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Including Frame Number in ARQ Feedback
Brett Schein, Anuj Puri, Manish Airy, Frank Zhou - Beceem
1. Problem Statement
The standard does not specify exactly when ARQ Feedback is generated or transmitted over the air-interface.  So ARQ Feedback generation and transmission is implementation dependent.  A more fundamental problem is that scheduling delays are not deterministic.  Most drastically, random access delay in the UL can lead to large variation between the time ARQ Feedback is generated versus transmitted over the air.  Therefore, upon receiving ARQ Feedback, the ARQ transmitter does not know exactly which of the previous frames were taken into account when the ARQ Feedback was generated.  This leads to unnecessary retransmission of ARQ blocks or added delay waiting for ARQ_RETRY_TIMEOUT to expire, depending upon what each vendor decides to do about this.
The RECEIVER_ARQ_ACK_PROCESSING_TIME, an optional parameter, provides a minimum turnaround time.  Specifically, if RECEIVER_ARQ_ACK_PROCESSING_TIME = 3, then ARQ Feedback received on frame N cannot possibly incorporate transmissions occurring within the 3 previous frames.  But it does not require that the ARQ Feedback message incorporates every transmission occurring 4 or more frames ago.

Similarly, the ARQ_RECEIVER_DELAY cannot provide a deterministic turnaround time.  In fact, the standard does not even specify whether this is an estimated turnaround time, a minimum turnaround time, a maximum turnaround time, or something else.  But since the scheduling delay is variable, a single number cannot resolve the ambiguity.
To fix this problem, we propose adding frame number information to the ARQ Feedback itself.  This would indicate the latest frame number that was taken into account when the ARQ Feedback message was generated.  This eliminates all ambiguity in interpreting the ARQ Feedback, thus eliminating unnecessary retransmission or delay.
2. Proposed text changes to the 802.16Rev2 draft 
Make the following change (underlined) to the ARQ Feedback Payload format in Table 190 on page 282 of IEEE 802.16Rev2/D1:
	Syntax
	Size
	Notes

	ARQ_Feedback_Payload_Format() {
	

	


	     frame_num
	8
	8 lsb’s of latest frame number taken into account when this message was generated.

	     do
	
	

	          ARQ_Feedback_IE(last)
	variable
	Insert as many as desired, until last==TRUE.  See 6.3.4.2.

	     until (last)
	
	

	}
	
	



  


