3GPP TSG-RAN2 Meeting #58bis
R2-072764
Orlando, Florida, USA June 25 - 29, 2007
Agenda item:
X.X
Source: 
Qualcomm Europe
Title: 
HARQ/ARQ Interaction at the Receiver
Document for:

Discussion
1 Introduction
In this contribution, we discuss the need for HARQ/ARQ interaction at the receiver. We propose to keep the existing assumption in [1] to allow HARQ/ARQ interaction but to limit it to only within the receiver and not peer-to-peer.
2 Discussions
1.1 The problem

In LTE, HARQ fails in the following two scenarios:

Scenario 1) Maximum number of HARQ retransmissions is reached and the packet is still not delivered
Scenario 2) HARQ NAK to ACK misdetection at the receiver
The first scenario can be addressed by HARQ/ARQ interaction at the transmitter (called local nacking hereafter), which is allowed but not mandated by the stage 2 standard (see [1]). The second scenario can be addressed by schemes which require HARQ/ARQ interaction at the receiver.

1.2 The Proposals

Let’s leave local nacking out of the picture for a moment. Let’s assume HARQ/ARQ interaction is NOT allowed at the receiver, the simplest solution is to implement a fixed timer at RLC which starts when RLC detects a gap in the received RLC PDU SNs. When the timer expires and the gap is still not filled, RLC sends an RLC Nack. Note that RLC instantiates an independent timer whenever a SN gap is detected but all the timers are set to the same value.
However, this timer value will need to be conservative to account for potential maximum number of HARQ retransmissions and scheduling delay. To reduce the delay introduced by the timer (i.e., to detect the lost RLC PDU before the timer expires), HARQ/ARQ interaction at the receiver is needed.

For UL, we could leave it up to eNode B’s implementation whether to perform any HARQ/ARQ interaction locally at the eNode B and not specify that in the standard.

For DL, however, forbidding HARQ/ARQ interaction at the UE means eliminating any solutions that could reduce delay.
Proposal 1: Keep the flexibility to allow HARQ/ARQ interaction at the UE

Suppose local nacking is used, the aforementioned simple timer will have to be set even larger for potential even more rounds of HARQ retransmisisons. So potentially if an HARQ NACK->ACK error occurs, the UE will need to wait for the timer to expire before detecting the missing packet(s). Also, if local nacking is used, the receiver cannot rely on observing HARQ activities to try to detect delayed packet(s). If local nacking is not used, when the receiver receives a new packet transmission on the HARQ instance, the receiver can derive that whatever packet was sent on that HARQ instance before would have reached the UE by now. With local nacking, that new packet transmission on the HARQ could be a retransmission of a previous packet.

Proposal 2: eNode B should indicate whether it performs local nacking so the UE could adjust its detection scheme accordingly (e.g., in a configuration message). For example, if the UE relies on a simple timer to detect whether an RLC PDU is missing, that timer will need to be set to a larger value if eNode B performs local nacking to account for more rounds of potential HARQ transmissions. Also, the UE should not perform the HARQ/ARQ interaction at the receiver if the eNode B is performing local nacking.
Separately, since the probability of scenario 2 is relatively low, it does not justify solutions that involve any over-the-air resources to correct the situation.
Proposal 3: Limit the HARQ/ARQ interaction only within the receiver and not peer-to-peer

3 Conclusion
We discuss the need for HARQ/ARQ interaction at the receiver and propose the above three points.
2 References
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