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Introduction
In this contribution, we consider some remaining issues related to RLF handling in Scenario 1.
Failure handling in Scenario 1 
During the RAN2#122 meeting, the following agreement was reached:
For Scenario-1/2, when reporting direct-path failure via indirect-path, use MCGFailureInformation message. FFS on whether additional IE needs to be introduced.

For multipath relay whereby the cell supporting the direct path is different from the cell supporting the indirect path, when the direct path experiences RLF and only the indirect path remains connected, it is likely that when the remote UE is only PC5 connected to the relay UE that it is already OOC from the PCell on the direct path and no suitable cell can be found; hence, recovery from RLF in the direct path is not very likely; and direct path change (Case E) is not applicable. Since PCell is expected to be used by the remote UE for RLM, and RLF has already been declared by the remote UE, to prevent the remote UE to perform RRC Reestablishment when the indirect path is still good, PCell should be reconfigured on the cell on the indirect path. Since the remote UE only has the indirectly connected path to the gNB, this is essentially the same condition before the direct path was added to form multipaths for the remote UE.  Under this condition, the PCell on the direct path should be switched back to the cell on the indirect path, and the remote UE will be configured with only the indirect path.  In order to facilitate the timely reconfiguration of the PCell change to the indirect path, the remote UE could include in the MCGFailureInformation an OOC indication as an additional IE as a new failureType indication which is used to inform the gNB that it is no longer in-coverage of the PCell on the direct path and no suitable cell can be found, if split SRB1 is configured. 

Although the direct path is under RLF, it would also be good for the gNB to know the condition of the indirect path.  Currently the MCGFailureInformation includes measurement results for the SCG, which isn’t available to the remote UE. It would be helpful for the gNB if the remote UE also includes the SL-RSRP measurements in the MCGFailureInformation. 

Proposal 1	In case of RLF on the direct path, the remote UE should inform the gNB of the failure over the indirect path with OOC indication as an additional IE in MCGFailureInformation. 
Proposal 2	The remote UE should have the option to include the SL-RSRP measurements when sending the MCGFailureInformation to the gNB.

Issue# 2-6 of [1]
Similar to Proposal 2, for the indirect path failure report, it should also be discussed what contents the remote UE should include in the message.  In our view the SL-RSRP measurements of current and candidate relay UEs should also be included in the report. This allows the gNB to configure the remote UE with an alternate target relay UE with the most up-to-date information. 

Proposal 3	The remote UE should have the option to include the SL-RSRP measurements of available relay UEs when sending the indirect path failure report to the gNB.

Issue# 2-4 of [1]
During the previous meeting, the following agreement has been reached:
PC5-RRC trigger is used only when RRCReconfigurationComplete is not sent via indirect path (NOT to be used when the duplicated RRCReconfigurationComplete is sent via indirect path).

Based on the open issues list [1], it is still undecided “how/whether to identify Rel-18 relay UE supporting PC5-RRC trigger from Rel-17 relay UE not supporting PC5-RRC trigger by gNB when configuring an idle/inactive relay UE to remote UE”.  As described by the rapporteur, there are at least two options:

Option 1. No solution is needed, which means gNB has no way to differentiate the two kinds of relay UE and needs to configure SRB1 with duplication in all cases.
Option 2. Rel-18 UE can indicate the support of PC5-RRC trigger to remote UE and let remote UE report it to gNB.
Option 2 will be the cleaner solution since it will be clear to the gNB whether SRB1 with duplication needs to be configured.  However, if Option 2 is not acceptable and the choice is to go with Option 1, we wonder if we can put a requirement on the gNB to always configure SRB1 with duplication on both paths.  Therefore, we should also consider the failure case if SRB1 is not configured on the indirect path and PC5-RRC message is used to trigger the relay UE to transition to RRC CONN.  We assume the remote UE would start T420-like timer upon receiving the RRC Reconfiguration for the indirect path addition/change and in case the PC5-RRC message sent to the Rel-17 relay UE is unsuccessful, the T420-like timer would expire which would trigger the remote UE to send the failure report to the gNB over the direct path since it’s already agreed “The remote UE reports the failure of indirect path addition/change to gNB at the expiry of new T420-like timer”.  However, we wonder from the latency perspective, whether it will be better not having to wait for timer expiry before the failure report is sent.  For example, if the PC5-RRC message, which is sent to the target relay UE requires an ACK from the target relay UE, the remote UE may send the failure report if the ACK isn’t received from a Rel-17 relay UE. 

