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1 Introduction
During the RAN2#121bis-e meeting [1], the following agreement for SL DRX issue has been reached:
	· 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 paper, we discuss the remaining FFS issues for SL-DRX for L2 U2N relay. 
2 Discussion  
Rel-18 WID of Sidelink relay enhancement (RP-221262) was updated in RAN#96e [2]. 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]

Based on the discussion in RAN2#121bis-e of R2-2303488 [3], it is clear that the relay UE is aware of the relationship between Uu DRX and SL DRX, so it can properly configure the SL-DRX to be right after the reception of Uu paging message, or any other DL transport to ensure the minimum delay is to be achieved. Therefore, RAN2 has agreed that there is no need of any new Uu signalling for the configuration of SL-DRX for relay case.
However, regarding the following proposal based on the discussion on “Scenario 3: the remote UE is transferring from RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED”:

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. 

RAN2 companies have different views and so there is a “FFS if additional behaviour is needed for remote and/or relay UE”. For this case, we can analyse the problem from DL and UL respectively.
DL case:

From the L2 U2N relay UE perspective, the SL-DRX configuration it configures for the L2 U2N remote UE will add to the delay for a DL packet, as shown in case (a) in Figure 1 below. This is because the RRCSetup message in DL may be buffered in L2 Relay UE, when Relay UE need wait for the next on-Duration of the SL-DRX of L2 Remote UE.
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Figure 1: Impact of SL-DRX configuration of L2 Remote UE to access delay

(a) SL-DRX enabled (b) L2 Relay UE disables SL-DRX via PC5-RRC
In regards of this issue, we see that there are a logical solution for the L2 U2N relay UE:

· Option 1: Configure the SL-DRX properly based on its knowledge about Uu DRX (e.g., SL-DRX on-duration right after the Uu DRX on duration) to minimize the delay caused by SL-DRX.
· Option 2:  Disable the SL-DRX for remote UE via a PC5-RRC signalling after receiving the SL-RLC0 message (RRCSetupRequest).
If the relay UE decides to go with Option 1, it is not necessary for L2 U2N remote UE to decide itself to remain “DRX Active” during the access procedure (Scenario 3 discussed in [3]) , which is in direct conflict with the relay UE’s intended configuration. As RAN2 has agreed in principle with TX-UE driven SL-DRX configuration approach in Rel-17, we do not see a need for such UE behaviour change in Rel-18.

Moreover, If relay UE wants to disable the SL-DRX configuration for the remote UE in this scenario, it can always go with Option 2: initiate an explicit PC5-RRC signalling to disable the SL-DRX after receiving the first message on SL-RLC0/SL-RLC1. As indicated in Case (b) of Figure 1, Relay UE can release the SL-DRX configuration for the L2 Remote UE, so that the subsequent RRCSetup message will not be postponed due to SL-DRX. It is up to relay UE implementation to choose Option 1 or Option 2 to ensure the access delay is acceptable.
Observation 1: 
For the reception of DL traffic, the remote UE should follow the SL-DRX configured by L2 Relay UE, if configured. It is not necessary to change L2 remote UE behaviour to remain “ACTIVE” during the access procedure, as L2 relay UE can always release SL-DRX configuration for remote UE via PC5-RRC if needed. 

UL case:

For UL traffic, the L2 remote UE uses mode 2 to deliver its end-to-end Uu traffic to L2 U2N relay UE. Then, relay UE will forward the traffic to gNB via Uu hop. In this case, the SL-DRX configuration that the remote UE configures for the L2 U2N relay UE will add to the delay for a UL packet. As a result, we can see from case (a) below in Figure 2, that the L2 remote UE may need wait for the next onDuration to be able to send RRCSetupComplete message.
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Figure 2: Impact of SL-DRX configuration of L2 Relay UE to access delay

(a) SL-DRX enabled (b) L2 Remote UE disables SL-DRX via PC5-RRC

But it is also very clear that whether/how the L2 relay UE’s SL-DRX is configured is determined by L2 remote UE based on its own traffic profile. As a result, the SL-DRX cycle and the corresponding onDuration, if configured, will be suitable for its own future traffic including RRCSetupComplete or RRCResumeComplete. On the other hand, the relay UE can always send a PC5-RRC signalling to modify/release the SL-DRX configuration along with the transmission of the first RRC request message via SL-RLC0/SL-RLC1, as shown in case (b) of Figure 2. Logically, the two different messages can be multiplexed to the same TB in MAC layer. Then, relay UE can change/disable SL-DRX accordingly. From this perspective, there is no need to modify existing UE behaviour to mandate relay UE to disable the SL-DRX on the cue of “receiving the first message on SL-RLC0/SL-RLC1” because this can be equivalently achieved with existing R17 signalling as shown in case (b) of Figure 2. It is up to remote UE implementation to choose (a) or (b) for ensuring the access delay is acceptable.
Observation 2: 
For UL traffic, Remote UE controls SL-DRX configuration for L2 Relay UE and it can always explicitly release the SL-DRX configuration via PC5-RRC along with sending the first message on SL-RLC0/SL-RLC1.

Based on the above discussion, we can conclude that the there is no need to introduce any new UE behaviour to disable  SL-DRX on the transmission/reception of first RRC message.

Proposal 1 
No additional behaviour is needed for remote and/or relay UE in regards of SL-DRX configuration change based upon the first RRC message on SL-RLC0/SL-RLC1 . It is up to UE implementation on how to reduce access delay caused by SL-DRX. 

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

Proposal 2 
R-18 objective of SL-DRX for L2 U2N relay operation can be closed w/o any further work. 

3 Conclusion
In this contribution, we discussed the remaining issues for SL-DRX support in L2 U2N SL relay. 
We have the following observations:

Observation 1: 
For the reception of DL traffic, the remote UE should follow the SL-DRX configured by L2 Relay UE, if configured. It is not necessary to change L2 remote UE behaviour to remain “ACTIVE” during the access procedure, as L2 relay UE can always release SL-DRX configuration for remote UE via PC5-RRC if needed. 
Observation 2: 
For UL traffic, Remote UE controls SL-DRX configuration for L2 Relay UE and it can always explicitly release the SL-DRX configuration via PC5-RRC along with sending the first message on SL-RLC0/SL-RLC1.

We have the following proposals:
Proposal 1 
No additional behaviour is needed for remote and/or relay UE in regards of SL-DRX configuration change based upon the first RRC message on SL-RLC0/SL-RLC1 . It is up to UE implementation on how to reduce access delay caused by SL-DRX. 

Proposal 2 
R-18 objective of SL-DRX for L2 U2N relay operation can be closed w/o any further work. 
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