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1 Introduction
In last few RAN2 meetings, multi-path relaying related issues have been widely discussed and much progress has been made. However, there are still some open issues and stage-3 details left for further discussion. 
In this contribution, we would like to share our opinions on the following control plane remaining issues based on the agreements reached in previous RAN2 meetings.
· Details for indirect path failure reporting
· How to handle relayUE-HO in multi-path relaying
· Stop condition of new T420-like timer
2 Discussion
Indirect path failure reporting
Regarding indirect path failure reporting, several agreements were reached in previous RAN2 meetings, but there remain some open issues that may need further discussion. RAN2 has no consensus on which message to be used for failure reporting upon indirect path failure for scenario 1 and 2. The options on the table include to report indirect path failure via the MCGFailureInformation message, the SidelinkUEInformationNR message, UEAssistanceInformation message, or a new message. Technically, we think all these candidate options can work well with limited spec impact. Considering scenario 1 and 2 are both for multi-path relaying, to use the same message for both scenarios could have a more aligned procedure. To make progress, during the post meeting discussion on stage-3 CR drafting, a new message IndiretPathFailureInformation is used to report the indirect path failure. 
Proposal 1: RAN2 confirms to introduce a new message IndiretPathFailureInformation for indirect path failure reporting. 
The contents of the new message may need further discussion.
· Whether/which failure type to be reported
In legacy failure reporting mechanism, such as MCG/SCG failure information procedure, the detailed failure type information is indicated to the gNB, which can help the gNB decide the follow-up failure handling. For indirect path failure reporting, we think similar principle could be applied. Indicating the detailed failure type information to the gNB could also help the gNB to decide how to handling the failure issue in multi-path relaying.
Proposal 2: RAN2 confirms that the detailed failure type information could be included in the new message IndiretPathFailureInformation for indirect path failure reporting. 
Based on the current RAN2 agreements, the failure that may trigger indirect path reporting procedure includes the following cases. In our opinion, at least the following cases could be indicated in the indirect path failure reporting.
· PC5 RLF between the remote UE and the relay UE in scenario 1(i.e. SL-Failure)
· N3C failure between the remote UE and the relay UE in scenario 2
· Uu RLF of the relay UE
· Expiry of new T420-like timer
· Indirect path addition or modification failure
There are also other cases that listed as FFS in the running CR, including relay UE handover, relay UE cell reselection and relay UE Uu RRC failure. 
For relay UE handover case, RAN2 has made the following agreement in RAN2#122 meeting.
Agreements:
For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.
As per the above agreement, we understand that the relay UE handover case has already been ruled out. The FFS is mainly about how to clarify the remote UE behaviour in that case. Thus, the failure type indicated in indirect path failure reporting should not include the relay UE handover.
For relay UE cell reselection case and relay UE Uu RRC failure case, following the legacy procedure for L2 U2N relay, NotificationMessageSidelink message may be sent to the remote UE, upon which the remote UE may initiate the RRC connection re-establishment procedure. Considering the gNB may not be well aware of the occurrence of cell reselection or RRC failure in the relay UE, we think it is better to also allow the remote UE to trigger the indirect path failure reporting so that unnecessary RRC re-establishment could be avoided. However, we understand those cases could only occur during the indirect path addition or modification procedure. For the remote UE already in multi-path operation, the relay UE shall be in RRC_CONNECTION state so that those cases may not be valid for a normal relay UE in RRC_CONNECTION state. Regarding the failure type indication, we think the indirect path addition or modification failure can cover those cases and no need to further indicate the relay UE cell reselection or relay UE Uu RRC failure to the gNB. 
Proposal 3: For indirect path failure reporting, the detailed failure types could be SL-Failure, N3C Failure, relay-UE Uu RLF, new T420-like timer expiry and indirect path addition or modification failure. Other cases could be ruled out. 
· Whether available relay info/measurement results can be included
In legacy failure reporting mechanism, such as MCG/SCG failure information procedure, the available measurement results are indicated to the gNB, which can help the gNB decide the follow-up failure handling. For indirect path failure reporting, we think similar principle could be applied. For scenario 1, we think the candidate relay(s) information and the latest available PC5 measurement results of the candidate relay(s) are useful for the gNB’s further decision. For scenario 2, candidate relay information such as candidate relay’s C-RNTI can be included in the new IndiretPathFailureInformation message in order to recover the indirect path if needed.
