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1
Introduction

In RAN2 121bis e-meeting, the following agreement has been achieved:
Agreement:

No additional signalling is needed between gNB and L2 U2N relay UE in mode 2 for R18 DRX enhancement.  FFS if additional behaviour is needed for remote and/or relay UE.

In this contribution, we would like to discuss the remaining issues of SL DRX for L2 U2N relay such as how the remote UE can determine the assistance information and how to handle the SL DRX during RRC connection setup/resume procedure. The related proposals will be provided.
2
Discussion
According to the existing Rel-17 NR sidelink enhancement mechanism, the remote UE is allowed to send assistance information (desired SL DRX configuration) determined based on QoS parameters to the relay UE. This assistance information is helpful to optimize the SL DRX configuration that relay UE provides to remote UE. When determining the SL DRX configuration provided to remote UE, relay UE can utilize the parameters included in the assistance information as the configuration directly, or generate a configuration based on the assistance information. Regarding the remaining issue on how the remote UE can determine the assistance information, as discussed in Rel-17, this is left to remote UE implementation.
Proposal 1: How the remote UE can determine the assistance information is left to UE implementation.
Though UE implementation SL DRX configuration can satisfy remote UE’s traffic QoS requirements during the transmission, and no additional signalling is needed between gNB and the L2 U2N relay UE in mode 2.In scenario where remote UE RRC state changes and there is a sudden increase of the SL communication between relay UE and the remote UE, the latency introduced by the SL DRX of remote UE and relay UE as well as the Uu DRX may increase the risk of the timer expiry during the connection setup/resume.  
Scenario: The remote UE is transitioning from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED.
In the scenario that the remote UE needs to transition from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED, there may be two cases that we need to consider for the relay UE. 

1) The remote UE wants to access to the NW, and select a relay UE to establish a PC5-S connection. 

In this case, there is less or no possibilities to have the the SL DRX configured before the remote UE sends the RRCsetuprequest or RRCresumerequest message to the relay UE
2) The remote UE wants to access to the NW via a connected relay UE, and the relay UE helps the remote UE monitor paging. 

In this case, the remote UE and relay UE already has an established PC5-S connection and the SL DRX may be already be configured. There exists possibility that the remote UE sends the RRCsetuprequest or RRCresumerequest message to the relay UE when the SL DRX is configured.
Observation: There exists the scenario that the remote UE transitioning from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED after the SL DRX is configured.  
Considering the case 2), during the state transfer, the remote UE needs to send the request (e.g., RRC setup request/RRC resume request) to the gNB via the relay UE. Considering the impact of the Uu C-DRX and the SL DRX, access delays are introduced which could be significant. We think further analysis is needed for this case. As shown in the Figure 1, the Uu C-DRX of the relay UE introduces the delay of the remote UE’s RRC setup message reception in relay UE. The remote UE’s SL DRX introduces the delay of the remote UE’s RRC setup message reception in remote UE. The relay UE’s SL DRX introduces the delay of the remote UE’s RRC setup complete message transmission to the relay UE. But considering the access delay is critical to the UE performance especially when there are two hops in U2N relay operation, SL DRX should be disabled during remote UE’s RRC setup/resume procedure.
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Figure 1: Impact of the Uu C-DRX and the SL DRX on access delays.
Proposal 2: To reduce the access delay caused by SL DRX, remote UE should disable SL DRX after sending the first RRC message during RRC setup/RRC resume procedure and relay UE should disable SL DRX after receiving the first message on SL-RLC0/SL-RLC1. 

3
Conclusion

Proposal 1: How the remote UE can determine the assistance information is left to UE implementation.
Observation: There exists the scenario that the remote UE transferring from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED after the SL DRX is configured.  
Proposal 2: To reduce the access delay caused by SL DRX, remote UE should disable SL DRX after sending the first RRC message during RRC setup/RRC resume procedure and relay UE should disable SL DRX after receiving the first message on SL-RLC0/SL-RLC1. 
