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       RS HARQ ACK for DL Retransmission with Delay Notification
Mary Chion      LIU Yang, QU hongyun, CHEN Yuqin
ZTE USA                           ZTE Corporation
Introduction
This contribution provides how to notify the HARQ ACK region allocation for the downlink retransmission with a direct delay notification.

In current IEEE 802.16j draft, for end to end HARQ in the multhop relay network, to determine the frame where the ACK region lies, following statements are found. “When RS receives HARQ DL sub-burst for relaying to MS at frame i, it shall transmit the encoded ACK/NAK signal through ACK Channel in the ACKCH region at frame (i + n) where n is calculated at each RS according to the following equation.

n = (H-1)*p + H*j

H is equal to “hop_depth” transmitted in RS HARQ DL MAP IE and HARQ_ACKCH region allocation for relay Data IE. It represents number of hops MR-BS/RS is away from the MS. p is defined by the "HARQ_burst_Delay for DL Burst" field in the DCD messages. j is defined by the ‘HARQ_ACK_Delay for DL Burst’ field in the DCD messages. It is applicable to both RS and MS.”
However, if the HARQ burst is retransmitted, the relay RS is not able to find its own RCID in the sub-burst IE and therefore will not calculate the frame to relay the ACK. Accordingly, the ACK for the retransmitted burst may not be relayed by the RS in the HARQ ACK region which is allocated by the MR-BS in the due frame. 
For example, in Figure 1, if one HARQ burst fails at RS2, the retransmission will start at frame 8 from RS1. However, since the HARQ burst does not transmit in frame 7, RS1 will not find its own RCID in the sub-burst IE for the retransmitted burst. Therefore, RS1 will not know that it is scheduled to relay ACK from RS2 in frame 12.
In order to notify the RS of the HARQ ACK region allocation for the retransmitted burst, a ACK Delay IE may be defined as done in Table 286I and formatted as Table 286u. The ACK Delay IE contains nh, the delay in unit of frame that the RS at hop h shall wait to relay the ACK for a retransmitted burst. Accordingly, after receiving the ACK Delay IE, the RS decodes the IE and finds nh. After calculating nh+1 and relaying the delay to the subordinate RS in the relay MAP message, the RS at hop h begins waiting. When the due frame came, the ACK will be relayed by the RS for the retransmitted sub burst in the corresponding HARQ ACK region. The relationship of nh+1 and nh is given by nh+1 = nh – ((p+j)) where p is defined by the "HARQ_burst_Delay for DL Burst" field in the DCD messages and j is defined by the "HARQ_ACK_Delay for DL Burst" field in the DCD messages. 
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Figure 1 A representative example of ACK region allocation problem
Specified text changes
[Insert following text at the end of 8.4.5.4.25]

8.4.5.4.25 HARQ ACK region allocation IE
In order to notify the RS of the HARQ ACK region allocation for the retransmitted burst, a ACK Delay IE may be defined as done in Table 286I and formatted as Table 286u. The ACK Delay IE contains nh, the delay in unit of frame that the RS at hop h shall wait to relay the ACK for a retransmitted burst. Accordingly, after receiving the ACK Delay IE, the RS decodes the IE and finds nh. After calculating nh+1 and relaying the delay to the subordinate RS in the relay MAP message, the RS at hop h begins waiting. When the due frame came, the ACK will be relayed by the RS for the retransmitted sub burst in the corresponding HARQ ACK region. The relationship of nh+1 and nh is given by nh+1 = nh – ((p+j)) where p and j are defined as above.
[Change the table 286I as indicated]
Table 286I RS HARQ DL MAP IE format on relay links
	Syntax
	Size
	Notes

	RS HARQ DL MAP IE (){
	－
	－

	…
	…
	…

	Mode
	4 bits
	…

0b0111 = ACK Delay Notification
0b1000-0b111 Reserved

	…
	…
	…

	If (Mode == 0b0000){
	－
	－

	…
	…
	…

	   }else if (Mode == 0b0111){
	－
	－

	     ACK Delay Notification IE
	variable
	－

	     }
	－
	－

	  }
	－
	－

	…
	…
	…

	}
	－
	－


[Insert a new table 286u as indicated]
Table 286u  ACK Delay Notification IE format
	Syntax
	Size
	Notes

	ACK Delay Notification IE(){
	－
	－

	N 
	4 bits
	Number of HARQ burst retransmitted in current frame 

	For (j=0; j<N; j++){
	－
	－

	RCID_IE()
	variable
	－

	ACID
	4bits
	－

	ACK Delay 
	3 bits 
	Unit: Frame

	}
	－
	－
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