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1 Introduction
In the last RAN2 meeting, the initial discussion on multi-path relaying objective was started with fruitful agreements reached, including the benefits and scenarios for multi-path. To make further progress, a post meeting discussion was organized to discuss issues with path management in the multi-path relaying objective. During the email discussion, the following issues were proposed to be further discussed based on company contributions for both Scenario 1 and 2.
	Copied from the draft Rapp summary of [Post119-e][408]
Proposal 2-1C: RAN2 is suggested to further discuss the following RRC aspects for Scenario 1:
· Whether the remote UE can acquire system information from any of both paths.
· Whether the remote UE performs RLM on both paths.
Proposal 2-2C: RAN2 is suggested to further discuss the following RRC aspects for Scenario 2:
· Whether the remote UE can acquire system information from any of both paths.
· Whether the remote UE performs RLM on both paths.


In this contribution, we would like to share our opinions on RLF related issues for multi-path relaying.
2 Discussion
RLF detection in multi-path relaying
As agreed in the last meeting, for multi-path relaying scenarios, the remote UE is connected to the same gNB using one direct path and one indirect path. During the email discussion, the majority view is to introduce the concept of a primary path in both Scenario 1 and 2. However, whether the remote UE shall perform RLM or RLF detection only on the primary path or on both paths may need further discussion.
For the remote UE in Scenario 1, the detection of RLF on the direct path can just follow the legacy procedure on Uu link without extra spec change foreseen. While the RLF detection on the indirect path may include two parts, one part is the RLF detection on the PC5 link between the remote UE and the relay UE and the other part is the RLF detection on the Uu link between the relay UE and the gNB. For the RLF detection between remote UE and relay UE, the remote UE can follow the legacy sidelink RLF detection procedure, and for the RLF detection between the relay UE and the gNB, the remote UE can rely on the Notification Message procedure introduced in Rel-17 U2N relay. When the relay UE detects RLF, it may send the Notification message to the connected remote UE. Upon receiving the indication, the remote UE can know the radio link status between the relay UE and the gNB. In this way, the remote UE can declare RLF on the indirect path (or indirect path failure) upon the detection of sidelink RLF or/and the indication of Uu RLF from the relay UE. 
For the remote UE in Scenario 2, the RLF detection on the direct path and between the aggregation UE and the gNB on the indirect path are the same with Scenario 1. However, the RLF detection between the remote UE and the aggregation UE on the indirect path is out of 3GPP specification and can be up to implementation. Whether and how the aggregation UE can send similar RLF indication to the remote UE is also out of 3GPP specification and can be up to implementation.
Observation: The RLF detection on the direct path in both Scenario 1 and 2 is already supported by the current specification and no more enhancement is needed.
Proposal 1: For RLF detection on the indirect path in Scenario 1, the remote UE and/or the relay UE can follow the current sidelink RLF and/or Uu RLF detection criteria respectively, and the relay UE can indicate the Uu RLF to the remote UE reusing the Notification message procedure. 
Proposal 2: For Scenario 1, the remote UE can declare RLF on the indirect path (or indirect path failure) upon the detection of sidelink RLF or/and the indication of Uu RLF from the relay UE.
Proposal 3: For Scenario 2, the RLF detection on the indirect path is up to the remote UE’s implementation. 
RLF handling in multi-path relaying 
For multi-path relaying in both Scenario 1 and 2, when the RLF is detected on one path, it is very likely that the other path is still available. Considering the main motivation of introducing multi-path is to further improve the throughput and the reliability, it is better for the remote UE to inform the gNB about the path failure as soon as possible so that the NW can help the remote UE recovery the path. Similar to DC scenario, the path failure information or/and fast path recovery procedure could be introduced in multi-path scenarios. Upon detection of RLF or path failure on one path, the remote UE can report the path failure information and may also report available measurement results on the other path if available. Based on the failure information, the NW can decide whether to release or recover the failed path.
Moreover, the majority view during the email discussion is that the remote UE may trigger RRC re-establishment based on the RLF on the primary path only. Considering the latency and service interruption caused by RRC re-establishment procedure, it is reasonable to avoid unnecessary RRC re-establishment if the other path is still available even when the primary path is failed. Similar to the fast MCG failure recovery mechanism, introducing the path failure information or/and fast path recovery procedure in multi-path scenarios could also help reduce service interruption and improve user experience. 
Proposal 4: Upon detection of RLF or path failure on one path, the remote UE in both Scenario 1 and 2 can report the path failure information on the other path if available. 
3 Conclusion
In this contribution, we discuss the RLF related issues for multi-path in both Scenario 1 and 2. We kindly ask RAN2 to consider the corresponding observations and proposals listed as below.
Observation: The RLF detection on the direct path in both Scenario 1 and 2 is already supported by the current specification and no more enhancement is needed.
Proposal 1: For RLF detection on the indirect path in Scenario 1, the remote UE and/or the relay UE can follow the current sidelink RLF and/or Uu RLF detection criteria respectively, and the relay UE can indicate the Uu RLF to the remote UE reusing the Notification message procedure. 
Proposal 2: For Scenario 1, the remote UE can declare RLF on the indirect path (or indirect path failure) upon the detection of sidelink RLF or/and the indication of Uu RLF from the relay UE.
Proposal 3: For Scenario 2, the RLF detection on the indirect path is up to the remote UE’s implementation. 
Proposal 4: Upon detection of RLF or path failure on one path, the remote UE in both Scenario 1 and 2 can report the path failure information on the other path if available. 
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