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1. Introduction

In last RAN2 meeting, we made some progress related to Relay UE selection. The related agreements are quoted below:
	Agreements

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios for remote UEs can be addressed.   

· We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.  

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.  

Relay selection 

· The remote UE can take radio level measurements of the PC5 radio link quality.  

· For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.   

· For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).    

· FFS how reselection is handled and who performs reselection decision.  FFS if Uu link quality is required for selection/reselection purposes.

· We will send an LS to RAN1/4 to notify them of RAN2 agreement that remote UE can take radio level measurements of the PC5 radio link quality and how these measurements will be used.  RAN2 would like to ask RAN1 to assess the feasibility of performing these measurements.  




In this contribution, we further discuss some open issues mentioned in last meeting.
2. Discussion

2.1 Out-of-coverage Relay selection/reselection
In last meeting, we agreed that a Remote UE performs Relay selection based on radio level measurements of PC5 radio link quality and other higher layer criteria. Whether to support the behaviour for performing Relay reselection is not decided yet.

From our point of view, although the Remote UE attaches to the Relay UE and performs ProSe communication, the Remote UE is still in RRC_Idle mode. In legacy LTE, RRC_Idle mode UEs autonomously perform cell reselection. Therefore, following legacy concept, it is more reasonable for the Remote UE to autonomously perform Relay reselection instead of being decided by the attached Relay UE. 
Proposal 1:
The Remote UE initiates Relay reselection procedure for out-of-coverage case.
For Relay selection/reselection procedure, Relay UE may be able to share useful information about itself to assist Remote UE. Regarding Relay UE’s involvement, since each Relay UE has no information about other neighbouring Relay UEs in our assumption and the Remote UE should autonomously perform Relay reselection, the useful assistance from Relay UE is limited. 
A possible assistance is a PC5 radio link threshold for deciding whether to perform Relay reselection. And the assistance is meaningful only when different Relay UEs need different threshold values. However, we think there is no strong motivation for such design, i.e. the PC5 radio link threshold could be preconfigured.

Another possible assistance is a Uu link quality of Relay UE. This assistance can be provided for both Relay selection and reselection cases. According to SA's requirement in [2], Relay discovery message may carry some information related to Uu link quality. One is Status/maintenance flag, and the other one is Radio Layer Information. These information will imply or inform Remote UE about Uu link quality of Relay UE. 
-
Status/maintenance flags (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay).

[...]
-
Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay.
Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.

In our image, such Uu link quality can assist Remote UE to select/reselect Relay UE. Firstly, Remote UE could determine if to consider each detected Relay UE as a potential candidate based on this Status/maintenance flag. For instance, Remote UE considers a Relay UE to be a candidate if the Relay UE’s Status/maintenance flag is set to true (due to e.g. RSRP higher than a threshold). Besides, the Remote UE performs Relay re-selection if it received from the attached Relay UE a discovery message in which Status/maintenance flag is set to false (due to e.g. RLF, RSRP lower than threshold). After some candidate Relay UEs are considered, the Remote UE can further choose one proper Relay UE among candidates based on additional information, e.g. the Radio Layer Information and others.
From our perspective, since SA2 already had taken the assistance related to Uu link quality into account for Relay discovery, we think there is no need to discuss if such Uu link quality for Relay selection/reselection is needed or not again in RAN2 if there is no serious concern. 
Proposal 2:
Uu link quality of Relay UE is used by Remote UE to perform Relay selection/re-selection. How to utilize Uu link quality for Relay selection/re-selection is FFS.
2.2 In-coverage Relay selection
For in-coverage Relay selection, two possible ways for handling a RRC_Connected Remote UE leaving in-coverage were mentioned in last meeting. The first method is handover like method which means that the Remote UE should send PC5 measurement report to eNB and eNB controls whether the Remote UE should perform Relay selection. The second method is UE autonomously performing Relay selection for aligning the behaviour with out-of-coverage condition. 

Comparing the two methods, the main benefit for the second method is for design simplicity. We can avoid defining different behaviours case by case. On the other hand, if eNB controls the initiation of Relay selection procedure for RRC_Connected UE, eNB can provide some further assistance for both Relay discovery step and Relay selection step. For instance, the eNB can provide corresponding resource configuration and possible candidate identity to the Remote UE for assisting the Relay discovery procedure. Regarding Relay selection step, the eNB may be able to filter out inappropriate Relay UE for the Remote UE based on report from the Remote UE because the eNB has more knowledge about Relay UEs. From our perspective, it is quite possible that not all Relay UEs are attachable for a Remote UE. The reason may be that different services are supported by different Relay UEs based on policy, capability limitation of each Relay UE, loading of each Relay UE or any other considerations. As conclusion, we think supporting eNB control Relay selection for in-coverage case is more beneficial.
Proposal 3:
In-coverage Relay selection procedure should be initiated by eNB.

3. Conclusion

In this contribution, we propose:
Proposal 1:
The Remote UE initiates Relay reselection procedure for out-of-coverage case.
Proposal 2:
Uu link quality of Relay UE is used by Remote UE to perform Relay selection/re-selection. How to utilize Uu link quality for Relay selection/re-selection is FFS.
Proposal 3:
In-coverage Relay selection procedure should be initiated by eNB.
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