4
For SU-MIMO, this field is ignored by AMS

	     Reserved bit
	2
	

	}
	
	

	   CSM-PMI Indicator
	1
	Flag to indicate if both CSM and PMI are signaled

0b0: SU-MIMO with or without PMI indication , or CSM without PMI indication

0b1: CSM with PMI indication 

	   if (CSM-PMI Indicator == 0b0){ 
	
	

	   Mt
	2
	Number of streams in transmission (Mt <= Nt ), up to 4 streams per AMS supported. Nt is the number of transmit antennas at the AMS.

0b00: 1 stream

0b01: 2 streams

0b10: 3 streams

0b11: 4 streams

	   SU-PMI Indicator
	1
	Flag to indicate if both SU-MIMO and PMI are signaled.

0b0: SU MIMO without PMI indication, or CSM without PMI indication

0b1: SU MIMO with PMI indication 

	   if (SU-PMI Indicator == 0b0){
	
	

	      CSM
	1
	Flag to indicate CSM

0b0: SU-MIMO

0b1: CSM

	      if (CSM == 0b0){
	
	

	         MEF
	1
	MIMO encoder format

0b0: SFBC

0b1: Vertical encoding

Non-adaptive precoding shall be used at the AMS with SFBC. Mt shall be ignored with SFBC.

	         if (MEF == 0b0){
	
	

	            Reserved
	5
	Reserved bits

	         else if (MEF == 0b1){
	
	

	            PF
	1
	Precoding flag for SU-MIMO when PMI is not signaled

0b0: Non-adaptive precoding

0b1: Adaptive precoding using the precoder of rank Mt of the AMS's choice

	            Reserved
	4
	Reserved bits

	         }
	
	

	      }else if (CSM == 0b1){
	
	Parameters for CSM 

	         PF
	1
	Precoding flag for CSM when PMI is not signaled

0b0: Non-adaptive precoding

0b1: Adaptive precoding using the precoder of rank Mt of the AMS's choice

	         TNS
	2
	Total number of streams in the LRU for CSM

0b00: reserved

0b01: 2 streams

0b10: 3 streams

0b11: 4 streams

	         SI
	2
	First pilot index for CSM with TNS = 2 streams: 0b00, 0b01

First pilot index for CSM with TNS = 3,4: 0b00, 0b01, 0b10, 0b11


	         Reserved
	1
	Reserved bit

	      }
	
	

	   }else if (SU-PMI Indicator == 0b1){
	
	Parameters for SU-MIMO with PMI ( adaptive precoding)

	      PMI
	6
	4 bits PMI for Nt = 2, first 2 MSB set to 0

6 bits PMI for Nt = 4

	      Reserved
	1
	Reserved bit

	  }
	
	

	   }else if (CSM-PMI Indicator == 0b1){
	
	Parameters for CSM with PMI (adaptive precoding)

	      CSM Format
	4
	For non CSM, modes, TNS = Mt. For CSM modes the following combinations apply for upto 4 streams

0b0000: TNS = 2, Mt =1, SI =1

0b0001: TNS = 2, Mt =1, SI =2

0b0010: TNS = 3, Mt =1, SI =1

0b0011: TNS = 3, Mt =1, SI =2

0b0100: TNS = 3, Mt =1, SI =3

0b0101: TNS = 3, Mt =2, SI =1

0b0110: TNS = 3, Mt =2, SI =2

0b0111: TNS = 4, Mt =1, SI =1

0b1000: TNS = 4, Mt =1, SI =2

0b1001: TNS = 4, Mt =1, SI =3

0b1010: TNS = 4, Mt =1, SI =4

0b1011: TNS = 4, Mt =2, SI =1

0b1100: TNS = 4, Mt =2, SI =2

0b1101: TNS = 4, Mt =2, SI =3

0b1110: TNS = 4, Mt =3, SI =1

0b1111: TNS = 4, Mt =3, SI =2

	      PMI
	6
	4 bits PMI for Nt = 2, first 2 MSB set to 06 bits PMI for Nt = 4

	   }
	
	

	  Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index
10 MHz: 11 bits for resource index
20 MHz: 11 bits for resource index

Resource index includes location and allocation size 

	Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 UL subframes for FDD or all UL subframes for TDD

If number of DL subframes, Dis less than number of UL subframes, U, Long TTI Indicator= 0b1

	 HFA
	3
	HARQ Feedback Allocation 

	 AI_SN
	1
	HARQ identifier sequence number

	 ACID
	34
	HARQ channel identifier

	 Reserved
	1
	Reserved bit

	}
	-
	-


*A 16 bit CRC is generated based on the contents of the UL Basic Assignment A-MAP IE. The CRC is masked by the Station ID.
TNS: Total number of streams in the LRU for CSM
SI: First pilot index for CSM.
PF: Precoding flag to indicate adaptive or non-adsptive precoding.

