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1. Introduction
A new WID for Rel-18 on NR sidelink relay enhancements has been approved at RAN#95 and revised in RAN#96 [1]. Objective 4 of the WI is as follow:
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]

This document adds aspects to motivate discussion about DRX adaptation for U2N Relay in mode 2.
2. Gains of DRX Coordination for U2N Relay
When operating in mode 1, gNB is expected to control the Uu DRX configuration for L2 U2N Relay UE. Therefore, appropriate SL DRX for the Remote UE can be aligned based on Uu DRX cycles.
In mode 2 however, the DRX for L2 U2N Relay and Remote UE (Uu DRX and SL DRX) are configured independently. Therefore, the paging message from gNB will not be delivered to the Remote UE via U2N Relay UE in time. This introduces additional delay and in the worst case, the paging message may become invalid as delay exceeds some threshold. 
[bookmark: _Toc118388551][bookmark: _GoBack]Without DRX coordination between Uu and PC5, some negative effects might occur (e.g. additional delay)
In order to make sure that the Remote UE does not miss any information from the U2N Relay UE while still being able to save some energy, it is necessary for the Uu and SL DRX cycles to be aligned. To address this issue and minimize the latency, U2N Relay UE can choose a DRX configuration that is taken either from the gNB or form a set of pre-configured configurations or derived from sidelink signals/messages (e.g. PC5-RRC or SCI) in order to align its active time.
[bookmark: _Toc118388552]If the Remote UE SL DRX active times are aligned with the Remote UE Uu DRX active times, the additional delay for messages sent to the Remote UE can be reduced.
On the other hand, the Relay UE will benefit from an aligned DRX configuration as well. DRX is used by the UEs to create opportunities for (micro) sleep cycles where receiver chains are not active in order to save energy. If SL DRX active times and Uu DRX active times are not aligned, the opportunities for (micro) sleep cycles are limited.
Therefore the Relay UE should be able to align SL DRX and Uu DRX active times in order to benefit from longer DRX inactive times.
[bookmark: _Toc118388553]An aligned Uu and SL DRX active time increases the chance for (micro) sleep periods for the U2N Relay UE.
There are multiple options to align DRX configurations:
Option 1: U2N Relay UE may rely on its own Uu DRX configuration to align its SL DRX configuration.
Option 2: Relay UE SL DRX configuration is determined based on Remote UE’s desired on-duration timer, SL DRX start offset, and SL DRX cycleRemote which is included in UE-Assistance Information.
Option 3: Remote UE SL DRX configuration is determined based on Relay UE’s desired on-duration timer, SL DRX start offset, and SL DRX cycleRemote.

Note that the on-duration (active time) and cycle length in Uu and SL can differ in size. However, it is preferable that the SL on-duration is restricted to be less than Uu on-duration.
[bookmark: _Toc118388554]SL DRX and Uu DRX can have different cycle lengths. Preferably the SL on-duration is less than the Uu on-duration.
If Option 2 is used, the U2N Relay UE could also inform the gNB about the SL DRX configuration and try to adopt the Uu DRX configuration in order to align active times for enhanced power saving.
[bookmark: _Toc118380919]RAN 2 to define a mechanism to align Uu DRX active time and SL DRX active time for both, U2N Relay UE and Remote UE.
3. Conclusions
The following observations and proposals have been made in this document:
Observation 1:	Without DRX coordination between Uu and PC5, some negative effects might occur (e.g. additional delay)
Observation 2:	If the Remote UE SL DRX active times are aligned with the Remote UE Uu DRX active times, the additional delay for messages sent to the Remote UE can be reduced.
Observation 3:	An aligned Uu and SL DRX active time increases the chance for (micro) sleep periods for the U2N Relay UE.
Observation 4:	SL DRX and Uu DRX can have different cycle lengths. Preferably the SL on-duration is less than the Uu on-duration.

Proposal 1:	RAN 2 to define a mechanism to align Uu DRX active time and SL DRX active time for both, U2N Relay UE and Remote UE.
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