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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In multi-path, remote UE can connect to the same gNB via both direct and indirect path. In this contribution, we discuss remaining open issues to support multipath.
Discussion
How to handle relay UE handover
There is FFS on how to handle relay UE handover. Two options are observed,
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 indirect path upon reception of notification message indicating handover
In option 1, relay UE’s handover may be delayed until remote UE’s multipath is released. In some scenarios, relay UE’s channel quality may degrade rapidly, such as high speed or Hetnet. Such delay may result in handover failure or RLF to relay UE. To avoid the HOF or RLF, relay UE may perform handover before multipath is released at remote UE. In such cases, remote UE shall suspend the indirect path upon reception of notification message. NW can still release the multipath afterwards.
Proposal 1: Rely on remote UE to suspend indirect path upon reception of notification message indicating handover. NW can still release the multipath afterwards.
T420 stop
In last meeting, two options are observed to stop T420,
Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).
Option 2: upon reception of RRCReconfigurationCompleteSidelink.
PC5-S signalling is not visible at AS. Furthermore, even if PC5-S unicast link establishment procedure is complete, indirect path is not ready to forward Uu data. Because AS still need to exchange RRCReconfiguration message to establish sidelink RBs. After sidelink RBs are successfully established, i.e. reception of reception of RRCReconfigurationCompleteSidelink, indirect path is ready to forward Uu data. Therefore, we prefer to use option to stop T420.
Proposal 2: T420 is stopped upon reception of RRCReconfigurationCompleteSidelink.
Indirect path failure
It’s agreed the remote UE report the path failure on the other path if SRB1 is available. Regarding the indirect path failure, in legacy, relay UE in RRC_CONNECTED would send notification message to remote UE upon RLF, handover or RRC connection failure. Remote UE may consider indirect path failure upon reception of the notification message. In multipath, the notification procedure is still reused by relay UE. If remote UE receives the notification message, remote UE shall also report indirect failure via direct path if SRB1 is available on direct path. Otherwise, remote UE shall trigger RRC reestablishment.
Proposal 3: Relay UE reuse NotificationMessageSidelink in MP to notify its RLF and Uu access failure.
Proposal 4: Upon reception of NotificationMessageSidelink, if SRB1 is available on direct path not suspended, remote UE suspends the indirect path and reports to network via direct path the indirect path failure. Otherwise, remote UE triggers RRC reestablishment.
[bookmark: _Hlk131510499]It’s unclear what info is reported in the failure report. Similar as SCG/MCG failure, remote UE shall indicate the failure cause to NW. NW can choose whether release or switch to another path based on the failure cause. Upon direct path failure, the cause value may include t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, t312-Expiry-r16, lbt-Failure-r16, beamFailureRecoveryFailure-r16, bh-RLF-r16. Upon indirect path failure, the cause value may include SL-RLF, relayUE-Uu-RRC-Failure, relayUE-Uu-RLF.
Additionally, UE can include measurement result of the candidate node to NW. If direct path fails, measurement result of the neighbour cell can be included. If indirect path fails, measurement result of candidate relay can be included. NW can choose whether to switch the path to another cell/relay UE.
Proposal 5: Remote UE shall report failure cause and measurement results of candidate relay UE.
Proposal 6: The failure cause of indirect path includes SL-RLF, relayUE-Uu-RRC-Failure, relayUE-Uu-RLF. Failure cause of direct path can reuse the legacy values in MCGFailureInformation.
Another open issue is whether the indirect path configuration failure can trigger recovery. We understand this failure indicates there is error in NW side. So even if remote UE reports such failure, NW can’t recover the indirect path and the only choice is to release the RRC connection. From this perspective, it’s unnecessary to trigger indirect path failure recovery in this case.
Proposal 7: Indirect path configuration failure doesn’t trigger indirect path failure recovery.
T304 expiry
In last meeting, RAN2 made following working assumption:
Upon T304 expiry for direct path addition/change, RRC reestablishment is always triggered w/o any condition
The main argument to always trigger the RRC reestablishment is gNB can eventually detect the T304 expiry. However, current working assumption would trigger RRC reestablishment and gNB has no chance to perform recovery via indirect path, even if indirect path is still available. RRC reestablishment would introduce additional interruption and signalling overhead compared with recovery via indirect path. Therefore, one compromised way is UE doesn’t report the T304 expiry and rely on gNB to detect the T304 expiry. UE can suspend the direct path, if T304 expires and SRB1 is available on indirect path. gNB can perform recovery via indirect path.
Proposal 8: Revert the working assumption on T304 expiry.