PMI: Precoding matrix index .
Mt: Number of streams in transmission for CSM
CSM-PMI Indicator: Flag to indicate if both CSM and PMI are signaled 

SU-PMI Indicator: Flag to indicate if both SU-MIMO and PMI are signaled 

CSM: Flag to indicate if CSM is signaled

The Resource Index field in the UL Basic Assignment A-MAP IE is interpreted as in the DL Basic Assign​ment A-MAP IE, with 'DL' specific terminology replaced by 'UL' equivalents.

[Change 3: Add the following table after Table 813, page 402 , section 16.3.6.5.2.4.2 as follows] 
16.3.6.5.2.4.3 UL CSM beamforming A-MAP IE

Table 814 describes the fields in a UL CSM Beamforming Assignment A-MAP IE.

Table 814 UL CSM Beamforming A-MAP IE*
	Syntax
	Size in bits 
	Description/Notes

	UL CSM Beamforming A-MAP IE* {
	-
	

	  A-MAP IE Type
	4
	UL CSM Beamforming A-MAP IE

	   ISizeOffset
	5
	Offset used to compute burst size index 

	  PMI 
	6 
	4 bits PMI for Nt = 2, first 2 MSB set to 0
6 bits PMI for Nt = 4

	  SI
	4
	For CSM modes the following combinations apply for up to 4 streams

0b0000: TNS = 2, Mt =1, SI =1

0b0001: TNS = 2, Mt =1, SI =2

0b0010: TNS = 3, Mt =1, SI =1

0b0011: TNS = 3, Mt =1, SI =2

0b0100: TNS = 3, Mt =1, SI =3

0b0101: TNS = 3, Mt =2, SI =1

0b0110: TNS = 3, Mt =2, SI =2

0b0111: TNS = 4, Mt =1, SI =1

0b1000: TNS = 4, Mt =1, SI =2

0b1001: TNS = 4, Mt =1, SI =3

0b1010: TNS = 4, Mt =1, SI =4

0b1011: TNS = 4, Mt =2, SI =1

0b1100: TNS = 4, Mt =2, SI =2

0b1101: TNS = 4, Mt =2, SI =3
0b1110, 1111: reserved bits

	  Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index
10 MHz: 11 bits for resource index
20 MHz: 11 bits for resource index

Resource index includes location and allocation size 

	Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource. 

0b0: 1 subframe (default)

0b1: 4 UL subframes for FDD or all UL subframes for TDD

If number of DL subframes, Dis less than number of UL subframes, U, Long TTI Indicator= 0b1

	 HFA
	3
	HARQ Feedback Allocation 

	 AI_SN
	1
	HARQ identifier sequence number

	 ACID
	4
	HARQ channel identifier

	 Reserved
	1
	Reserved bit

	}
	-
	-


*A 16 bit CRC is generated based on the contents of the UL CSM Beamforming A-MAP IE. The CRC is masked by the Station ID.
[Change 4: Add the UL extended assignment A-MAP IE into Table 811, page 395, section 16.3.6.5.2.4  as follows] 
Table 811 Assignment A-MAP IE types 
	A-MAP IE Tupe
	Usage

	…….
	

	….0b1110
	Reserved bit 
UL CSM Beamforming A-MAP IE

	…
	


- - - - - - - - - - - - - - - - - - - - - - - - - - - End Proposed Text - - - - - - - - - - - - - - - - - - - - - - - - -
[Change 5: Change the size of ACID field in Table 824 UL Persistent A-MAP IE, line 44~51, page 434, section 16.3.6.5.2.4.9 as follows]
- - - - - - - - - - - - - - - - - - - - - - - - - - - Begin Proposed Text  - - - - - - - - - - - - - - - - - - - - - - - -
Table 824—UL Persistent A-MAP IE

	Syntax
	Size in bits
	Description/Notes

	UL Persistent A-MAP_IE() {

	
	

	…
	…
	…

	 HFA
	6 3
	Explicit Index for HARQ Feedback Allocation

	A-MAP Relevance
	1
	0b0: Allocation in the first UL subframe relevant to an A-MAP region

0b1: Allocation in the second UL subframe relevant to an A-MAP region

	 ACID
	34
	HARQ channel identifier
N_ACIDs: Number of ACIDs for implicit 

cycling of HARQ channel identifier

N_ACID=Floor{ PA_Max_ReTx_Delay/ 

(Allocation Period*Frame_length) }+1

	Reserved
	2
	Reserved bits 

	}
	
	


- - - - - - - - - - - - - - - - - - - - - - - - - - - End Proposed Text - - - - - - - - - - - - - - - - - - - - - - - - -
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