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Discussion
1 Introduction
This paper discusses how relay selection process can work in terms of AS-NAS interaction, and also discuss required radio metric to be evaluated for proper selection/reselection of relay in AS layer.  
2 Discussion

In this paper, we assume that it is a remote UE that selects and reselect its relay, which is the case of remote UE out of coverage as agreed in RAN2#89bis but FFS for remote UE in coverage.   

Relay selection general with taking AS-NAS interaction into account
Proper relay selection rule may need to consider many factors, e.g. radio condition, PLMN advertised by the relay, services that can be provided by the relay etc. Those factors are somewhat revenant to different layer and thus mutually orthogonal. For example, it is obvious that the best relay selection is to select a relay of best radio quality in AS layer. However, if the service related factors are considered, it is not simple as such since the service interest would be mostly up to user preference or even situational. 
Considering these, it may not be feasible to define a single fixed selection mechanism that works well in all cases. Instead it would be beneficial to support automatic relay selection mechanism where the relay selection policy can be provisioned by network (or even external authority. It would be also required to support manual relay selection by which user of remote UE can select a certain relay based on local/situational demand. 
Proposal 1 Both manual relay selection and automatic relay selection process are supported.
Access Stratum layer can take the role of finding the best ranked relay in terms of radio condition while  Non-Access Stratum seems to be a better layer to take service aspect into account. This means that relay selection would involve AS-NAS interaction like PLMN selection where AS and NAS are interacting closely. In PLMN selection, UE AS acquires and reports the available PLMNs to upper layer, and then the upper layer selects one PLMNs and informs this to UE AS. Then UE AS selects a cell and performs reselection. Similarly relay UE selection can be performed as follows: UE AS reports available relay UE candidates meeting minimum radio criterion to upper layer, and then upper layer narrows them down to one or a few relay UE candidates based on its upper layer criteria (e.g. PLMN, service, etc). Then if needed (e.g. more than one relay UE candidates are still available), UE AS finally select one relay UE among the selected candidates based on radio criteria. This is in line with layer separation principle that worth being pursued in general. 
Proposal 2 Relay selection process is performed in a way that 1) UE AS reports available relay UE candidates meeting radio criterion and 2) then UE NAS selects one or multiple relay UE candidates and 3) then UE AS finally select one relay UE, and 4) UE AS informs NAS of selected relay.
As long as relay selection may involve upper layer task under CT1 control, it seems necessary to indicate RAN2 decisions on relay selection and also to ask for their view about the appropriate modeling. 

Proposal 3 Send LS to SA2 and CT1 to ask if the RAN2 decisions are acceptable, and also ask for their view on modeling of the relay selection process. 

Radio criterion for relay selection 
The radio link for relay service is a joint link of Uu and SL. Then we need to evaluate whether which link shall be considered in the radio criterion for relay selection. 
First, the Uu link is the radio link between the relay candidate and the remote UE, and this Uu link is under the control of the serving eNB. Given that the relay candidate is in coverage, we should be able to assume that the Uu quality would be kept reasonably. Given this, it is not essential for relay selection rule by remote UE to consider the Uu link of the relay UE. 
Proposal 4 Uu link quality of relay UE is not considered for relay selection process.  
Second, SL link is the radio link between the relay candidate and the remote UE. To ensure the sidelink performance, we may have to set the minimum sidelink radio quality such that remote UE consider a detected UE as relay UE candidate only if the sidelink radio quality is beyond the minimum value.  
Proposal 5 As a radio criterion for relay selection, remote UE shall consider a detected UE capable of providing relay service to be relay UE candidate only if the sidelink measurement towards the detected UE is beyond the minimum value. 
Since the sidelink quality between relay and remote UE is highly dependent upon the mobility of the both remote UE and the relay candidate, the importance of relay reselection is not trivial. From radio point of view, the purpose of the relay reselection process could be to select a relay providing better sidelink quality than a current relay. This implies that ranking based evaluation on sidelink quality measurements needs to be introduced. On the other hands, it would be not desirable if relay reselection is triggered too often by mere performance benefit (e.g. small sidelink quality difference towards the current relay and the new relay, because relay selection process would result in non-trivial subsequent operations and signaling such as 1:1 link connection between remote UE and the new relay UE and signaling towards the core network for complete setup of new relay link. Such frequency reselection due to small sidelink quality difference can be easily avoided by hysteresis, if properly set. So we propose:
Proposal 6 As a radio criterion for relay reselection, UE reselects the best ranked relay candidate UEs, among the  where the hysteresis is applied to the current relay and ranking is based on the ordering of the measured sidelink quality towards the relay candidates and the radio quality of the relay candidate beyond the minimum value. 
Sync selection in accordance with relay selection
Currently UE in out of coverage selects/reselects its sync reference UE based on priority rule as primary criterion and S-RSRP measurements as secondary criterion. If the UE gets UE-to-NW service from relay UE, it is natural to take the relay UE as sync reference UE. This implies that if UE changes relay UE by e.g. upper layer request, it shall change sync reference UE accordingly. 

Proposal 7 If UE changes relay UE, it shall change sync reference UE accordingly

3 Conclusion

Proposal 1 Both manual relay selection and automatic relay selection process are supported.
Proposal 2 Relay selection process is performed in a way that 1) UE AS reports available relay UE candidates meeting radio criterion and 2) then UE NAS selects one or multiple relay UE candidates and 3) then UE AS finally select one relay UE, and 4) UE AS informs NAS of selected relay.

Proposal 3 Send LS to SA2 and CT1 to ask if the RAN2 decisions are acceptable, and also ask for their view on modeling of the relay selection process. 

Proposal 4 Uu link quality of relay UE is not considered for relay selection process.  
Proposal 5 As a radio criterion for relay selection, remote UE shall consider a detected UE capable of providing relay service to be relay UE candidate only if the sidelink measurement towards the detected UE is beyond the minimum value. 
Proposal 6 As a radio criterion for relay reselection, UE reselects the best ranked relay candidate UEs, among the  where the hysteresis is applied to the current relay and ranking is based on the ordering of the measured sidelink quality towards the relay candidates and the radio quality of the relay candidate beyond the minimum value. 
Proposal 7 If UE changes relay UE, it shall change sync reference UE accordingly
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