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1
Introduction
In RAN2#89bis [1] the following agreements were made for UE-to-Network 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.
This contribution discusses the open issues on UE-to-Network Relay selection for in-coverage remote UE scenario as well as Relay reselection.
2
Discussion
2.1
2.1 UE-to-Network Relay Selection for In-coverage Remote UE Scenario
RAN2#89bis [1] agreed that eNB at the radio level can control whether the UE can act as a relay. In this way, eNB can already take into account Uu link quality of relay UE and relay UE’s own traffic demand when controlling whether UEs act as a relay or not. It was also agreed in SA2#108 that UE-to-Network Relay Discovery message contains Radio Link Information (e.g. radio conditions between the eNB and the UE-to-Network Relay) to assist the Remote UE in selecting the proper UE-to-Network Relay [2]. In this way, relay selection by remote UE can take into account Uu link quality of relay UEs if multiple relay UEs can be discovered. Provided that it is enough for out-of-coverage remote UE to use the radio level measurements together with higher layer criteria for relay selection, the same information should be enough for in-coverage remote UE to perform relay selection as well.

On the other hand, it is not clear what the benefit is to allow remote UE in-coverage to report the PC5 measurements for different potential relay UEs to the eNB and let eNB make the relay selection. Provided that UE-to-Network relay is a L3 based relay, from the eNB point of view the traffic relayed by the relay-UE is indistinguishable from other traffic originated by (or ending at) the relay-UE itself, and hence there is no significant difference on resource and interference management for relay UE’s own traffic and traffic relayed to/from remote UE. In addition, if remote UE in coverage reports the PC5 measurements to its serving eNB to facilite eNB to make the relay selection, the discovered and reported relay UEs may not be connected to the same eNB as remote UE’s serving eNB. In this case, information exchange between neighboring eNB over X2/S1 interface is needed for eNB involved relay UE selection, which will make the relay selection even more complicated and hence introduce extra latency for remote UE to establish connection to the UE-to-Network Relay.

Given that the benefits of eNB involved relay UE selection for in-coverage remote UE is not clear and that RAN2 already agreed that for out-of-coverage case the remote UE performs relay selection, it is therefore proposed:

Proposal 1: Same relay selection mechanism is applied for both in-coverage and out-of-coverage remote UE, i.e. for in-coverage remote UE, relay selection is performed by remote UE using the radio level measurement together with higher layer criteria. 

Also, since SA2#108 agreed that relay discovery message contains radio link information for assisting the remote UE in performing relay selection, we also propose:

Proposal 1a: Relay UE provides Uu link quality as assistance information to remote UE for relay selection/reselection.
2.2
UE-to-Network Relay Reselection
UE-to-Network Relay reselection is needed due to mobility of remote and/or relay UE. Hence, for relay reselection, the question is what kind of information can be used for relay reselection. As discussed in section 2.1 since Uu link quality information of relay UEs will be included in UE-to-Network Relay Discovery message [2, section 6.1.2.1] and remote UE will measure PC5 link quality, these information can be also used by remote UE to perform relay reselection together with higher layer criteria similar to relay selection. Aligning the mechanism for relay selection and relay reselection is beneficial from system point of view.

Therefore, it is proposed:

Proposal 2: Relay reselection is performed by remote UE using radio level measurement (PC5 link measurement performed by remote UE and Uu link measurement assistance provided by relay UE) together with higher layer criteria.  
2.3 eNB Control of UE Acting as a Relay

There is another open issue on eNB control of UE acting as a relay:  whether the network control is per relay UE, per cell (broadcast configuration), or both [1]. 

Control of the relay UE to start and stop acting as relay UE may be cell specific with broadcast configuration. For instance, eNB may configure RSRP/RSPQ range for the UEs in the cell to act as relay UE with broadcast configuration. eNB may also configure on cell level e.g. the maximum number of remote UEs that one relay UE can serve so that relay UE can autonomously stop acting as relay UE to serve new remote UEs when the this maximum number is reached. However, in order to give more flexibility on control of relay UEs to eNB, UE specific relay configuration should be supported as well. For instance, the dedicated configuration per relay UE could be used for overriding broadcast configuration at eNB discretion when eNB identifies the need of configuring certain UE to start/stop acting as relay even though the broadcast configuration criteria is not met by the UE. . As an example, eNB may control certain relay UE to stop acting as relay UE if it identifies that the amount of traffic to/from the relay UE is too high. With dedicated configuration, different criteria can be applied for UEs with different capability. Therefore, it is proposed:

Proposal 3: Network control on whether a UE can act as relay UE or not can be either per relay UE with dedicated signalling or per cell with broadcast configuration.

3
Conclusion
The following proposals have been made for RAN2 considerations.

Proposal 1: Same relay selection mechanism is applied for both in-coverage and out-of-coverage remote UE, i.e. for in-coverage remote UE, relay selection is performed by remote UE using the radio level measurement together with higher layer criteria. 

Proposal 1a: Relay UE provides Uu link quality as assistance information to remote UE for relay selection/reselection.

Proposal 2: Relay reselection is performed by remote UE using radio level measurement (PC5 link measurement performed by remote UE and Uu link measurement assistance provided by relay UE) together with higher layer criteria.

Proposal 3: Network control on whether a UE can act as relay UE or not can be either per relay UE with dedicated signalling or per cell with broadcast configuration.
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