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1	Introduction
 
During RAN#95, whether support of SL DRX for L2 U2N relay is included in R18 scope as a study objective was further discussed.

4. Support of sidelink DRX for Layer-2 UE-to-Network sidelink relay operation if not done in Rel-17
However, there was no consensus achieved in RAN#95,. This objective will be further checked in RAN#96. In order to assist discussions, we further elaborate our views in this paper, and trigger further discussions in RAN2 group. 
 
[bookmark: _Ref178064866]2	Discussion
2.1	Paging issues  
When a remote UE connects to a relay UE, the remote UE and the relay UE can be in different RRC states. 

In order to forward a paging message to remote UE in time, relay UE needs to consider the SL DRX configuration of the remote UE. Otherwise, a paging message may be delayed due to that remote UE is in inactive time on the SL connection. For this issue, RAN2 needs to study the solutions. This incurs additional design efforts for RAN2.
[bookmark: _Toc100672385]RAN2 needs to design solutions on how to avoid paging message is delayed due to SL DRX on the SL.

If remote UE is in RRC CONNECTED and relay UE is in RRC CONNECTED, POs are signaled in system information.  In this case, SL DRX of remote UE can be aligned with POs in the SI.
[bookmark: _Toc100672386]If remote UE is in RRC CONNECTED and relay UE is in RRC CONNECTED, POs are signaled in system information.  SL DRX of remote UE needs to be aligned with POs in the SI.

If remote UE is in RRC IDLE or RRC INACTIVE and relay UE is in RRC CONNECTED, remote UE may be configured with a UE specific Uu DRX cycle for paging. Meanwhile, remote UE may be also configured with SL DRX on the SL connection. Relay UE may be also configured with Uu DRX, i.e., connected mode DRX (C-DRX). In this case, all the three DRX configurations need to be aligned between each other. Obviously, this is a complex job for RAN2 to do given limited time left in Rel-17.
[bookmark: _Toc100672387]If remote UE is in RRC IDLE or RRC INACTIVE and relay UE is in RRC CONNECTED, the three DRX configurations including paging DRX of remote UE, SL DRX of remote UE and Uu DRX of relay UE needs to be aligned between each other.

If remote UE is in RRC IDLE or RRC INACTIVE and relay UE is also in RRC IDLE or RRC INACTIVE, relay UE monitors remote UE’s PO in addition to its own PO. In this case, paging DRX of remote UE needs to be aligned with SL DRX of remote UE.
[bookmark: _Toc100672388]If remote UE is in RRC IDLE or RRC INACTIVE and relay UE is also in RRC IDLE or RRC INACTIVE, paging DRX of remote UE needs to be aligned with SL DRX of remote UE.
As a summary, big standardization efforts are foreseen if RAN2 decides to support SL DRX for SL relay. This motivates RAN2 to study the issues in R18 scope, i.e., 

Issue 1: whether to support SL DRX for paging forwarding via PC5-RRC in case of L2 U2N relay?
Issue 2: If SL DRX is applied for PC5-RRC carrying paging message, how to set a proper SL DRX configuration to remote UE?

[bookmark: _Toc54276565][bookmark: _Toc100672390]RAN2 to study SL DRX in R18 to address paging issues.

2.2 System information  
Similar as paging, in L2 U2N relay, relay UE needs to forward SI to remote UE, it is important to ensure SI to be forwarded to remote UE. Therefore, RAN2 needs to address the following issues for SI forwarding in case of L2 U2N relay
Issue 3: whether to support SL DRX for SI forwarding via PC5-RRC in case of L2 U2N relay?
Issue 4: If SL DRX is applied for PC5-RRC carrying SI message, how to set a proper SL DRX configuration to remote UE?
[bookmark: _Toc100672391]RAN2 to study SL DRX in R18 to address SI issues.
2.3 initial setup 
There was an issue related to setting up the SL DRX for the unicast connection, was raised by some companies during RAN#95. The issue is that how the Layer-2 Relay can determine the SL DRX configuration for the DL traffic towards the Remote UE. At the time when the relay UE setups the link towards remote UE, relay UE has no knowledge of remote UE’s QoS profile. Therefore, relay UE will not know how to set/apply a proper SL DRX towards remote UE.
Therefore, RAN2 needs to address the following issues for initial setup in case of L2 U2N relay
Issue 5: whether to support SL DRX when relay UE sets up a unicast link towards remote UE in case of L2 U2N relay?
Issue 6: If SL DRX is applied for initial link setup, how to set a proper SL DRX configuration by relay UE for remote UE?
[bookmark: _Toc100672392]RAN2 to study SL DRX in R18 to address issues for initial link setup.
2.4 Relay UE issue
In addition, in case a relay UE serves multiple remote UEs with different QoS profiles, relay UE may be required to align its Uu DRX with SL DRX configurations towards different remote UEs. Since remote UEs apply different SL DRX configurations, it may be therefore difficult for relay UE to align a common Uu DRX configuration to those SL DRX configurations. 
[bookmark: _Toc100672389]in case a relay UE serves multiple remote UEs with different QoS profiles, it may be difficult for relay UE to align its Uu DRX with SL DRX configurations towards different remote UEs.
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In the previous sections we made the following observations: 
Observation 1	RAN2 needs to design solutions on how to avoid paging message is delayed due to SL DRX on the SL.
Observation 2	If remote UE is in RRC CONNECTED and relay UE is in RRC CONNECTED, POs are signaled in system information.  SL DRX of remote UE needs to be aligned with POs in the SI.
Observation 3	If remote UE is in RRC IDLE or RRC INACTIVE and relay UE is in RRC CONNECTED, the three DRX configurations including paging DRX of remote UE, SL DRX of remote UE and Uu DRX of relay UE needs to be aligned between each other.
Observation 4	If remote UE is in RRC IDLE or RRC INACTIVE and relay UE is also in RRC IDLE or RRC INACTIVE, paging DRX of remote UE needs to be aligned with SL DRX of remote UE.
Observation 5	in case a relay UE serves multiple remote UEs with different QoS profiles, it may be difficult for relay UE to align its Uu DRX with SL DRX configurations towards different remote UEs.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to study SL DRX in R18 to address paging issues.
Proposal 2	RAN2 to study SL DRX in R18 to address SI issues.
Proposal 3	RAN2 to study SL DRX in R18 to address issues for initial link setup.
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