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1 Introduction

During RAN#94-e meeting, the NR SL relay enhancement WI was approved. One of the objectives is the support of sidelink DRX for L2 U2N relay as shown below:
	4.Support of sidelink DRX for Layer-2 UE-to-Network sidelink relay operation if not done in Rel-17 [RAN2]

Note 4A: This objective is to be checked in RAN#95e.




As we can see, this objective is to be checked in RAN#95e, depending on whether the sidelink DRX for L2 U2N relay can be done in Rel-17. In this contribution, we will discuss the progress of R17 SL DRX and analyze whether it can be used to support the L2 U2N relay.
2 Discussion

In RAN2# 116 meeting, the following conclusion on SL-DRX for ProSe was reached:

Agreements on SL-DRX for ProSe: 

1:
RAN2 confirm R17 SL-DRX design can support non-relay-related ProSe communication directly without additional specific solution discussion / specification effort.

2:
RAN2 confirm the R17 SL-DRX design can support non-relay-related ProSe discovery by reusing SL default-DRX configuration used for communication without further additional specific solution discussion / specification effort.

Agreements on SL-DRX for ProSe: 

1:
RAN2 confirms Rel-17 SL-DRX design can be reused for relay-related ProSe communication in layer-3 relay without additional specific solution discussion/specification effort.

2:
Keep RAN2 previous agreement (prioritize the non-relay case without consideration of relay specific optimization in Rel-17) but we’re not going to make any conclusion if L2 relay-related ProSe communication is supported or not in Rel-17 now.
3:
RAN2 confirms Rel-17 SL-DRX design can be reused for L3 relay-related ProSe discovery without additional specific solution discussion/specification effort (by applying SL default-DRX configuration). No conclusion if L2 relay-related ProSe discovery is supported or not in Rel-17 now. RAN2 does not specify any restriction now.
According to previous RAN2 agreement, SL DRX can be applied in L3 UE-to-Network Relay Scenario, but no conclusion on whether SL DRX can be applied in L2 UE-to-Network Relay Scenario. However, there is also no restriction on applying SL DRX in L2 UE-to-Network Relay Scenario. In other word, whether Rel-17 SL-DRX design can be used for L2 relay can be up to UE implementation and RAN2 does not specify any restriction now.

Observation 1 There is no restriction on applying SL DRX in L2 UE-to-Network Relay Scenario  based on Rel-17 specification.
According to our understanding, the communication between Relay UE and remote UE is just one special case of sidelink unicast communication. Since the SL DRX can be used for a general unicast case, there is no reason to forbid SL DRX to be used for this special case. 

As discussed in the RAN2 meeting [1], majority companies support that the R17 SL-DRX scheme can be applied to L2 and L3 Relay without need to further differentiate. For the opponent companies, their concern was that paging DRX of remote UE, SL DRX of remote UE and Uu DRX of relay UE cannot be aligned. However,according to latest agreements in RAN2 #117 as below: 

1: For unicast and TX UE in RRC CONNECTED and Mode 1 RA, the serving gNB of TX UE determines the SL DRX configurations for RX UE.

2: For unicast and TX UE in RRC CONNECTD, it is up to TX UE's gNB implementation to determine alignment between Uu DRX of TX UE and SL DRX of RX UE, i.e., no spec change is foreseen.

3. For unicast and TX UE in RRC CONNECTED and Mode 2 RA, TX UE determines SL DRX for RX UE.

As we can see, for TX UE in RRC CONNECTED and Mode 1 RA, the serving gNB of relay UE determines the SL DRX configurations for remote UE. If the relay UE and remote UE are regarded as TX UE and RX UE respectively, the following two cases can be considered based on Rx UE’s state:

· TX relay UE in RRC CONNECTED and Mode 1 RA and Rx remote UE in RRC CONNECTED

In this case, the gNB may determine the DRX pattern for Rx remote UE’s E2E Uu bearer, which can be used for the SL DRX configuration between Tx relay UE and Rx remote UE. Since both Uu DRX and SL DRX are configured by gNB, it can be aligned up to gNB implementation for better power saving purpose. 
· TX relay UE in RRC CONNECTED and Mode 1 RA and Rx remote UE in RRC IDLE/INACTIVE

In this case, the remote UE only need to receive the paging message and potential system information update via the PC5 link with relay UE. Remote UE may send the desired SL DRX assistance info which is aligned with the paging occasion to relay UE. Relay UE may also send the corresponding SL DRX assistance info to serving gNB and then serving gNB may configure the SL DRX of the remote UE and the Uu DRX of the relay UE which are aligned with the remote UE’s paging occasion. 

On the other hand, for TX UE in RRC CONNECTED and Mode 2 RA, it is agreed that TX UE determines SL DRX for RX UE. When it comes to the L2 U2N relay scenario, the following two cases can be considered:

· TX relay UE in RRC CONNECTED and Mode 2 RA and Rx remote UE in RRC CONNECTED

In this case, the relay UE may determine the SL DRX for Rx remote UE based on the traffic arrival pattern. Moreover, the relay UE may adjust the SL DRX configuration of remote UE based on the relay UE’s Uu DRX configured by serving gNB. In this way, the SL DRX and Uu DRX can also be aligned without gNB involvement. 
· TX relay UE in RRC CONNECTED and Mode 2 RA and Rx remote UE in RRC IDLE/INACTIVE

In this case, Remote UE may send the desired SL DRX assistance info which is aligned with the paging occasion to relay UE. Relay UE may then determine the SL DRX configuration for remote UE which are aligned with the remote UE’s paging occasion. Moreover, the relay UE may adjust the SL DRX configuration of remote UE based on the relay UE’s Uu DRX configured by serving gNB. In this way, the PO, SL DRX and Uu DRX can also be aligned without gNB involvement.
Based on the above analysis, the issue of paging DRX of remote UE, SL DRX of remote UE and Uu DRX of relay UE cannot be aligned can be solved by implementation, which is aligned with Rel-17 RAN2 conclusion. It is feasible to apply Rel-17 SL DRX mechanism to L2 UE-to-Network relay scenario without further enhancement.
Observation 2 It is feasible to apply Rel-17 SL DRX mechanism to L2 UE-to-Network Relay Scenario.
Proposal 1 It is suggested not to consider additional SL DRX enhancement for L2 U2N relay in Rel-18.
3 Conclusion

We have the following observations:

Observation 1 There is no restriction on applying SL DRX in L2 UE-to-Network Relay Scenario  based on Rel-17 specification.
Observation 2 It is feasible to apply Rel-17 SL DRX mechanism to L2 UE-to-Network Relay Scenario.

We have the following proposal:

Proposal 2 It is suggested not to consider additional SL DRX enhancement for L2 U2N relay in Rel-18.
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