Proposal 4: For Scenario 1, the remote UE could include the candidate relay(s) information and the measurement results available according to current measurement configuration of candidate relay(s) in the new IndiretPathFailureInformation message.
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 How to handle relayUE-HO in multi-path relaying
Following the Rel-17 behaviour upon reception of notification message indicating relay UE handover, the remote UE may initiate the RRC connection re-establishment procedure. For MP remote UE, if the direct path is available, it is no need to initiate the RRC re-establishment procedure. Based on the agreement reached in RAN2#122 meeting, the remote UE will not notify network upon reception of notification message indicating relay UE handover. But the UE behaviour remains FFS. Regarding how to handle relayUE-HO in multi-path relaying, the following two options are on the table.
· Option 1: Rely on network to release configuration of relay UE at remote UE before relay UE handover, 
· Option 2: Rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover. And Wait for NW reconfiguration.
Normally, the NW will be well aware of the relay UE’s about to handover, since CHO could not be configured for the relay UE. And the NW can release configuration of relay UE at remote UE before relay UE handover. For other abnormal cases, if the NW fails to release configuration of relay UE at remote UE before relay UE handover, which may be due to the direct path of the remote UE is also not available, the UE may receive notification message indicating relay UE handover. Then the remote UE can initiate the RRC re-establishment procedure as legacy. No need to have further enhancement for the corner case.
Proposal 6: Rely on network to release configuration of relay UE at remote UE before relay UE handover.
Proposal 7: Upon reception of notification message indicating relay UE handover, the MP remote UE can initiate the RRC re-establishment procedure as legacy. No need to have further enhancement for the corner case. 
Stop condition of new T420-like timer
In last RAN2 meeting, RAN2 reached the following agreement on the stop condition of new T420-like timer.
Agreements:
If RRCReconfigurationComplete is transmitted in indirect path, reuse R17 Legacy T420 stop condition (i.e., PC5 RLC ACK of RRCReconfigurationComplete in indirect path) for new T420-like timer. Else, down-select next meeting from the following options for the stop condition:
Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).
Option 2: upon reception of RRCReconfigurationCompleteSidelink.
For the case that RRCReconfigurationComplete is not transmitted in indirect path, the stop condition of new T420-like timer need further discussion. It seems no doubt that both options can work. However, when PC5 connection could be considered as established seems not quite clear from RAN perspective. In our opinion, since PC5-S unicast link establishment procedure is an upper layer procedure, referring the stop condition to the completion of an upper layer procedure in RRC spec is not a good choice. Thus, we slightly prefer to go for option 2.
Proposal 8: For the case that RRCReconfigurationComplete is not transmitted in indirect path, the new T420-like timer is stopped upon reception of RRCReconfigurationCompleteSidelink message from the remote UE.
3 Conclusion
In this contribution, we discuss several remaining issues on multi-path relaying based on the agreements reached in previous RAN2 meetings. We kindly ask RAN2 to consider the corresponding proposals listed as below.
Proposal 1: RAN2 confirms to introduce a new message IndiretPathFailureInformation for indirect path failure reporting.
Proposal 2: RAN2 confirms that the detailed failure type information could be included in the new message IndiretPathFailureInformation for indirect path failure reporting. 
Proposal 3: For indirect path failure reporting, the detailed failure types could be SL-Failure, N3C Failure, relay-UE Uu RLF, new T420-like timer expiry and indirect path addition or modification failure. Other cases could be ruled out. 
Proposal 4: For Scenario 1, the remote UE could include the candidate relay(s) information and the measurement results available according to current measurement configuration of candidate relay(s) in the new IndiretPathFailureInformation message.
Proposal 5: For Scenario 2, the remote UE could include candidate relay’s C-RNTI in the new IndiretPathFailureInformation message.
Proposal 6: Rely on network to release configuration of relay UE at remote UE before relay UE handover.
Proposal 7: Upon reception of notification message indicating relay UE handover, the MP remote UE can initiate the RRC re-establishment procedure as legacy. No need to have further enhancement for the corner case. 
Proposal 8: For the case that RRCReconfigurationComplete is not transmitted in indirect path, the new T420-like timer is stopped upon reception of RRCReconfigurationCompleteSidelink message from the remote UE.
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