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1.	Introduction
The work item on NR sidelink relay enhancements was approved for Rel-18 and the recent WID [1] is shown in RP-221262 including the following objectives:
	1. Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].
A. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
i. Relay discovery and (re)selection [RAN2, RAN4]
ii. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]
B. Layer-2 relay specific part
i. UE-to-UE relay adaptation layer design [RAN2]
ii. Control plane procedures [RAN2]
iii. QoS handling if needed, subject to SA2 progress [RAN2]
Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
Note 1B: A remote UE is connected to only a single relay UE at a given time for a given destination UE.



In this contribution, we will share our view about relay selection/reselection criteria and measurement quantities for the UE-to-UE relay operation.
2.	Discussion
In the previous RAN2 119bis e-meeting for the UE-to-UE relay, RAN2 made some agreement on relay selection/reselection and measurement quantities. But we think further discussion related to this issue needs to be required.
2.1 Measurement quantities 
According to the Rel-17 SL relay agreements, U2N Remote UE uses SL-RSRP measurements towards the serving U2N Relay UE for evaluating the relay reselection trigger when there is data transmission from U2N Relay UE to U2N Remote UE. But, if there is no data transmission from U2N Relay UE to U2N Remote UE, it is left to U2N Remote UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection triggering. And also, U2N Remote UE uses one single threshold for triggering relay reselection regardless of SD-RSRP or SL-RSRP. We think RAN2 can inherit this principle in the Rel-18 UE-to-UE relay operation. 
Meanwhile, we can think about whether to use the measurement result of both SL-RSRP and SD-RSRP together. If there is no differentiation between SD-RSRP and SL-RSRP in the aspects of using the measurement results, there is no reason not to use them together. So, even though SL-RSRP is available, the measurement granularity can be improved if the remote UE uses SD-RSRP together with SL-RSRP. 
Observation 1: SL-RSRP and SD-RSRP can be used as a measurement granularity for U2U relay (re-)selection.
Observation 2: In Rel-17 SL Relay, there was no differentiation between SL-RSRP and SD-RSRP in the aspects of using the measurement result.
Proposal 1: If there is no data transmission from U2U Relay UE to U2U Remote UE, it is left to U2U Remote UE implementation whether to use SL-RSRP or SD-RSRP for triggering relay reselection.
Proposal 2: Even if there is data transmission from U2U Relay UE to U2U Remote UE, it can be allowed to use SD-RSRP together with SL-RSRP. It will increase measurement granularity. 
In the SA2 spec (TR 23.700-33) including the UE-to-UE relay procedure, there was introduced several U2U discovery models. One of them is that U2U relay discovery and selection is integrated into the unicast link establishment procedure. According to this model, U2U Remote UE and U2U Relay UE use DCR (Direct Communication Request) messages for relay selection instead of the discovery message. We think there is a little ambiguity in whether to distinguish the signal strength of the DCR message as SL-RSRP or SD-RSRP. The DCR message is not a discovery message even though it can be used similarly to the discovery message. So, it does not seem proper that the signal strength of the DCR message regards as SD-RSRP. It needs to be clarified whether the signal strength of the DCR message can be regarded as SL-RSRP because the DCR message uses before the SL connection. When the DCR message is used for selecting a U2U relay instead of the discovery message, RAN2 needs to check whether to apply the same threshold as SL-RSRP and SD-RSRP for it.
Observation 3: In TR 23.700-33(SA2 spec), there is a model that UE-to-UE relay discovery and selection is integrated into the unicast link establishment procedure. In this model, remote UE and relay UE use DCR (Direct Communication Request) message for U2U relay selection instead of using discovery message.
Observation 4: There is an ambiguity about whether the signal strength of DCR message can be regarded as SL-RSRP or SD-RSRP. Because the DCR message is not a discovery message and is used before the SL connection.
Proposal 3: When using a DCR (Direct Communication Request) message instead of using a discovery message for relay (re-)selection (SA2 spec, TR 23.700-33), it needs to be checked whether the same threshold for SD-RSRP or SL-RSRP can be applied for the DCR message.

