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1. Introduction

In Rel-13 eD2D WI [1], one objective of the WI was adopted to support UE-to-Network Relays as below:
▪ Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups).

In this contribution, we will discuss considerations on relay UE selection for UE-to-Network relays based on above objective of Rel-13 eD2D WI and provide our view and some details.

2. Relay UE selection
    In partial coverage scenario of eD2D, UE-to-network relays can be supported to provide coverage extension with connection between eNodeB and remote UEs in out-of-coverage. In this scenario, UEs within an eNodeB's network coverage behaves like relays by forwarding signal to the remote UE in outside of the eNodeB's network coverage, and invertible behavior is also possible.
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Figure 1: UE-to-network D2D relays for coverage extension.
    As show in Figure 1, there could be one more relay UEs in network coverage nearby an remote UE in out-of-coverage. Therefore, there could be some needs to define relay selection rule and/or condition to avoid forwarding signal to/from all possible candidates in UE-to-network relays if efficient WAN resource utilization and reducing unnecessary signaling overhead is considered.
    Within an eNodeB's network coverage, conditions for initiation of SLSS transmission in Rel-12 could be used similarly for triggering conditions to start and stop UE-to-Network relays announcement. The eNodeB selects potential relay UEs within the network coverage with some procedure. For example, 1) eNodeB send PSS/SSS and RS to D2D capable UEs within an eNodeB's network coverage, 2) each D2D capable UE measure link between eNodeB and the D2D capable UE, 3) each D2D capable UE feedbacks measurement result, 4) eNodeB selects potential relay UEs based on threshold for measurement. An D2D capable UE with UE-to-Network relays could become a potential relay UEs if the eNodeB configures to become a relay by reusing a condition that DL-RSRP measured by the D2D capable UE is below than a configured threshold. In addition, some conditions required in RAN2 could be also considered. 
    When an remote UE receives multiple potential relay announcements from the potential relay UEs within the eNodeB's network coverage, the remote UE can decide which potential relay UE is suitable for UE-to-Network relays to forward its data based on a measurement result.  For this, the remote UE selects its relay UE among potential relay UEs with some procedure, i.e., 1) potential relay UEs send SLSS and/or DM-RS in PBSCH, 2) the remote UE measure link between each potential relay UE and remote UE by SLSS and/or DM-RS in PSBCH, 3) the remote UE selects its relay UE based on best measurement value. For example, the relay UE transmits SLSS and PSBCH with the configured PSSID and the remote UE can decide the relay UE providing the best S-RSRP measured by DM-RSs in PSBCH from the potential relay UEs. In this example, the S-RSRP measurement could be done by DM-RSs in PSBCH only from some potential relay UEs which transmits SLSS having satisfactory for a threshold about measurement value by the remote UE.
    In this case, one problem is that potential relay UEs send the same SLSS and the same DM-RS in PSBCH because of the same PSSID. Therefore, some solution to distinguish the same SLSS and the same DM-RS in PSBCH could be needed, and most straightforward method could be allocation of different PSSID among potential relay UEs within an eNodeB's network coverage. For example, PSSID which belongs in the set of id_net could be modified with some different additional IDs based on each potential relay UE within the eNodeB's network coverage, or new PSSID could be allocated in the third set of PSSIDs (e.g. id_relay which defines after id_net and id_oon) for each potential relay UE within the eNodeB's network coverage.
Proposal 1: 

Some solution is needed to distinguish SLSS and/or DM-RS in PSBCH from each potential relay UE among multiple ones for relay selection at the remote UE.
 - Most straightforward method could be allocation of different PSSID among potential relay UEs within an eNodeB's network coverage.

3. Conclusion
In this contribution, we discussed considerations on relay UE selection for UE-to-Network relays and provided our view and some details with following our proposal:

Proposal 1: 

Some solution is needed to distinguish SLSS and/or DM-RS in PSBCH from each potential relay UE among multiple ones for relay selection at the remote UE.
 - Most straightforward method could be allocation of different PSSID among potential relay UEs within an eNodeB's network coverage.
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