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ARQ feedback IE modification to avoid ARQ feedback delay
Youngbin Chang, Anil Agiwal, Rakesh Taori, Jungje Son
 Samsung Electronics
1 Problem Description
In the ARQ operation, Error detection is possible after ARQ_ERROR_DETECTION_TIMEOUT. Due to the ARQ_ERROR_DETECTION_TIMEOUT, ARQ feedback delay happen. The below is the example:
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1. Scenario
When transmitter sends ARQ block #1, this ARQ block can be failed during all HARQ retransmission. However, if other ARQ blocks(#2,3) is received correctly and ARQ feedback polling is requested by transmitter side, receiver can not send ARQ feedback due to the delay of ARQ_ERROR_DETECTION_TIMER of ARQ block #1.
2. ARQ ACK delaying

· Normally, transmitter polls ARQ feedback to flush the ARQ buffer. If receiver can not send ARQ feedback after receiving ARQ feedback polling from transmitter side, which makes delays freeing of memory occupied by the ARQ blocks in the transmitter.

· Delaying of ARQ ACK directly affects average ARQ throughput. Longer ARQ RTT reduces average ARQ Throughput.

2. Redundant retransmission of ARQ feedback Polling
· After transmitting the ARQ feedback poll, if ARQ feedback is not received before the ARQ FEEDBACK POLL RETRY TIMEOUT expires, the transmitter may retry the ‘ARQ feedback poll’
2 Proposed Remedy

In this contribution, we propose the indication bit in ARQ feedback IE which represents that receiver is waiting for ARQ_ERROR_DETECTION_TIMEOUT expiry of a specific ARQ block. Using this bit, transmitter does not initiate ARQ retransmission even if ARQ block reported as a NACK in ARQ feedback IE.

3 Proposed text
[Modify the table 748 as follows:]
Table 749—ARQ feedback IE format for ARQ block
	Syntax
	Size(bits)
	Notes

	ARQ_feedback_IE(LAST) {
	variable
	

	 Last
	1
	0 = More ARQ Feedback IE in the list
1 = Last ARQ Feedback IE in the list

	 Flow ID
	4
	The ID of the flow being referenced

	 SN
	10
	FLAG1 = 0, ARQ block up to and including SN has been received successfully.
FLAG1 = 1, ARQ block less than SN has been received successfully.

	 if(FLAG1==1){
	
	

	   NSI
	1
	NAK Suspended Indicator

0 = Bit marked ‘0’ in the following Selective ACK MAP1 represents a ARQ block NACK
1 = Bit marked ‘0’ in the following Selective ACK MAP1 represents that ARQ block NACK was suspended.

	   EXT
	1
	Extension for ARQ sub-block indication
0= No ARQ sub-block ACK/NACK indication 
1= ARQ sub-block ACK/NACK indication follows

	Selective ACK MAP1
	65
	

	EXT
	1
	Extension for ARQ sub-block indication
0= No ARQ sub-block ACK/NACK indication 
1= ARQ sub-block ACK/NACK indication follows

	   FLAG1
	1
	0 = No more selective ACK MAP1 and FLAG11 = Another set of selective ACK MAP1 and FLAG1 follows

	   while(FLAG1==1){
	
	

	   Selective ACK MAP1
	7
	Each bit represents ACK or NAK of corresponding ARQ block. '0' is NAK and '1' is ACK. Selective ACK MAP1 represents ACK or NAK information of ARQ blocks after first selective ACK MAP1.

	   FLAG1
	1
	0 = No more selective ACK MAP1 and FLAG11 = Another set of selective ACK MAP1 and FLAG1 follows

	   }
	
	

	if(EXT==1){
	
	

	      SEM
	variable
	Sub-block-Existence Map 

The numbers of SEM bits are same as NACKed ARQ blocks in the Selective ACK MAP1.Each bit represents the existence of partially nacked ARQ blocks or completely nacked ARQ blocks.

 

1 = Partially nacked ARQ block (the ARQ block has some sub-blocks which have received correctly)

0 = Completely nacked ARQ blocks( the ARQ block has no sub-blocks which have received correctly)

	      For(i=0;i<Num_SN<i++){
	
	

	        NSI
	1
	NAK Suspended Indicator

0 = All ARQ sub-blocks that are not listed the Start_SSN and Num_SSN in ‘do loop’ are considered as ARQ block NACK.

1 = All ARQ sub-blocks that are not listed the Start_SSN and Num_SSN in ‘do loop’ are considered that a ARQ block NACK was suspended

	        do{
	
	All ARQ sub-blocks that are not listed the Start_SSN and Num_SSN in ‘do loop’ are considered as NACK

	          START_SSN
	11
	Start of ARQ sub-block SN which was received correctly.

	          Num_SSN
	11
	Number of consecutive ARQ sub-blocks which were received correctly from START_SSN onwards

	          End 
	1
	0 = One more set of START_SSN, Length and End fields
1 = There are no more START_SSN, NUM_SSN and End fields

	        }while(End==0)
	
	

	      }
	
	

	      Padding
	variable
	For Byte alignment

	    }
	
	

	  }
	
	

	}
	
	


[Modify the text from line 59-65 on page 225 as follows:]
If the SN is valid and the ARQ feedback IE includes an selective ACK MAP, it shall consider all ARQ blocks in the interval ARQ_TX_WINDOW_START to SN (not inclusive) as positively acknowledged, and set the ARQ_TX_WINDOW_START to SN. The selective ACK MAP is processed from left to right (MSB to LSB) and the left most bit indicates SN. Each bit in the selective ACK MAP that is set to '1'indicates that the corresponding ARQ block has been received correctly. Each bit that is set to "0" in the selective ACK MAP indicates that the corresponding ARQ block has been received incorrectly. If ‘NSI’ is set to ‘1’, all bits set to “0” in the selective ACK MAP is ignored and only consider bits set to “1” in the selective ACK MAP. If ARQ feedback IE includes selective ACK MAP and “EXT” field set to 1, the transmitter shall process ARQ feedback information of ARQ sub-blocks. “Num_SSN” represents the number of ARQ sub-blocks which has been received correctly from “START_SSN” onwards. If ‘NSI’ is set to ‘1’, transmitter only considers correctly received ARQ sub-blocks.
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