Proposal 9: UE doesn’t report the T304 expiry and rely on gNB to detect the T304 expiry. UE suspends the direct path, if T304 expires and SRB1 is still available on indirect path. Otherwise, UE triggers RRC reestablishment upon T304 expiry.
R17 relay UE as candidate relay UE
In last meeting, RAN2 made following working assumption:
Rel-17 relay UEs can be considered as candidate target UEs for MP procedures.
In R18, PC5 RRC message can trigger relay UE in RRC_IDLE/RRC_INACTIVE to enter RRC_CONNECTED. However, R17 relay UE can’t understand such indication. If remote UE send such indication to R17 relay UE in RRC_IDLE/RRC_INACTIVE, indirect path failure may occur. However, gNB should be aware of the relay UE’s capability in RRC_INACTIVE. Such failure can be avoided by NW implementation. The issue is valid for the relay UE in RRC_IDLE. There are two views,
Option 1. no solution is needed, which means gNB always configure SRB1 with duplication to relay UE in RRC_IDLE.
Option 2. Rel-18 relay UE can indicate the support of PC5-RRC trigger to remote UE via discovery message and let remote UE report it to gNB.
We understand option 2 would require relay UE in all RRC states to send the discovery message with additional indication and remote UE report the indication. But this indication is useless when relay UE is in RRC_CONNECTED/RRC_INACTIVE. Lots of signalling overhead would be introduced. In Option 1, gNB can always release the split SRB1 after indirect path establishment. We prefer option 1
Proposal 10: No solution is needed to indicate whether relay UE supports PC5-RRC trigger.
When to release the PC5 connection
During the post 122 email discussion #403 Procedures for multi-path relay, one open issue is when the remote UE release the indirect path after NW configures remote UE to release the indirect path. In R17, remote UE can decide whether to keep the unicast connection with relay UE upon reception of RRCRelease or NotificationMessageSidelink. The motivation is to continue receive the data buffered at relay UE. In multipath, non-split RB may be configured on indirect path. It’s still possible there is data buffered at relay UE, which can’t be retransmitted on direct path. Therefore, it’s beneficial for remote UE to decide whether/when to release the PC5 unicast connection with relay UE if NW configures remote UE to release the indirect path.
Proposal 11: It’s up to remote UE to decide whether/when to release the PC5 unicast connection with relay UE if NW configures remote UE to release the indirect path.
SI forwarding
It’s agreed PCell is always on the direct path. Therefore, remote UE shall acquire the SI of the PCell on the direct path. However, U2N relay UE can forward SIB1 in unsolicited way, upon SIB1 update or remote UE’s initial access. If U2N relay UE’s serving cell is different from direct path, U2N relay UE shall not forward SIB1 to remote UE in multipath.
Proposal 12: If U2N relay UE’s serving cell is different from remote UE’s PCell, U2N relay UE shall not forward SIB1 to remote UE in multipath.

Conclusion
Based on the discussion in section 2, we have following proposals:
[bookmark: _In-sequence_SDU_delivery]Proposal 1: Rely on remote UE to suspend indirect path upon reception of notification message indicating handover. NW can still release the multipath afterwards.
Proposal 2: T420 is stopped upon reception of RRCReconfigurationCompleteSidelink.
Proposal 3: Relay UE reuse NotificationMessageSidelink in MP to notify its RLF and Uu access failure.
Proposal 4: Upon reception of NotificationMessageSidelink, if SRB1 is available on direct path not suspended, remote UE suspends the indirect path and reports to network via direct path the indirect path failure. Otherwise, remote UE triggers RRC reestablishment.
Proposal 5: Remote UE shall report failure cause and measurement results of candidate relay UE.
Proposal 6: The failure cause of indirect path includes SL-RLF, relayUE-Uu-RRC-Failure, relayUE-Uu-RLF. Failure cause of direct path can reuse the legacy values in MCGFailureInformation.
Proposal 7: Indirect path configuration failure doesn’t trigger indirect path failure recovery.
Proposal 8: Revert the working assumption on T304 expiry.
Proposal 9: UE doesn’t report the T304 expiry and rely on gNB to detect the T304 expiry. UE suspends the direct path, if T304 expires and SRB1 is still available on indirect path. Otherwise, UE triggers RRC reestablishment upon T304 expiry.
Proposal 10: No solution is needed to indicate whether relay UE supports PC5-RRC trigger.
Proposal 11: It’s up to remote UE to decide whether/when to release the PC5 unicast connection with relay UE if NW configures remote UE to release the indirect path.
Proposal 12: If U2N relay UE’s serving cell is different from remote UE’s PCell, U2N relay UE shall not forward SIB1 to remote UE in multipath.
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