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Discussion
1 Introduction 
This paper discusses whether there is any need of enhancement to avoid inter-cell relay selection.  
2 Discussion

Currently relay discovery message does not include any information indicating its serving cell. Therefore remote UE does not know the serving cell of the relay candidate, and relay candidates does not know the serving cell of the remote UE. As a consequence, remote UE may happen to detect a relay candidate whose serving cell is different from the serving cell of the remote UE, as shown in Figure1. Question is whether there is any serious problem if this happens. 
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Figure1. Selecting a relay in different cell

From sidelink resource aspect, it is quite desirable that TX resources used by relay UE and TX resources used by remote UE are TDMed such that there is no half-duplex issue between remote UE and relay UE. Assuming that ProSe carrier provides coverage, sidelink TX resource is determined by serving cell. 
If two UEs are in the same cell (i.e. the serving cells are the same for both UEs), the TDMed resource portioning between remote UE TX resources and relay TX resources can be achieved by the serving cell’s scheduling for Mode1 and by the serving cell’s resource pool configuration (e.g. using two TDMed pools or masking TX resources with appropriate TFT restriction). If two UEs are in the different cells (i.e. the serving cells are different), the TDMed resources can be only achieved by coordination between two serving cells. The required coordination is such that the TX resources used by remote UE and relay UE are TDMed. 

One may afraid that such coordination between two cells may not be always possible. Under the assumption that such inter-cell coordination is not always possible, one could try to put limitation on relay selection such that relay selection procedure will end up with selecting the relay UE whose serving cell is the same as the serving cell of the remote UE. In case remote UE selects a relay UE, if we want to enable such limitation, serving cell of relay UE should be known to remote UE. This requires that discovery message sent by relay candidate UE should include its serving cell ID (e.g. global cell ID) within its announcement message. Considering the size limitation of current discovery message, inclusion of the cell ID may not be acceptable in Rel-13.  

In case serving cell of remote UE selects a relay UE, if we want to enable such limitation, serving cell of relay UE should be known to the serving cell of the remote UE. This also requires that announcement message sent by relay candidate UE should include its serving cell ID. In addition, remote UE needs to report, to its serving cell, the serving cell of the relay UE. The reporting should be done whenever remote UE detects a relay UE candidate, which is not quite acceptable from signaling overhead point of view. 
In summary, the attempt of limiting the relay selection to select a relay that shall be the same cell of the remote UE seems to result in increase of discovery message content that may not be acceptable in Rel-13 and also to lead to high signaling overhead in Uu generated to report serving cell ID to network. So we think such attempt is not acceptable at least in Rel-13. 

Note that already in Rel-12, if TX resources of different cells are not TDMed, half-duplex issue at the sidelink communication between two cells (i.e two UEs served by those two cells respectively) cannot be avoided, i.e. the half-duplex issue in the context of relay selection is nothing new. So, we expect that network would coordinate the TX resources between the concerned cells if half-duplex issue between UEs in those cells should be avoided. This expectation can also apply to TX resources coordination between relay UE serving cell and remote UE serving cell. No enhancement seems to be needed. 
Proposal: No mechanism to avoid inter-cell relay selection is necessary.
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