[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #119bis-e	R2-2210579
Online, Oct., 2022	
	

Agenda Item	: 8.9.5
Source	: LG Electronics Inc.
Title	: SL DRX for L2 U2N relay
Document for	: Discussion and Decision
1.	Introduction
The work item on NR sidelink relay enhancements was approved for Rel-18 and the recent WID [1] is shown in RP-221262 including several objectives. And one of the objectives is about L2 U2N sidelink DRX for relay operation as shown below:
	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.



In Rel-17 SL enhancement, SL DRX operation was specified. And we need to discuss whether there are some issues when the specified rel-17 SL DRX is applied for the SL relay operation.  
In this document, we share our views about what could be the issues and how to apply the current SL DRX for the SL L2 relay operation.
2.	Discussion
According to the rel-17 SL DRX operation, RX UE transmits assistance information to the TX UE. If the TX UE performs mode 1, the TX UE reports the received assistance information from the RX UE to its serving gNB. The serving gNB configures SL DRX for the RX UE. The TX UE receiving the SL DRX configuration for the RX UE from the gNB delivers it to the RX UE.  Meanwhile, if the TX UE performs mode 2, the TX UE decides SL DRX for the RX UE based on the assistance information from the RX UE. And if the RX UE is in RRC_CONNECTED, the RX UE reports the received SL DRX from the TX UE to its serving gNB. It’s for the alignment between Uu DRX and SL DRX on the RX UE side [2].
We can apply it to the SL relay operation. In the uplink data transmission, remote UE performs only mode 2. So, the remote UE receives the assistance information from the relay UE and decides the SL DRX for the relay UE. And the relay UE reports the received SL DRX configuration from the remote UE to its serving gNB. The serving gNB can make an alignment between SL DRX and Uu DRX. 
In the case of downlink data transmission, the relay UE should configure SL DRX for the remote UE. When the relay UE performs mode 1, the relay UE reports the assistance information received from the remote UE to its serving gNB. And the serving gNB configures SL DRX for the remote UE. There is no issue. But when the relay UE performs mode 2, the relay UE does not know the data traffic pattern of the downlinked data. This is an issue we are considering. 
There can be several optional solutions for that. The first option is not optimization anything. For example, the relay UE can decide SL DRX configuration conservatively for the remote UE based on the received assistance information from the remote UE. The remote UE may be active state much longer time than when it receives some optimized SL DRX configuration. It is not an optimized method for power saving, however, the remote UE may receive lossless data. The second option is that relay UE performs such like mode 1 UE only in the aspect of SL DRX configuration. In other words, even if the relay UE performs mode 2, exceptionally the relay UE reports the received assistance information from the remote UE to the gNB and the gNB configures SL DRX for the remote UE. The relay UE just delivers the received SL DRX configuration from the gNB to the remote UE. The relay UE is always in RRC_CONNECTED after SL connection with the remote UE, so, the current SL DRX signaling mechanism for mode 1 can be reusable as it is. The third option is that the serving gNB gives the traffic pattern of the downlinked data to the relay UE. Then the mode 2 relay UE can configure optimized SL DRX for the remote UE.
Observation 1: The main issue is how to configure SL DRX for the remote UE when relay UE performs mode 2 in the downlink.
Observation 2: There could be some optional solutions.
(Option 1) Not any optimization: relay UE configures conservatively SL DRX for the remote UE based on the received assistance information from the remote UE.
(Option 2) Exceptionally relay UE always operates like mode 1 only in the aspects of SL DRX configuration: even though relay UE performs mode 2, the relay UE reports the received assistance information from the remote UE to the serving gNB. And the gNB configures an optimized SL DRX for the remote UE. (It can be possible, the relay UE is always CONNECTED)
(Option 3) gNB gives the traffic pattern of the downlinked data to the relay UE: relay UE can configure optimized SL DRX for the remote UE.
 
We prefer option 1 (“not any optimization”) in this release. Because we cannot find any critical issues for that. The other two options can configure optimized SL DRX for the remote UE, but we don’t want to spend too much time on the discussion in this release. 
Proposal 1. The current rel-17 SL DRX can be applicable to the SL DRX for the relay UE in rel-18 as it is.

3.	Conclusion
In this contribution, we focused on the issue of how to apply the current rel-17 SL DRX to the relay operation. We provide our view on it and the following proposals are kindly suggested to RAN2:
Proposal 1. The current rel-17 SL DRX can be applicable to the SL DRX for the relay UE in rel-18 as it is.
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