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1. Introduction
The UE-to-Network relay functionality is being introduced for ProSe in Release 13. The topic has been discussed at two previous meetings; at RAN2#89bis the following agreements were reached [1]:
	Agreements

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios 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.
 


It can be seen from the agreements above that for an out-of-coverage remote UE, the selection of the relay device is done by the remote UE itself, using radio level measurements along with higher layer criteria. There was no agreement on the selection of a relay device for a remote UE that is currently within coverage but about to leave the coverage area (known due to measurements on the Uu interface). The topic of relay discovery and selection for the in-coverage remote UE was discussed during RAN2#90, and the following agreements were reached [2]:
	Agreements

In-coverage scenarios 

· For relay discovery purposes from the remote UE, the monitoring and transmitting resources for discovery are provided by the eNB using the Rel-12 mechanisms (broadcast for idle mode and dedicated signalling for connected mode).   The remote UE can decide when to start monitoring.  It is FFS whether the eNB controls when the remote UE starts using or requesting the resources for transmission purposes (Model B).   


This document will discuss the issue of whether the relay UE is selected by the in-coverage remote UE, or whether measurements are reported by the remote UE and selection is performed by the eNode B. 
2. Discussion
There are two potential issues to be discussed in this document; firstly, is the relay device selected by the remote UE or by the eNode B, and secondly, when the relay is selected and the connection established. 
Regarding the selection of the most appropriate relay for a particular remote UE, there are arguments to be made for both potential solutions. If the relay UE were to be selected by the eNode B, this would align with legacy handover operation and therefore the transfer of traffic from Uu to the ProSe UE-to-Network relay would become an extension of the existing handover procedure. One argument previously made during RAN2 meetings is that the eNode B is better placed to make an informed decision regarding which device would be most appropriate choice as a relay. However this is only true when the relay UE is connected to the same eNode B as the remote UE, which will not necessarily be the case. While there may be an appropriate relay device available and connected to the same eNode B as the remote UE, the remote UE may be able to discover a better relay UE connected to another eNode B. Therefore it would not be beneficial to place too much weight on this aspect of the eNode B-based relay selection when making a final decision. 
Another aspect of eNode B based relay selection that should be considered is the extra signalling incurred during the selection process, and the additional delay that this causes. It is possible that, if the remote UE is moving at a high speed, it may have left the coverage area of the eNode B in the time taken to complete the necessary signalling.
The alternative to eNode B based selection is to allow the remote UE to select a relay. It has already been agreed that an out-of-coverage remote UE will select its own relay and so no additional complexity would be introduced by allowing the remote UE to select a relay while in coverage. The same measurement procedure and higher layer criteria could be applied. Allowing the remote UE to select the relay would align in-coverage behaviour with out-of-coverage behaviour, and it seems logical to have a uniform solution specified for all coverage scenarios. There would also be a reduced signalling overhead when compared to that required if the eNode B selects the most appropriate relay for a remote UE. The process of relay selection could be completed in a more time efficient manner, which would be particularly beneficial in cases where the remote UE is moving quickly.
It seems clear that while relay selection by the eNode B has potential advantages, there are also several disadvantages that would be overcome by allowing the remote UE to select the most appropriate relay. As this has the additional benefit of allowing a uniform relay selection procedure in all coverage scenarios, it is suggested that the remote UE should select a relay UE while in coverage.

Proposal 1. When in coverage, the remote UE can perform relay selection.

The next issue to be discussed regards when the remote UE may select a UE-to-Network relay while in coverage. It has already been agreed that the remote UE can decide when to begin monitoring discovery transmissions from nearby relay devices; however there should be restrictions on when the remote UE can select and form a connection with a relay. One option is for the remote UE to report measurements to the eNode B, which can then decide if selecting a relay is appropriate and give permission for the remote UE to begin the selection process. Alternatively a threshold could be set by the network and transmitted in System Information, and a timer configured in devices; once the threshold had been reached the timer would begin, and upon expiry of the timer the remote UE could select a UE-to-Network relay. The timer would stop and reset if the measurements rose above the threshold at any point, and restart once measurements were again below the threshold. Introduction of the timer would avoid situations where the threshold is reached briefly, the remote UE selects a relay, then the ‘remote’ UE changes direction and begins to move back towards the cell centre and doesn’t actually leave the coverage area at all. As there doesn’t seem to be any clear benefit to having the eNode B decide when a UE can select a relay, it is proposed that a measurement threshold be transmitted in System Information and a timer introduced to allow the remote UE to make the decision.
Proposal 2. A Uu link quality threshold should be transmitted in System Information; when the measured link quality falls below this threshold the remote UE can consider itself to be leaving the coverage area.

Proposal 3. A timer should be introduced, which would be started by the remote UE once the threshold was achieved, and upon expiry the remote UE would select a UE-to-Network relay.
3. Conclusion

This document has discussed relay selection for a remote UE that is still within the coverage area, including the issues of when relay selection should take place and whether the remote UE or the eNode B should perform relay selection. The following proposals were made:

Proposal 1. When in coverage, the remote UE can perform relay selection.

Proposal 2. A Uu link quality threshold should be transmitted in System Information; when the measured link quality falls below this threshold the remote UE can consider itself to be leaving the coverage area.

Proposal 3. A timer should be introduced, which would be started by the remote UE once the threshold was achieved, and upon expiry the remote UE would select a UE-to-Network relay.
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