Proposal 4	If the handling of Rel-17 relay UE for path addition/change relies on gNB implementation to configure SRB1 with duplication on the indirect path, RAN2 should further discuss the impact of failures in case PC5-RRC message is sent to an IDLE/INACTIVE Rel-17 relay UE.

During the RAN2#121-bis meeting, the following agreement was reached:
In case of Uu-RLF, at least for split SRB1, if SRB1 is available on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing message e.g. MCGFailureInformation or a new message.

In our view, if non-split SRB1 is configured on the direct path, we should also consider other alternatives before reaching the conclusion that RRC Re-establishment is initiated.  RRC Re-establishment should only be used when there’s no connection available to the gNB. Furthermore, even if the gNB intends to configure the remote UE with split SRB1 (with or without duplication), it may not be supported by the remote UE.  Therefore, RAN2 should also consider the option for the remote UE to send a PC5-RRC message to its relay UE, whereby the contents of MCGFailureInformation is encapsulated within the PC5-RRC message.  Upon reception of this PC5-RRC message, the relay UE may send an RRC message over its own SRB1, with the encapsulated contents from the remote UE. Since a relay UE may support multiple remote UEs, the encapsulated contents should be properly addressed by the remote UE’s ID, e.g., C-RNTI as well as its serving cell on the failed direct path.

Proposal 5	The remote UE should have the option to send the direct path failure report encapsulated in a PC5-RRC message and delivered via the relay UE’s SRB1, even when split SRB1 is not configured for the remote UE or if the remote UE does not support split SRB1.

Issue#5 of [1]
During the RAN2#122 meeting, it was also discussed how the indirect path should be suspended or released in case the relay UE handovers to another cell.  It is currently 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”.  Although both options can work in the sense that the remote UE will stop using the indirect path, the UE behavior should be further clarified.  In case the remote UE receives a notification message from the relay UE due to its handover operation, the remote UE suspends its transmission on the indirect path; however, it will still be necessary for the PCell to reconfigure the remote UE with the direct path-only configuration or perhaps change the indirect path with a target relay UE (based on the latest measurement report).  Therefore, it would be simpler for the network to release configuration of relay UE at remote UE before relay UE handover. 

Proposal 6	In case the serving relay UE experiences handover, the network should release configuration of relay UE at remote UE before relay UE handover.

Conclusion
In this contribution, we addressed some of the remaining issues related to failure handling in Scenario 1.  RAN2 is kindly asked to take into account the proposals below: 

Proposal 1	In case of RLF on the direct path, the remote UE should inform the gNB of the failure over the indirect path with OOC indication as an additional IE in MCGFailureInformation. 
Proposal 2	The remote UE should have the option to include the SL-RSRP measurements when sending the MCGFailureInformation to the gNB.
Proposal 3	The remote UE should have the option to include the SL-RSRP measurements of available relay UEs when sending the indirect path failure report to the gNB.
Proposal 4	If the handling of Rel-17 relay UE for path addition/change relies on gNB implementation to configure SRB1 with duplication on the indirect path, RAN2 should further discuss the impact of failures in case PC5-RRC message is sent to an IDLE/INACTIVE Rel-17 relay UE.
Proposal 5	The remote UE should have the option to send the direct path failure report via the relay UE’s SRB1, even when split SRB1 is not configured for the remote UE or if the remote UE does not support split SRB1. 
Proposal 6	In case the serving relay UE experiences handover, the network should release 
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