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1. Introduction
During the last meeting, it’s agreed relay UE selection in coverage can be addressed from the respective of service continuity when remote UE is going out of coverage. In this contribution, we discussed how to perform the relay UE selection when remote UE is in coverage.
2. Discussion
The in-coverage relay UE selection is introduced to minimize service interruption while remote UE is going out of coverage, which aims to address the remote UE in CONNECTED. It’s not clear whether IDLE UE should select the relay UE while going out of coverage. From the service continuity perspective, IDLE UE doesn’t need to select the relay UE when it’s going out of coverage, since IDLE UE has no ongoing service. If there is a service request from upper layer, IDLE UE can enter CONNECTED, then it may select a relay UE if necessary. However, if IDLE UE can’t be served by eNB, e.g. UE is in any cell selection or camped on any cell state, IDLE UE is allowed to select a relay UE and establish UE to network relay link. 
Proposal 1: IDLE UE doesn’t perform relay UE selection when it can be served by eNB.
In-coverage relay UE selection would waste the signalling and UE power if remote UE doesn’t move out of coverage subsequently, which doesn’t need to establish the relay link. Therefore, it’s important to introduce an efficient rule to predict the UE is leaving the coverage, which should minimize the service interruption and avoid unnecessary relay link establishment. However, these two metrics seem to be a bit contradictory: To minimize the service interruption, UE should establish the relay link as early as possible. To avoid unnecessary relay link establishment, UE should establish the relay link as late as possible.
Observation: it’s important to introduce an efficient rule to predict the UE is going out of coverage to get tradeoff between service interruption and unnecessary relay UE selection.

There are different suggestions during last meeting about who performs the in coverage relay UE selection, eNB or remote UE. The advantage of eNB controlled reselection is the eNB can reselect a more appropriate relay UE due to the more information eNB has and may be good for the resource allocation as well. However, this method has multiple restrictions:

1. Currently, remote UE is only aware of the relay UE’s ProSe Relay UE ID, while the eNB is not aware of that. Some mapping between ProSe Relay UE ID and C-RNTI is required to make the eNB aware of which one is the relay UE. Then, the eNB can perform the relay UE reselection. 

2. The advantage of eNB controlled selection is only available when the target relay UE is under the same eNB’s control as the source relay UE. Otherwise, the eNB has no more information of target relay UE, which means the eNB controlled selection has no gain compared to remote UE controlled selection.

3. eNB controlled selection requires multiple signalling transmissions between eNB and remote UE. The channel quality between remote UE and eNB may degrade rapidly for a high speed UE, which may result in failure in corresponding signalling transmission. Then the remote UE can’t use the relay link until it’s out of coverage, which would result in large service interruption.
4. The link over Uu interface should be good enough to support the multiple signalling transmissions between eNB and remote UE, which requires the remote UE to initial this procedure when it’s not very close to the coverage edge. There may be a high probability of unnecessary relay link establishment.
Comparing to the eNB controlled selection, remote UE can perform the selection in a more prompt way to avoid the potential service interruption. The source/target relay UE may report the selection result to eNB to guide the resource allocation as well. Since no signalling transmission to eNB is required to perform the selection, remote UE can trigger the selection when it’s close to the coverage edge, to get a tradeoff between service interruption and unnecessary relay UE selection.
Proposal 2：Remote UE performs the relay UE selection while in coverage.
According to the Observation, no matter who performs the relay UE selection, it’s important to introduce an efficient rule to predict the UE is going out of coverage. Based on the existing procedures, we think there are following options to adopt:
Option 1) s-Measure triggers a new timer. Any cell measurement exceeds threshold stop the timer. The timer expiry triggers the relay UE selection procedure. This method can avoid the service interruption. However, the probability of unnecessary relay link establishment may be very high.
Option 2) T310 running. This method can minimize the service interruption, still result in high probability of unnecessary relay link establishment
Option 3) RLF. This method can get a balanced performance between T310 running and S-criteria, while still service may be interrupted up to 1 second, which is unacceptable to public safety service. Service interruption should be further minimized.
Option 4) New method to predict the UE is leaving the coverage. RSRP could reflect distance of UE from eNB, while T310 running indicates the service is interrupted. A new timer similar to the T312 timer can be introduced to combine these two metrics to get a balanced performance. The new timer is triggered, if all the RSRP measurements of cells used for coverage are below a threshold during T310 running. The macro cells used for coverage can be configured by eNB. This method can minimize the service interruption as much as possible. Although the unnecessary relay link establishment may happen a little more than 3), the probability could be minimized if the threshold is configured appropriately.
Since service continuity is more important for the public safety, the service interruption minimization should be prioritized. We suggest adopting option 1)
Proposal 3: adopt option 1), i.e. a timer triggered by s-Measure, to predict the UE is going out of coverage.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: IDLE UE doesn’t select the relay UE when it’s in coverage if it can be served by eNB.

Observation: it’s important to introduce an efficient rule to predict the UE is going out of coverage to get balanced performance between service interruption and unnecessary relay UE selection.

Proposal 2：Remote UE performs the relay UE selection while in coverage.
Proposal 3: adopt option 1), i.e. a timer triggered by s-Measurement, to predict the UE is going out of coverage.
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