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1 Introduction
This contribution is to discuss additional measurement events for path switch procedure and target node decision in service continuity enhancements for L2 U2N relay.

2 Discussion
2.1 Measurement events
In Rel-17, service continuity for L2 U2N Relay is specified to support intra-gNB indirect-to-direct path switch and intra-gNB direct-to-indirect path switch. To support intra-gNB path switch, measurement events as below are specified in TS 38.331 [1]. 

	Event X1: Serving L2 U2N Relay UE becomes worse than absolute threshold1 AND NR Cell becomes better than another absolute threshold2

Event X2: Serving L2 U2N Relay UE becomes worse than absolute threshold

Event Y1: PCell becomes worse than absolute threshold1 AND candidate L2 U2N Relay UE becomes better than another absolute threshold2

Event Y2: Candidate L2 U2N Relay UE becomes better than absolute threshold


For better support of the use cases requiring sidelink relay, service continuity in UE-to-Network relay is also necessary in order to cover following four path switch scenarios [2].
	Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:

A.
Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)

B.
Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)

C.
Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)

D.
Inter-gNB indirect-to-indirect path switching (i.e., “remote UE<-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB Y”)

Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.


According to the company contributions submitted in RAN2#119e to support the scenarios C and D (i.e., indirect-to-indirect path switching), there were two possible new measurement events considering both the PC5 link quality of the serving Relay UE and PC5 link quality of candidate Relay UE.

- New event 1: serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2

- New event 2: serving L2 U2N Relay UE becomes offset better than candidate L2 U2N Relay UE

Then RAN2 have agreed to introduce new event considering both the PC5 link quality with the serving Relay UE and that with candidate Relay UE.
	RAN2#119-e agreement[3]:

Introduce a new measurement event that considers both the PC5 link quality with the serving Relay UE and that with candidate Relay UE for the indirect-to-indirect path switch purpose. FFS if there would be more than one event type.


Regarding SL measurement quantity for measurement report triggering event, SL-RSRP and SD-RSRP are specified in Rel-17. This SL measurement quantity is used as that SL-RSRP of the serving L2 U2N Relay UE is the SL measurement quantity as baseline and if the SL-RSRP is not available, it’s up to UE implementation to use SD-RSRP. 
Observation 1. The SL-RSRP or SD-RSRP of the serving L2 U2N Relay UE is used as the SL measurement quantity and it is compared with absolute threshold for measurement events in Rel-17.
For the candidate L2 U2N Relay UE, the SD-RSRP is the SL measurement quantity and it is used as the SL measurement quantity for the case of path switch from direct to indirect path.
Observation 2. The SD-RSRP of the candidate L2 U2N Relay UE is used as the SL measurement quantity and it is compared with absolute threshold for measurement events in Rel-17.
So it is understood this SL measurement quantity usage in Rel-17 can be a principle for additional path switch scenarios to indirect path i.e., the scenarios C and D in Rel-18. Following above observation, it is natural to support the new event 1.

Proposal 1. RAN2 to introduce new event for indirect-to-indirect path switch: serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2.
New event 2 introduces new evaluation method to compare PC5 link quality of serving L2 U2N Relay UE with PC5 link quality of candidate L2 U2N Relay UE directly.

If SL measurement quantities of serving L2 U2N Relay UE and candidate L2 U2N Relay UE follow legacy principle as above observations, there is a case to discuss that L2 U2N Remote UE compare different SL measurement quantities. e.g., comparing SL-RSRP of serving L2 U2N Relay UE with SD-RSRP of candidate L2 U2N Relay UE. Since direct comparison between different SL measurement quantities has not studied before, we think that RAN2 should discuss its feasibility first. 

Proposal 2. RAN2 to discuss potential impact of comparing SL-RSRP of serving Relay UE and SD-RSRP of candidate Relay UE.
2.2 Node decision related issues in inter-gNB path switch cases
From the service continuity enhancement discussion in RAN3 #117e-meeting, the following two issues are open for further discussion in RAN3: 

· Which node to decide the path type

· Which node to select the target Relay UE

	Open issues:

FFS on which node should decide the new path type, i.e., either indirect or direct

Continues analyzing the following options for selection of target Relay UE:

Option 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB

Option 2: source gNB sends a list of candidate target Relay UE information to the target gNB for selection

Option 3: source gNB provides also the measurement information of Remote UE to the target gNB for selection of target Relay UE


From the company contributions submitted for RAN2#119e meeting, we observed that there were proposals RAN2 to discuss and decide which node (serving gNB or target gNB) to select the target Relay UE for inter-gNB path switch scenarios. However we think that this issue should be discussed and decided in RAN3 as for legacy Uu handover the similar discussion has been carried out in the remit of RAN3. 
Observation 3. RAN3 has discussed node decision related issues for inter-gNB path switch and it is in the remit of RAN3 for such discussion.

After RAN3 concludes the issues on target path decision and target Relay UE selection, RAN2 may discuss which information can be transferred via which inter-node RRC message based on RAN3 input. 
Proposal 3. RAN2 to wait for RAN3 decision on which node to decide target path and target Relay UE in inter-gNB path switch scenarios.
3 Conclusion

Observation 1. The SL-RSRP or SD-RSRP of the serving L2 U2N Relay UE is used as the SL measurement quantity and it is compared with absolute threshold for measurement events in Rel-17.
Observation 2. The SD-RSRP of the candidate L2 U2N Relay UE is used as the SL measurement quantity and it is compared with absolute threshold for measurement events in Rel-17.
Observation 3. RAN3 has discussed node decision related issues for inter-gNB path switch and it is in the remit of RAN3 for such discussion.

Based on the above observations, RAN2 is asked to discuss and capture the following proposal:
Proposal 1. RAN2 to introduce new event for indirect-to-indirect path switch: serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2.

Proposal 2. RAN2 to discuss potential impact of comparing SL-RSRP of serving Relay UE and SD-RSRP of candidate Relay UE.
Proposal 3. RAN2 to wait for RAN3 decision on which node to decide target path and target Relay UE in inter-gNB path switch scenarios.
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