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1 Introduction

HARQ assisted ARQ operation is partly agreed during the last meeting, and two approaches seem on the table now. 
· Approach 1: Normal ARQ + Local NACK 1

· Approach 2: Lite ARQ + Local NACK1, Local NACK 2

The approach 1 is an optimization of the conventioanl ARQ scheme with the Local NACK 1 added, while the approach 2 relyes more on HARQ level packet loss detection and keep ARQ scheme as simple as possible. 

Since the performance difference of those two approaches is marginal[1], the criteria would be the simplicity/ complexity. 
This contribution analyses the complexity and some other aspects of the proposals for evaluation.
2 How lighter can RLC protocol be?
When HARQ detects the packet losses both due to the maximum retransmission limit and due to the NACK/ACK error like in the approach 2, most of the lost packets will be detected in HARQ level. Then it is possible that we rely on the ARQ level retransmission request as a last resort so that we can live with minimum set of STATUS report related functions. 
On the other hand, if HARQ detects the packet losses only due to the maximum retransmission limit, undetected HARQ level packet losses will still exist, and we might need a bit heavier ARQ operations. 
Table 1 summarizes expected RLC functions and HARQ interactions for the approach 1 and the approach 2. Please note that the RLC functions in the approach 1 is the REL 6 RLC, so it has still some rooms for simplification.
<Table 1> Required functions of both approaches
	
	Approach 1
	Approach 2

	RLC functions related to ARQ
	· RLC status report format
· both NACK SUFI & ACK SUFI needed
	· RLC status report format
· both NACK SUFI & ACK SUFI needed

	
	· Tx window advancing based on ACK SUFI 
	· Tx window advancing based on ACK SUFI (Tx window advancing based on Local ACK is FFS)

	
	· Polling triggers
· Last PDU in the Tx buffer

· Window based polling

· Timer based polling
· based on the number of PDUs (SDUs) transmitted

· number of timers: 3
· number of protocol parameters: 2
	· Polling triggers
· Last PDU in the Tx buffer

· Window based polling

· Timer based polling

· based on the number of PDUs (SDUs) transmitted
· number of timers: 1

· number of protocol parameters: 0

	
	· Status PDU triggers

· periodic reporting

· at missing PDU detection

· at receiving polling bit

· at being commanded by other layers

· number of timers: 1 (release timer)
· number of protocol parameters: 0
	· Status PDU triggers

· at missing PDU detection (and timer expiry)

· at receiving polling bit

· at being commanded by other layers

· number of timers: 1 
· number of protocol parameters: 0



	
	· Mechanism to prevent unnecessary polling/reporting

· Poll prohibit function 

· STATUS prohibit function

· number of timers: 2

· number of protocol parameters: 0
	· Mechanism to prevent unnecessary polling/reporting

· Poll prohibit function 

· STATUS prohibit function

· number of timers: 0

· number of protocol parameters: 0

	Required HARQ/ARQ interactions 
	· Local NACK 1 at retransmission limit
	· Local NACK 1 at retransmission limit
· Local NACK 2 at NACK/ACK error


<Table 2>. Relative Complexity/Simplicity : the approach 2

	
	Added
	Removed

	Functions
	· Local NACK 2 at NACK/ACK error
	· window based polling
· Timer based polling

· Polling based on the number of PDUs

· periodic status reporting

· poll prohibit function

· STATUS prohibit function

	Timers
	· NACK/ACK error detecting timer
	· Timer_Poll_Prohibit
· Timer_Poll_Periodic
· Timer_Status_Prohibit
· Timer_Status_Periodic.

	Protocol parameters
	· None
	· Poll_PDU, Poll_SDU
· Poll_Window


Although the comparison shows that the approach 2 has 5 less functinos, it should be noted that the added functions would be more complex than removed functions. The simplicity achieved by the approach 2, however, seems not negligible. 
3 Other aspects
Concerns on Local NACK 2 have been pointed out during last meetings;

1. ACK/NACK error in the last retransmission causes the unnecesarry retransmission.
2. HARQ failure reporting is sent unnecessarily if the MAC PDU contains only RLC UM PDU.

Although above concerns are true, we don’t consider them as significant drawbacks. 
1. In general, the probability of a MAC PDU’s reaching HARQ retransmission limit is in the same order of the residual BLER of the MAC PDU. It seems that most companies assumes residural BLER in the range of 10e-2 ~ 10e-3. Assuming 10e-3 ACK/NACK error probability, The probability of ACK/NACK error in the last retransmission would be in the range of 10e-5 ~ 10e-6, and unnecessary retransmission with that frequency seems not important.

2. RLC UM is mainly used for the realtime conversational services like VoIP, and the receiver is likely to be able to know which MAC PDU contains VoIP packet based on the scheduling strategy. Then by simply making the reciever not report HARQ failure for the MAC PDU transmitted in the persistent resource, we can avoid the problem in most cases.
One additional aspect we should consider is that the approach 2 opens the possibility of running RLC AM for the realtime multimedia services like video telephony. 
Video telephony has the hardest QoS requirement, e.g. 10e-4 SDU error rate and 200 ~ 250 msec transfer delay constraints. Achieving 10e-4 SDU error rate without L2 retransmissions is chanllenging. We assume supporting video telephony will be a lot easier if it runs over RLC AM. In this respect, the RLC recovery delay needs to be as small as possible, and approach 2 has a edge here.
4 Conclusion

Considering the achieved simplicity and the reduced RLC recovery delay with the approach 2, Samsung proposes the followings.
· Both Tx orginated local NACK and Rx originated local NACK should be supported.

· ARQ protocol should be simplified possibly with only ‘last PDU polling triggers’ left.
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