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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
According to the WID [1], the SL DRX for L2 U2N relay will be studied as following, this contribution discusses the related issues and provides the proposals.
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]
2. Discussion
[bookmark: _Hlk115379155]2.1 SL DRX for paging
Currently, there is no coordination when setting SL DRX and Uu DRX, then the POs for paging on Uu and SL interface is independently, as shown in Figure 1. In the Figure, it is assumed that the Remote UE’ Uu paging DRX cycle is T, and SL paging DRX cycle is T’, then additional paging delay is introduced. In worst case, the additional delay could be T’.


Figure 1: Uu DRX and SL DRX
The Remote UE Uu DRX cycle is negotiated between the UE and the CN considering the call setup delay and UE power consumption. In order to avoid the additional paging delay (MT call setup delay), the Uu DRX cycle and SL DRX cycle have to be shortened, which means the Relay UE and Remote UE power consumption will be increased.
Observation 1: If there is no DRX configuration setting coordination between Uu and SL, there will introduce additional paging delay. In worst case, the additional delay could be T’. 
Observation 2: In order to ensure the paging delay for Remote UE, the Uu and SL DRX cycle have to be shortened, which means the Relay UE and Remote UE power consumption will be increased.
In order to address the additional paging delay and additional Relay and Remote UE power consumption as above. The Remote UE SL DRX configuration needs to be negotiated with Remote UE Uu DRX configuration. However, it can leave to Relay UE implementation to coordinate SL DRX and Uu DRX setting for paging forwarding.
Proposal 1: It is up to U2N Relay UE implementation to coordinate SL DRX and Uu DRX setting for paging forwarding.
Currently, The Remote UE Uu DRX cycle is negotiated between the UE and the CN considering the call setup delay and UE power consumption, and CN forwards to gNB in paging request message. This current NAS negotiation for Remote UE Uu DRX should not be impacted.
Observation 3: The DRX parameters for Uu is negotiated by UE and CN, and CN forwards to gNB in paging request message.
Observation 4: Current NAS negotiation for DRX configuration should not be impacted.
Therefore, the SL DRX should be set according to the Remote UE’s Uu DRX configuration by the Relay UE.


Figure 2: Almost aligned SL POs and Uu POs
Proposal 2: Relay UE set the SL DRX configuration according to the Remote UE’s Uu DRX configuration.
When the Remote UE is in IDLE state, the Relay UE could be in any RRC state e.g. in CONNECTED state. When the Relay UE is in CONNECTED state, the Remote UE’s paging can be sent to the Relay UE using dedicated RRC message or the Relay UE monitors Remote UE’s POs. From Remote UE and Remote UE’s network point of view, the paging latency should have no difference in different RRC states of Relay UE, i.e. for different Uu DRX of the Relay UE. Then, there is no need to coordinate SL DRX with the Relay UE’s Uu DRX configuration, including any RRC state of Relay UE.
Observation 5: It should be acceptable that the Remote UE paging latency in any RRC state of Relay UE is the same.
Proposal 3: There is no need to coordinate SL DRX configuration with the Relay UE’s Uu DRX configuration, including any RRC state of Relay UE.
2.2 SL DRX for relay traffic
For DL relay traffic, if Mode 1 resource allocation is used by Relay UE in CONNECTED state, gNB has the E2E QoS profile(s) and Relay UE’s Uu DRX configuration, then can configure the appropriate SL DRX according to the Relay UE’s Uu DRX configuration.
Observation 6: For DL relay traffic, if Mode 1 resource allocation is used by Relay UE in CONNECTED state, gNB can configure the appropriate SL DRX according to the Relay UE’s Uu DRX configuration.
For DL relay traffic, if Mode 2 resource allocation is used, the Relay UE knows the Uu DRX configuration and should set the SL DRX based on the DL QoS profile(s) and the DRX configuration on Uu interface. In existing Rel-17 mechanism, only PDB is provided to the UE per PC5 Relay RLC channel. The PDB cannot provide sufficient information for the Relay UE to set appropriate SL DRX for the Remote UE.
Observation 7: Currently, for Mode 2 resource allocation, only PDB can be provided to the Relay UE, which is not sufficient for the Relay UE to set appropriate SL DRX for the Remote UE.
There could be two ways to enhance for Mode 2 resource allocation. 
Alt1: Extend the mechanism for Mode 1 resource allocation to the Mode 2 resource allocation. That is gNB should configure the appropriate SL DRX according to the Relay UE the Relay UE’s Uu DRX configuration.
Alt 2: gNB provides more QoS profiles information to the Relay UE, and the Relay UE set the appropriate SL DRX according to the QoS profiles and DRX configuration on Uu interface.
Both alternatives should work with a bit enhancement. Alt 2 is more aligned with existing framework that the TX UE sets the SL DRX to the RX UE. RAN2 discusses which one should be adopted. 
Proposal 4 : RAN2 discusses the following two alternatives to set SL DRX for DL relay traffic.
Alt1: Extend the mechanism for Mode 1 resource allocation to the Mode 2 resource allocation. That is gNB should configure the appropriate SL DRX according to the Relay UE the Relay UE’s Uu DRX configuration.
Alt 2: gNB provides more QoS profiles information to the Relay UE, and the Relay UE set the appropriate SL DRX according to the QoS profiles and DRX configuration on Uu interface.
For UL relay traffic, similar with DL Mode 2 resource allocation, the Remote UE can obtain the E2E QoS profile(s) over NAS layer, and determine the SL DRX based on the UL E2E QoS profile(s).
Proposal 5: For UL relay traffic with Mode 2 resource allocation, the Remote UE determines the SL DRX based on the UL E2E QoS profile(s).
For Remote UE’ Uu RRC message, when there is no SL DRX is configured, the default SL DRX should be used.
Proposal 6: Use default SL DRX configuration for Uu RRC message when no SL DRX is configured.
3. Conclusion 
This contribution discusses the SL DRX related issues, and provide the following proposals.
Proposal 1: It is up to U2N Relay UE implementation to coordinate SL DRX and Uu DRX setting for paging forwarding.
Proposal 2: Relay UE sets the SL DRX configuration according to the Remote UE’s Uu DRX configuration.
Proposal 3: There is no need to coordinate SL DRX configuration with the Relay UE’s Uu DRX configuration, including any RRC state of Relay UE.
Proposal 4 : RAN2 discusses the following two alternatives to set SL DRX for DL relay traffic.
Alt1: Extend the mechanism for Mode 1 resource allocation to the Mode 2 resource allocation. That is gNB should configure the appropriate SL DRX according to the Relay UE the Relay UE’s Uu DRX configuration.
Alt 2: gNB provides more QoS profiles information to the Relay UE, and the Relay UE set the appropriate SL DRX according to the QoS profiles and DRX configuration on Uu interface.
Proposal 5: For UL relay traffic with Mode 2 resource allocation, the Remote UE determines the SL DRX based on the UL E2E QoS profile(s).
Proposal 6: Use default SL DRX configuration for Uu RRC message when no SL DRX is configured.
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