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1. Introduction
In RAN1 #81, relay UE selection issues were discussed and the issues were summarized as follows, 
Use of Uu link quality by out-of-coverage remote UE for relay selection: 

Questions to consider / discuss with delegates of other WGs: 

· Will signalling be provided to indicate the service relaying capability of the Relay UE to the remote UE? 

· If so, at which layer? And could signalling of service relaying capability take into account implicitly the Uu link quality? 

· Is it useful to provide signalling to indicate Relay UE Uu link quality to the remote UE? (answer may depend on the answers to the above questions)

· Or is selection of which UEs can act as Relay UEs by the eNB sufficient?

FFS until RAN1#82:

· Whether to provide signalling to indicate Relay UE Uu link quality to the remote UE

· If such signalling is provided, whether the usage of such information will be specified or left to Remote UE implementation. 

To help address these points at RAN1#82, further evaluations are encouraged. 

In this contribution, we discuss relay and synchronization source selection for UE-to-Network relay. 
2. Discussion on relay and synchronization source selection
Let us consider relay UE selection procedure. At first, a remote UE scans synchronization sources. Then the remote UE searches relay discovery signal within relay discovery resource pool(s). At third, the UE performs DMRS measurement for relay discovery signals. Finally, the remote UE select a relay UE with best DMRS measurement or using DMRS measurement in combination with other metric(s) among multiple relay UEs. In this procedure, the remote UE can select a relay UE that lives in non-best S-RSRP synchronization source if the relay UE in non-best S-RSRP synchronization cluster has the best DMRS measurement or the best combination metric of DMRS measurement and other metric(s). In rel. 12 D2D, a remote UE will evacuate synchronization subframes only for selected synchronization source. In TS 36.211, the following operation was specified,

For a given carrier frequency, no PSDCH, PSCCH, or PSSCH transmission shall occur from a UE in a sidelink subframe configured for synchronization purposes by the higher-layer parameters

-
sync-OffsetIndicator1 or sync-OffsetIndicator2 in [9] if the UE has no serving cell fulfilling the S criterion according to [10, clause 5.2.3.2]
According to the above operation, a best effort manner synchronization signal reception is only possible for non-selected (non-best S-RSRP) synchronization source. Thus to meet synchronization performance requirement for non-selected synchronization source, more latency will be occurred for D2D signal reception. Since the delay to hold synchronization performance requirement increases for receiving relay UE’s signal, the amount of D2D resources used for receiving the actual data decreases. Therefore, resource utilization can be decreased. 
Observation 1: If a remote UE selects a non-selected relay UE’s SLSS as timing reference, the delay to hold synchronization performance requirement will increase for receiving relay UE’s signal and the resource utilization will decrease.
To solve this issue, the following options can be considered, 

Option 1) a remote UE should select a relay UE among relay UEs within its selected synchronization cluster. 

Option 2) a remote UE should be able to change its synchronization source to the selected relay UE’s SLSS. 

In Rel. 12 D2D, S-RSRP is the only criterion for synchronization source selection for the same priority level. However, to support option 2, synchronization source selection procedure should be changed according to relay discovery measurement. In this method, a remote UE can select SLSS based on S-RSRP measurement firstly, but if the remote UE figure out there is no relay UE in the selected SLSS or the link measurement quality from the discovered relay UE is poor, the remote UE can de-prioritize the selected SLSS then reselect the SLSS. In option 1, rel. 12 synchronization procedure is not changed, but the number of potential relay UEs can be reduced. 
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Fig. 1 an example of relay and synchronization source selection
Fig. 1 illustrates an example of relay and synchronization source selection. In this figure, we assume relay UE #5 has the best PC5 measurement (in combination with other metric(s) as well) and S-RSRP 1 (cell A) is greater than S-RSRP 2 (cell B), i.e. S-RSRP 1> S-RSRP 2. This example can happen because SLSS is SFNed, discovery signal is UE specific. Regardless of synchronization procedure, relay UE #5 is the best relay. However, the remote UE selects cell A’s SLSS as timing reference. In option 1, the remote UE will select a relay UE among relay UE #1, #2 and #3 that are within the selected synchronization cluster, but in option 2, the remote UE changes its synchronization source to cell B’s SLSS and selects relay UE #5.

Proposal 1: One of the following options should be supported for UE-to-Network relay operation,

Option 1) a remote UE should select a relay UE among relay UEs within its selected synchronization cluster. 

Option 2) a remote UE should be able to change its synchronization source to the selected relay UE’s SLSS. 
To make sure relay UE’s SLSS ID to prioritize relay UE’s synch signal, relay UE’s SLSS ID can be included in relay UE’s discovery message. If this information is not included in discovery message, coincidently aligned relay discovery messages may not be distinguished and if wrong SLSS is selected for synchronization reference, delay can be increased and resource utilization can be decreased as aforementioned (e.g., due to the wrong understanding of DFN in the remote UE). In this method, when a remote UE detects relay UE’s discovery signal, the remote UE can exactly know the SLSS ID to which the relay UE is associated. To prioritize relay UE’s synchronization signal, synchronization reference change should be allowed based on discovery results and measurements.
Proposal 2: SLSS ID of relay UE can be delivered via relay discovery message.
Discussion on Uu link quality information: Uu link quality of the relay UEs can be handled by the eNB, e.g., by triggering the relaying operation only for the UEs which are under suitable Uu link quality. Also if there is Uu link measurement error, Uu link quality may not be helpful for relaying performance. As discussed earlier, more important issue is synchronization source selection. If Uu link quality delivery is supported, synchronization source is not changed to relay UE’s SLSS, relaying performance will be much degraded.  
Proposal 3: Uu link quality information is not included in relay discovery message or discovery MAC header. 

3. Conclusion
In this contribution, we discussed relay and synchronization source selection for UE-to-Network relay operation. Based on the discussions, the following observation and proposals were made: 
Observation 1: If a remote UE selects a non-selected relay UE’s SLSS as timing reference, the delay to hold synchronization performance requirement will increase for receiving relay UE’s signal and the resource utilization will decrease.
Proposal 1: One of the following options should be supported for UE-to-Network relay operation,

Option 1) a remote UE should select a relay UE among relay UEs within its selected synchronization cluster. 

Option 2) a remote UE should be able to change its synchronization source to the selected relay UE’s SLSS. 
Proposal 2: SLSS ID of relay UE can be delivered via relay discovery message.
Proposal 3: Uu link quality information is not included in relay discovery message or discovery MAC header. 
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