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1 Introduction
Rel-18 WID of Sidelink relay enhancement (RP-221262) was updated in RAN#96e [1]. The related WID objective is listed as below.

4. With a low priority, study the gains and, if needed, specify signalling between gNB and relay UE in sidelink mode 2 to assist the determination of the sidelink DRX configuration used for remote UE in Layer-2 UE-to-Network sidelink relay operation [RAN2]

In this contribution, we share our views on SL DRX for L2 Relay:

2 Discussion  
Whether the SL-DRX solution is applicable to SL relay has been discussed extensively in RAN2 WG and RAN Plenary in 3GPP Rel-17, as it is a cross-WI issue affecting two WIs (SL relay and SL enhancements). Finally, it has been settled in RAN#96 that SL-DRX is applicable for UEs involved in NR SL relay, but it leaves a small opening to study the possible Uu signaling between gNB and relay UE to assist the SL-DRX configuration for the L2 remote UE in Rel-18.

For DL traffic, relay UE will receive end-to-end Uu traffic for a remote UE from gNB and forward that to the remote UE. In this case, the SL-DRX configuration which allows remote UE to be in DRX inactive will prevent relay UE from forwarding the DL traffic. That will increase the latency for E2E Uu DRBs. So, here we can see there could be a potential alignment of Uu DRX and SL-DRX so that the transmissions in two hop can work in tandem w/o being delayed by DRX operation. In general, there are two approaches for alignment:

1. gNB adjusts the Uu DRX configuration based on knowing the SL-DRX configuration used in PC5 hop

2. SL relay UE adjusts the SL-DRX based on knowing the Uu-DRX configuration used in Uu hop

Both approaches can work. But the first approach requires mode 2 relay UE to report its SL-DRX configuration to gNB, which has specification impact. As we can easily achieve the same benefit by simply using approach 2, we do not see there is a need to support approach 1 in Rel-18.

Also, as the objective in WI clearly states that this is to “assist the determination of the sidelink DRX configuration used for remote UE in Layer-2 UE-to-Network sidelink relay operation”, it can be argued that approach 1 (adjust Uu DRX) is not even in the scope of study. So, it seems the only justification to use new Uu signaling is to let gNB to tell L2 relay UE how to adjust the SL-DRX configuration to align with Uu DRX in Approach 2. However, as Uu DRX is already known by the relay UE, this new Uu exchange between relay UE and gNB is completely unnecessary. The relay UE can make this decision itself w/o new dedicated control signaling from gNB.  
Observation 1: 
For L2 U2N relay UE using mode 2 for SL transport of DL traffic, the SL-DRX can be determined by L2 U2N relay UE based on its knowledge Uu DRX configuration, without introducing any additional Uu signaling. 

For UL traffic, the L2 remote UE uses mode 2 to deliver its E2E Uu traffic to L2 relay UE. Then, relay UE will forward the traffic to gNB via Uu hop. In this case, there is no any latency concern because:

1) Uu DRX will not prevent relay UE’s UL access as it can become DRX active any time as long as it has UL traffic.

2) SL-DRX is determined by L2 remote UE based on its own traffic profile, and the DRX cycle will be suitable for its own packet arrival w/o much delay.  

Observation 2: 
For mode 2 L2 remote UE’s UL traffic, neither the SL-DRX nor Uu DRX configuration causes latency issue. No enhancements are needed.

Based on the above discussion, we can conclude that the there is no need to introduce any new Uu signalling to help determine SL-DRX to be used in PC5 hop for L2 U2N relay.

Therefore, we propose to capture this conclusion and close this objective in SL relay enhancement WI.

Proposal 1: 
It is up to relay UE implementation to decide how to determine the SL DRX used between remote UE and relay UE in PC5 hop and no new Uu signaling is needed. 

3 Conclusion
In this contribution, we discuss the SL-DRX for L2 U2N relay. Our observations are:
Observation 1: 
For L2 U2N relay UE using mode 2 for SL transport of DL traffic, the SL-DRX can be determined by L2 U2N relay UE based on its knowledge Uu DRX configuration, without introducing any additional Uu signaling. 

Observation 2: 
For mode 2 L2 remote UE’s UL traffic, neither the SL-DRX nor Uu DRX configuration causes latency issue. No enhancements are needed.

Then, we propose: 
Proposal 1: 
It is up to relay UE implementation to decide how to determine the SL DRX used between remote UE and relay UE in PC5 hop and no new Uu signaling is needed. 

4 References
[1] RP-221262, Revised WID on NR Sidelink Relay Enhancement.

