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1. Introduction 
In RAN2#119e meeting, Sidelink relay DRX was not discussed. The power consumption of the Relay node is important and the DRX scheme for that node should be studied.

2. Discussion

2.1. Relay UE sidelink DRX
2.1.1. Background

In the following subchapters we discuss the power consumption of UE-UE relay as well as UE to NW relay when configured with sidelink DRX. The usage of DRX for UE to NW relay was agreed to be included in Rel-17 and objective 4 to Rel-18 WID based on company contributions last RAN plenary meeting, RAN96 in June 2022.
The situation for a Relay UE with more than one Remote UE connected with it is different from two UEs with unicast communication.
2.1.2. UE-to-UE Relay configured with DRX 
In the legacy procedure in Sidelink the Tx UE decides the Sidelink DRX configuration. When a UE has the capability to be a relay the UE may be relay UE simultaneously for several UEs in the area.
Assuming a specific UEs acts as a relay. These Relay UEs may according to 38.300 section 16.12.1 be in any RRC state, RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED state on the Uu interface. Simultaneously it may be in Sidelink DRX state on each of the sidelink connections to the Remote UEs. 

38.300, section 16.12.1 on UE to NW Relay:

A U2N Relay UE shall be in RRC_CONNECTED to perform relaying of unicast data.

For L2 U2N Relay operation, the following RRC state combinations are supported:

-
Both U2N Relay UE and U2N Remote UE shall be in RRC CONNECTED to perform transmission/reception of relayed unicast data; and

-
The U2N Relay UE can be in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED as long as all the U2N Remote UE(s) that are connected to the U2N Relay UE are either in RRC_INACTIVE or in RRC_IDLE.

For L2 U2N Relay, the U2N Remote UE can only be configured to use resource allocation mode 2 (as specified in 5.7.2 and 16.9.3.1) for data to be relayed.

A single unicast link is established between one L2 U2N Relay UE and one L2 U2N Remote UE. The traffic of U2N Remote UE via a given U2N Relay UE and the traffic of the U2N Relay UE shall be separated in different Uu RLC channels over Uu.
When the Relay UE is acting as a relay for several Remote UEs where some Remote UEs uses DRX the UE needs to be awake during active time on the Uu interface to the gNB as well as on the active times of each of the PC5 links. When these DRX timings to the different UEs are aligned the power consumption of the Relay UE can be improved substantially. The Remote UEs are either in out of coverage state or may have a long eDRX period if they are power sensitive. When connected to the Relay UE the exact timing of the sidelink DRX is not important for the Remote UE. Based on that it is beneficial if the Relay UE always can decide the DRX timing to align its DRX cycles. In Rel-17 SL-DRX, the timing is decided by the Tx UE which in many cases is the Remote UE who wants to transmit data via the Relay UE. 

Observation 1: Currently the SL DRX is applicable for UE-to-UE sidelink communication and UE to NW Relay UE sidelink communication. It is however not supported by UE-to-UE Relay sidelink communication. This communication is equally power sensitive as the other cases.
Proposal 1: Add support of SL DRX for UE-to-UE Relay sidelink communication. 

Observation 2: The Power consumption of a Sidelink Relay UE with more than one Remote UEs connected would benefit if the Relay UE can configure the DRX timing. 
Proposal 2: Support that Relay UEs decides the timing of the DRX active time if it has limited power resources. That can be part of the timing negotiation. 
Based on the discussion above we would like to have a discussion until next meeting of the proposals and possible solutions for Sidelink DRX above for UE-to-UE Relay.
3. Conclusion
We have observations as follows.

Observation 1: Currently the SL DRX is applicable for UE-to-UE sidelink communication and UE to NW Relay UE sidelink communication. It is however not supported by UE-to-UE Relay sidelink communication. This communication is equally power sensitive as the other cases.

Observation 2: The Power consumption of a Sidelink Relay UE with more than one Remote UEs connected would benefit if the Relay UE can configure the DRX timing. 
We propose RAN2 to consider the proposals as follows.
Proposal 1: Add support of SL DRX for UE-to-UE Relay sidelink communication. 

Proposal 2: Support that Relay UEs decides the timing of the DRX active time if it has limited power resources. That can be part of the timing negotiation. 
