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1. Introduction

In this paper, some issues on i2i path switching about candidate relay UE measurements and path switching procedures are discussed and the corresponding proposals are raised.
2. Discussion 
2.1  Issues on Candidate  Relay UE measurements
For i2i path switching, RAN2 has agreed to introduce event Z1 to trigger measurement reporting[1] and in the endorsed running 38.331 CR R2-2309226[2] event Z1 has been added. Event Z1 means serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2. Then the remote UE needs to measure candidate L2 U2N Relay UEs and report the related measurement results.
In Rel-17, when the UE performs measurements of candidate L2 U2N relay UEs is defined in section 5.3.3.1 [3] as below:
The legacy s-measure is used to control performing measurement of neighbour cells. In Rel-17, it is extended to candidate L2 U2N relay UE measurements. The remote UE performs measurements of candidate L2 U2N relay UEs only when s-MeasureConfig is not configured or NR SpCell RSRP is lower than the threshold of s-MeasureConfig. The measurement results of candidate L2 U2N relay UEs are only useful for d2i path switching. If NR SpCell RSRP is higher than the threshold of s-MeasureConfig, it means the direct connection is good enough and it is reasonable not to perform measurements of candidate L2 U2N relay UEs.
Observation1: In Rel-17, the L2 U2N remote UE performs measurements of candidate L2 U2N relay UEs only when s-MeasureConfig is not configured or NR SpCell RSRP is lower than the threshold of s-MeasureConfig.
However for Rel-18 i2i path switching, the remote UE has no direct connection with the gNB before path switching, it is unclear whether the legacy s-measureConfig is applicable to control performing measurement of candidate L2 U2N relay UE measurements. 
Proposal 1: RAN2 to discuss whether s-measureConfig is applicable for performing measurement of candidate L2 U2N relay UEs for i2i path switching.
In section 5.4.4.1, when to trigger measurement reporting has been defined as below:
3>
else (i.e. the reportAmount is equal to 1):

4>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the NR SpCell and for the strongest cell among the applicable cells, or for the NR SpCell and for the strongest L2 U2N Relay UEs among the applicable L2 U2N Relay UEs; or initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the serving L2 U2N Relay UE and for the strongest cell among the applicable cells (if the UE is a L2 U2N Remote UE);

The first highlighted sentence is for d2i path switching and the second highlighted sentence is for i2d path switching. For i2i path switching, some similar description needs to be added.
Proposal 2: RAN2 to discuss whether to add description for i2i path switching when the reportAmount is equal to 1.
2.2  Issues on path switching
There are remaining issues on inter-gNB indirect path switching, and that is the long wait time for switching, depending on the number of messages sent and received before a successful switch is made and a connection is established.

In particular, since path switching to Relay UEs in RRC_IDLE and RRC_INACTIVE states has also been agreed  as below, this problem occurs not infrequently.
	Agreements:

For inter-gNB d2i path switching and intra-/inter-gNB i2i path switching in Rel-18, the network can select a target U2N relay UE in any RRC state, i.e., RRC_CONNECTED/IDLE/INACTIVE..


This problem is mainly due to the high number of exchanges between multiple Target-gNBs and multiple Candidate Relay UEs, which causes RRC reconfiguration and connection re-establishment procedure at each path switching.

Another problem that seems to be caused by the longer path switching wait time is the increased frequency of switching failures. It should be considered that in a U2N indirect path connection situation, the Relay UE may be moving at any time. In such a case, the link quality (PC5 SL-RSRP) is unstable because it fluctuates from time to time, and a link failure may occur during the path switching during execution, causing the procedure to fail.

Observation2: The inter-gNB indirect path switching to the IDLE/INACTIVE Relay UE may take a long time for the switching to be completed.
Observation3: The risk of path switching failure increases with prolonged waiting time during path switching.

It is possible that a CHO-like path switching by keeping the target-gNB information could solve the switching time and switching failure issues, and other companies have made similar proposals in this regard at the 123bis meeting. Our view is similar.

However, there are more issues to consider, such as which UE/cell settings should be retained, which UEs should be switched to, and whether the trigger condition should only be Event Z1.

As the remaining opportunities to discuss Rel-18 functionality are limited, RAN2 should prioritize solving the issues for inter-gNB path switching and deprioritize for discussions on enhancements. 
Proposal 3: RAN2 prioritizes discussion on realization of inter-gNB i2i path switching and deprioritize CHO-like path switching
3. Conclusion

This paper discusses some issues on i2i path switching about candidate relay UE measurements and path switching procedures, based on the discussion following proposals are provided:
Observation1: In Rel-17, the L2 U2N remote UE performs measurements of candidate L2 U2N relay UEs only when s-MeasureConfig is not configured or NR SpCell RSRP is lower than the threshold of s-MeasureConfig.
Proposal 1: RAN2 to discuss whether s-measureConfig is applicable for performing measurement of candidate L2 U2N relay UEs for i2i path switching.
Proposal 2: RAN2 to discuss whether to add description for i2i path switching when the reportAmount is equal to 1.
Observation2: The inter-gNB indirect path switching to the IDLE/INACTIVE Relay UE may take a long time for the switching to be completed.
Observation3: The risk of path switching failure increases with prolonged waiting time during path switching.
Proposal 3: RAN2 prioritizes discussion on realization of inter-gNB i2i path switching and deprioritize CHO-like path switching
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for each measId included in the measIdList within VarMeasConfig:


<Omitted>


4>	if s-MeasureConfig is not configured, or


4>	if s-MeasureConfig is set to ssb-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer 3 filtering, is lower than ssb-RSRP, or


4>	if s-MeasureConfig is set to csi-RSRP and the NR SpCell RSRP based on CSI-RS, after layer 3 filtering, is lower than csi-RSRP:


<Omitted>


5>	if the measObject is associated to L2 U2N Relay UE:


6>	perform the corresponding measurements associated to candidate Relay UEs on the frequencies indicated in the concerned measObject, as described in 5.5.3.4;








