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1	Introduction
[bookmark: _Hlk95215514][bookmark: _Hlk95214515]From RAN2#116bis-e, the following WA was made for support of relay UE in RRC_IDLE/INACTIVE state during direct to indirect path switching [RAN2#116bis-e draft report]:
WA: The gNB can select a relay UE in any RRC state i.e., RRC_IDLE/INACTIVE/CONNECTED as a target Relay UE when triggering the direct to indirect path switch procedure for the Remote UE by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED state.
WA: UE capability for support by the remote UE of handover to idle/inactive UE.

This paper discusses the issues of the working assumption and proposes a way forward.
2	Discussion 
[bookmark: _Hlk95215685]As RAN2 has agreed RRC state information is not included in SL relay discovery message, the reported candidate relay UEs from remote UE to gNB may include relay UEs in any RRC state. It is rather straightforward for gNB to select the best relay UE in RRC_CONNECTED state as relay UE’s context including relay UE authorization information, capability information, Uu link condition, traffic load etc are available in gNB. For relay UE in RRC_IDLE/INACTIVE state, gNB doesn’t have any UE context information and even cannot know the Uu link condition/quality of relay UE in RRC_IDLE/INACTIVE state. The only criteria that gNB can use to select the target relay UE is the reported SL RSRP from remote UE. Some enhancements have been discussed in RAN2 email discussion [R2-2201764] for gNB to get relay UE’s context. For instance, for relay UE in RRC_INACTIVE state, the serving gNB of remote UE may fetch relay UE’s context from its anchor gNB based on L2 ID reported by remote UE. Other enhancements can be considered too. For instance, gNB may page the candidate relay UEs in RRC_IDLE/INACTIVE state with common paging message to trigger them to perform random access procedure. In this way, gNB may be able to measure the Uu link quality of each relay UE in RRC_IDLE/INACTIVE state based on received RACH preamble and then select the target relay UE accordingly. However, given the short time left for finalizing Rel17 work, those enhancements can be postponed to future release.
Observation 1: In Rel-17 SL Relay the reported SL-RSRP is the only criterion for gNB to select the target relay UE in RRC_IDLE/INACTIVE state.
However, the reported SL-RSRP to gNB was measured by remote UE before remote UE sent the measurement report to gNB. The SL-RSRP or SL quality to different candidate relay UEs may have changed when gNB selects and informs remote UE the relay UE using RRC Reconfiguration message. In addition, remote UE knows more SL related information of different candidate relay UEs than the report sent to gNB can contain. For instance, remote UE may have SL connection already established with some of candidate relay UEs. But such information may not be known by the gNB. For candidate relay UEs in RRC_IDLE/INACTIVE state, it should be better to allow the remote UE to select the relay UE instead of gNB.
Observation 2: Remote UE is better suited to select target relay UE among the candidates in RRC_IDLE/INACTIVE state than the gNB, as the relay UE has more information about those relay UE candidates.
The working assumption basically means it is up to gNB implementation to determine whether only relay UEs in RRC_CONNECTED state can be selected or also relay UE in RRC_IDLE/INACTIVE state can be selected too. As observed above, for candidate relay UEs in RRC_IDLE/INACTIVE state, the gNB has less information for target relay UE selection than the remote UE if no further enhancements can be made in Rel-17. In this case, it will be beneficial to introduce an option that the gNB allows the remote UE to select the target relay UE instead of blind selection of target relay UE candidates by the gNB.
Proposal 1: RAN2 to agree, that the gNB can configure the remote UE to select the relay UE during direct to indirect path switching instead of selecting the target relay UE for the remote UE.
During RAN2 email discussion, some companies worried high power consumption of relay UEs if only relay UEs in RRC_CONNECTED state can be selected by the gNB during direct to indirect path switching. The concern of high power consumption is under the assumption that all the relay UEs should be kept in RRC_CONNECTED state if the gNB can only select the relay UEs in RRC_CONNECTED state as the target relay UE. However, the assumption is not really necessary. Relay UEs can still be in RRC_IDLE/INACTIVE state even if the gNB selects the relay UE only in RRC_CONNECTED state. If there is no relay UE to be selected by gNB, remote UE can be configured to select one of relay UEs in RRC_IDLE/INACTIVE state for path switching from direct to indirect path if proposal 1 can be agreed.
Observation 3: It is no real issue of high power consumption of relay UE in the option that only candidate relay UEs in RRC_CONNECTED state can be selected if proposal 1 can be agreed.
If the target relay UE is RRC_IDLE/INACTIVE, then the relay UE should establish or resume the RRC connection when the PC5 connection is established for relaying service. However, it might happen that the selected target relay UE in RRC_IDLE/INACTIVE state cannot establish or resume RRC connection with the serving gNB of the remote UE due to Uu link condition/quality issue. If this failure happens, the remote UE may be triggered to send another measurement report to the gNB for A new target relay UE selection if proposal 1 is not agreed. If proposal 1 is agreed (remote UE may perform the relay selection itself), then the remote UE may select another relay UE without contacting the gNB.In any case, remote UE may also experience radio link failure (RLF) during new relay UE is selected. 
Observation 4: The failure of RRC connection establishment or resumption of selected target relay UE in RRC_IDLE/INACTIVE state needs to be considered to have complete solution in Rel-17.
Considering the limited time left for finalizing Rel-17 work, RLF can be triggered for remote UE if the selected relay UE in RRC_IDLE/INACTIVE state cannot establish RRC connection with the serving gNB of remote UE.
Proposal 2: RAN2 to agree RLF is triggered for the remote UE if the selected relay UE in RRC_IDLE/INACTIVE state cannot establish RRC connection with the serving gNB of the remote UE.
3	Conclusions
This paper has made the following observations and proposals:
Observation 1: In Rel-17 SL Relay the reported SL-RSRP is the only criterion for gNB to select the target relay UE in RRC_IDLE/INACTIVE state.
Observation 2: Remote UE is better suited to select target relay UE among the candidates in RRC_IDLE/INACTIVE state than the gNB, as the relay UE has more information about those relay UE candidates.
Proposal 1: RAN2 to agree, that the gNB can configure the remote UE to select the relay UE during direct to indirect path switching instead of selecting the target relay UE for the remote UE.
Observation 3: It is no real issue of high power consumption of relay UE in the option that only candidate relay UEs in RRC_CONNECTED state can be selected if proposal 1 can be agreed.
Observation 4: The failure of RRC connection establishment or resumption of selected target relay UE in RRC_IDLE/INACTIVE state needs to be considered to have complete solution in Rel-17.
Proposal 2: RAN2 to agree RLF is triggered for the remote UE if the selected relay UE in RRC_IDLE/INACTIVE state cannot establish RRC connection with the serving gNB of the remote UE.