2.2 Relay selection/reselection triggering criteria 
2.2.1 Relay selection criteria 
In the latest RAN2 meeting (RAN2 119bis e-meeting), RAN2 was discussed that at least one of the U2U relay selection criteria is signal strength between UE1 (or source remote UE) and UE2 (or target remote UE). But U2U relay selection should not be triggered in AS layer only just the reason why the signal strength between the UE1 and the UE2 is below a threshold. Because some services may not allow the UE-to-UE relay operation. So, relay selection should be triggered only from the upper layer. If relay selection is triggered in AS layer, the upper layer should indicate to the AS layer that the service is capable to apply UE-to-UE relay operation. Otherwise if AS layer informs the SD-RSRP or SL-RSRP between UE1 and UE2 to the upper layer, the upper layer can trigger relay selection. Since the upper layer knows the QoS requirement of the service to be transmitted, it can determine better than AS layer whether the corresponding service can be transmitted via the U2U Relay. When RLF happens between UE1 and UE2, a similar procedure can be performed. When RLF happens between UE1 and UE2, the AS layer of UE1 or UE2 informs it to the upper layer and the upper layer determines whether the service can be transmitted via an indirect link. If the upper layer decides the service can be transmitted via an indirect link, the upper layer will trigger relay reselection. 
Observation 4: Relay selection should be triggered only for the services that can be transmitted via U2U Relay.
Observation 5: Only the upper layer knows whether the service can be applicable to the UE-to-UE relay operation.
Observation 6: If the AS layer provides SD-RSRP or SL-RSRP between UE1 and UE2 to the upper layer, the upper layer can determine whether the service is applicable to the UE-to-UE relay operation depending on the QoS requirement.
Proposal 4: When the SD-RSRP or SL-RSRP between UE1 and UE2 is below a threshold, AS layer informs it to the upper layer and the upper layer can trigger relay selection based on whether the service is applicable to the U2U services.
Proposal 5: When RLF happens between UE1 and UE2, AS layer informs it to the upper layer and the upper layer can trigger relay selection based on whether the service is applicable to the U2U services.
There can be an SL threshold_1 for relay selection between UE1 and UE2. And there can be another SL threshold_2 for relay reselection between remote UE1 and relay UE or between relay UE and remote UE2. The two thresholds (i.e. threshold_1, threshold_2) can be different threshold parameters. Because the required signal strength for 1-hop in an indirect link may be set stronger than the required signal strength for an end-to-end direct link. To meet the service QoS quality of transmitting messages for the direct link, indirect link quality may need to be better than the direct link.  
Proposal 6: The direct SL threshold for triggering U2U Relay selection can be different from the indirect SL threshold for U2U Relay reselection.
We can further think about several relay selection criteria for triggering U2U Relay selection. For example, consecutive NACK or CSI report quality can be the relay selection criteria. If consecutive NACK happens in the SL between UE1 and UE2, UE1 or UE2 may determine UE-to-UE relay operation considering the required service quality.
Proposal 7: RAN2 can discuss whether the number of consecutive NACK or CSI report quality in the direct link between UE1 and UE2 can be criteria for relay selection triggering.

2.2.2 Relay reselection criteria
For triggering relay reselection, Remote UE1 needs to know the signal strength between U2U relay UE and Remote UE2. To know the signal strength, Remote UE1 needs to configure SL measurement to the U2U Relay UE or Remote UE2 via an indirect link. When some events are triggered, the U2U Relay UE or the Remote UE2 will report the SL measurement result between the U2U Relay UE and the Remote UE2. The Remote UE1 which receives the measurement reports from the U2U Relay UE and/or Remote UE2 informs it to the upper layer. The upper layer can trigger relay reselection considering the service requirement of the transmitting data. 
Proposal 8: Remote UE1 configures SL measurement configuration to the U2U Relay and/or the Remote UE2. Based on the measurement report from U2U Relay and/or the Remote UE2, the Remote UE1 can determine relay reselection.
When the T400 timer for the SL connection between Remote UE1 and U2U Relay UE is expired in Remote UE1, the Remote UE1 regards it as link failure. In this case, Remote UE1 triggers relay reselection. Or when the T400 timer for the SL connection between U2U Relay UE and Remote UE2 is expired in U2U Relay UE, the U2U Relay UE informs it to the Remote UE1. The Remote UE1 which receives this information from the U2U Relay UE can trigger relay reselection. Meanwhile, Remote UE1 starts the T400 timer for the indirect connection between Remote UE1 and Remote UE2. In this case, Remote UE1 may need a T400-like timer which is configured longer time than a normal T400 timer. Because it will take a longer time for the messages to transmit from Remote UE1 to Remote UE2 via U2U relay UE. Anyway, if the T400-like timer is expired in the Remote UE1, relay reselection can be triggered.
Observation 7: There are three SL connections for UE-to-UE relay operation. The first SL connection is between the Remote UE1 and the U2U relay UE. The second SL connection is between the U2U relay UE and Remote UE2. And the third SL connection is an indirect connection between the Remote UE1 and Remote UE2.
