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Introduction
In last meeting, some agreements were reached about relay (re-)selection. In this contribution, we continue to discuss the remaining issues related to relay (re-)selection. Furthermore, we also discuss the one-to-one communication resource allocation.
Discussion
When to trigger relay selection and traffic switch
There are three steps for a remote UE to switch traffic from E-UTRAN to relay as following:
Step 1: relay discovery;
Step 2: relay selection;
Step 3: traffic routing.
We would discuss the time point of these steps.
For the step 1, the remote UE could discover the relay early enough before the UE is about to go out of coverage, depending on the configuration. It’s beneficial for the remote UE to discover as many relay UEs as possible. It’s up to UE’s implementation when to start monitor. And a threshold is introduced to trigger the solicitation message transmission.
For the step 2, after the relay selection is done, the remote UE would continuously measure the PC5 quality of the selected relay to trigger relay re-selection. It’s not appropriate to trigger the relay selection immediately after step 1, considering the power consumption. Step 2 should be triggered when the remote UE is about to go out of coverage to save the power. 
Proposal 1: relay discovery and relay selection is triggered separately.
For the step 3, since the step 2 is triggered when the UE is about to leave the coverage, the UE may loss the Uu connection any time. It’s better to switch the traffic to relay as soon as possible to avoid the potential interruption. After the traffic routing, the remote UE could still keep connection with eNB to obtain the communication reception and transmission resource, if the SIB 18 doesn’t include the resources.
Proposal 2: Traffic routing is performed immediately after relay selection.
Based on proposal 1 and 2, it’s important to introduce an efficient rule to trigger the relay selection, 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, relay selection should be triggered as early as possible. To avoid unnecessary relay link establishment, relay selection should be triggered as late as possible.
Observation: it’s important to introduce an efficient event to trigger the in-coverage relay selection to get a balanced performance between service interruption and unnecessary relay UE selection.
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) Introduce a new mechanism. 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 trigger the in-coverage relay selection.
IDLE remote UE’s behavior upon data arrival from upper layer.
	Relay discovery for in-coverage remote UE 
· UEs can transmit relay discovery solicitation messages while in RRC Connected and RRC idle (if network configured) 
· A remote UE may only transmit discovery solicitation messages if the Uu link quality at the UE is below an optional network configured threshold.



According to the agreements as above, the IDLE remote UE could perform the relay discovery. A further question is whether IDLE remote UE is allowed to perform relay selection and one-to-one communication with relay UE upon data arrival from upper layer. If it’s not allowed, the remote UE should establish the connection with eNB. It’s likely the Uu quality is not good and UE would perform relay selection and switch the traffic to relay very soon, which results in much signaling and potential interruption. To avoid the IDLE remote UE in cell centre connects to relay UE, a Uu quality threshold could be configured, which the IDLE remote UE should respect before connected to relay UE. This threshold could reuse the threshold for solicitation message transmission, which we agreed in last meeting.
Proposal 4: remote UE in IDLE may only perform relay selection and one-to-one communication if the Uu link quality at the UE is below an optional network configured threshold.
However, companies may have different views on proposal 4. To reach consensus, we suggest eNB could control whether the IDLE remote UE is allowed to perform the relay selection and one-to-one communication with relay by resource configuration in SIB. If the one-to-one communication tx resource pool is included in SIB, the IDLE UE is allowed to perform the relay selection and one-to-one communication. Otherwise, the UE is not allowed to do so.
Proposal 5: if the one-to-one communication tx resource pool is included in SIB, the IDLE UE is allowed to perform the relay selection and one-to-one communication. Otherwise, the UE is not allowed to do so.
Criteria for relay UE selection/re-selection
SA2 has introduced Radio Layer Information in the discovery message to assist the Remote UE selecting the proper UE-to-Network Relay. This Radio Layer Information could be radio conditions between the eNB and the UE-to-Network Relay. However, the radio conditions between eNB and relay has been considered in the relay initiation procedure, since it’s agreed that relay UE should respect a high and/or low Uu threshold before initiate the relay function. So it’s unnecessary for the remote UE to consider the Radio Layer Information in the relay selection.
Proposal 6: it’s unnecessary for the remote UE to consider the Uu quality of relay UE during the relay (re-)selection.
Communication resource usage
A specific discovery resource pool for relay discovery is introduced in last meeting. A similar issue is whether the one-to-one communication should use a specific resource pool for one-to-one communication or reuse the R12 group communication resource pool to perform one-to-one communication with relay UE. 
Although, the one-to-one communication and R12 group communication are both public safety service, the traffic type is different. It should be allowed for the eNB to support either type of service. Also, It would be difficult to differentiate the resource used by one-to-one communication from group communication in the future if the resource pool is reused, considering the forward compatibility. We suggest introducing a specific resource pool for one-to-one communication. The Rx resource pool should be included in SIB.
Proposal 7: a specific resource pool for one-to-one communication is introduced.
Proposal 8: the reception pool for one-to-one communication is included in SIB
Proposals
According to the analysis in section 2, we propose:
Proposal 1: relay discovery and relay selection is triggered separately.
Proposal 2: Traffic routing is performed immediately after relay selection.
Proposal 3: adopt option 1), i.e. a timer triggered by s-Measure, to trigger the in-coverage relay selection.
Proposal 4, remote UE in IDLE may only perform relay selection and one-to-one communication if the Uu link quality at the UE is below an optional network configured threshold.
Proposal 5, if the one-to-one communication tx resource pool is included in SIB, the IDLE UE is allowed to perform the relay selection and one-to-one communication. Otherwise, the UE is not allowed to do so.
Proposal 6: it’s unnecessary for the remote UE to consider the Uu quality of relay UE during the relay (re-)selection.
Proposal 7, a specific resource pool for one-to-one communication is introduced.
Proposal 8, the reception pool for one-to-one communication is included in SIB
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