Observation 8: The T400-like timer for indirect SL connection between Remote UE1 and Remote UE2 should be configured longer time than the normal T400 timer. Because the indirect SL connection may take a longer time than the direct SL connection. 
Proposal 9: When the T400 timer between Remote UE1 and U2U Relay UE is expired in Remote UE1, the Remote UE1 can trigger relay reselection.
Proposal 10: When the T400 timer between U2U Relay UE and Remote UE2 is expired in the U2U Relay, the U2U Relay UE indicates it to the Remote UE1. This indication can trigger relay reselection in Remote UE1.
Proposal 11: When the T400-like timer between the Remote UE1 and Remote UE2 is expired in Remote UE1, the Remote UE1 can triggers relay reselection.
During SL connection, the Remote UE1 may receive RRCReconfigurationFailureSidelink from the U2U Relay UE. In this case, the Remote UE1 may try to make the connection again or trigger relay reselection. This can be left to be the Remote UE1 implementation. But when the U2U Relay UE receives RRCReconfigurationFialureSidelink from the Remote UE2, the U2U Relay UE needs to inform to the Remote UE1. Because the Remote UE1 needs to know whether the SL connection between U2U relay UE and Remote UE2 performs well. If the Remote UE1 knows the U2U Relay UE received RRCReconfigurationFialureSidelink from the Remote UE2, the Remote UE1 may try to trigger relay reselection. 
Proposal 12: When Remote UE receives RRCReconfigurationFailureSidelink from the U2U Relay UE, it can be left to the Remote UE implementation whether to try the SL connection again or trigger relay reselection.
Proposal 13: When U2U Relay UE receives RRCReconfiguraionFailureSidelink from the Remote UE(e.g., UE2), the U2U Relay UE needs to indicate it to the other Remote UE(e.g., UE1). The Remote UE(e.g., UE1) receiving the information from U2U Relay UE can trigger relay reselection.
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3.	Conclusion
Proposal 1: If there is no data transmission from U2U Relay UE to U2U Remote UE, it is left to U2U Remote UE implementation whether to use SL-RSRP or SD-RSRP for triggering relay reselection.
Proposal 2: Even if there is data transmission from U2U Relay UE to U2U Remote UE, it can be allowed to use SD-RSRP together with SL-RSRP. It will increase measurement granularity. 
Proposal 3: When using a DCR (Direct Communication Request) message instead of using a discovery message for relay (re-)selection (SA2 spec, TR 23.700-33), it needs to be checked whether the same threshold for SD-RSRP or SL-RSRP can be applied for the DCR message.
Proposal 4: When the SD-RSRP or SL-RSRP between UE1 and UE2 is below a threshold, AS layer informs it to the upper layer and the upper layer can trigger relay selection based on whether the service is applicable to the U2U services.
Proposal 5: When RLF happens between UE1 and UE2, AS layer informs it to the upper layer and the upper layer can trigger relay selection based on whether the service is applicable to the U2U services.
Proposal 6: The direct SL threshold for triggering U2U Relay selection can be different from the indirect SL threshold for U2U Relay reselection.
Proposal 7: RAN2 can discuss whether the number of consecutive NACK or CSI report quality in the direct link between UE1 and UE2 can be criteria for relay selection triggering.
Proposal 8: Remote UE1 configures SL measurement configuration to the U2U Relay and/or the Remote UE2. Based on the measurement report from U2U Relay and/or the Remote UE2, the Remote UE1 can determine relay reselection.
Proposal 9: When the T400 timer between Remote UE1 and U2U Relay UE is expired in Remote UE1, the Remote UE1 can trigger relay reselection.
Proposal 10: When the T400 timer between U2U Relay UE and Remote UE2 is expired in the U2U Relay, the U2U Relay UE indicates it to the Remote UE1. This indication can trigger relay reselection in Remote UE1.
Proposal 11: When the T400-like timer between the Remote UE1 and Remote UE2 is expired in Remote UE1, the Remote UE1 can triggers relay reselection.
Proposal 12: When Remote UE receives RRCReconfigurationFailureSidelink from the U2U Relay UE, it can be left to the Remote UE implementation whether to try the SL connection again or trigger relay reselection.
Proposal 13: When U2U Relay UE receives RRCReconfiguraionFailureSidelink from the Remote UE(e.g., UE2), the U2U Relay UE needs to indicate it to the other Remote UE(e.g., UE1). The Remote UE(e.g., UE1) receiving the information from U2U Relay UE can trigger relay reselection.
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