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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, the leftover issues specific for MP scenario 1 or scenario 2 will be further discussed.
Discussion
Issues specific for scenario 1
T304 timer expiry in case of direct path addition/change
For the direct path addition/change, legacy T304 timer is reused. In RAN2#123bis meeting, the following agreement was reached:
Working assumption:
Upon T304 expiry for direct path addition/change, RRC reestablishment is always triggered w/o any condition

Whether the above working assumption can be confirmed or not mainly depends on whether failure report through indirect path is supported or not in case of direct path addition/change failure. Considering in MR-DC, T304 expiry of MCG (i.e. PCell change failure) will not trigger failure information reporting using SCG. Hence, the same principle can be reused for MP.
[bookmark: _Ref149656230][bookmark: _Ref149656236]Proposal 1: Confirm the working assumption that upon T304 expiry for direct path addition/change, RRC reestablishment is always triggered w/o any condition.
Whether PC5 link can be maintained during direct path addition/change?
For MP, PCell is always on direct path. Hence, when performing direct path addition/change, it means PCell will be changed.  In this case, whether the PC5 link can be maintained should be further discussed. 
In the last RAN2 meeting, based on the inputs from companies, regarding to this issue, there are mainly four options:
· Option 1: The PC5 link can be maintained during direct path addition/change;
· Option 2:  The PC5 link can be maintained and handle the buffered data with old key;
· Option 3: Release the PC5 link and clear the buffered data with old key;
· Option 4: NW indicates the remote UE to maintain or release the PC5 link.
According to the legacy Rel-17, for I2D path switching, PC5-RRC connection should be released. For Rel-18, the main benefit of maintaining the PC5 link is to reduce the data interruption. Considering only intra-gNB is supported, even if the key is changed, gNB implementation can solve the key refreshing issue.
[bookmark: _Ref149656244]Proposal 2: PC5 link can be maintained during direct path addition/change.
Whether Rel-17 relay UE can be considered as a candidate target UEs?
In the RAN2#123 meeting, one working assumption was reached:
Working assumption:
Rel-17 relay UEs can be considered as candidate target UEs for MP procedures.

The main concern on this working assumption is whether there is any problem for a Rel-17 relay UE to work as a MP relay UE. In our understanding, the main difference is that the legacy Rel-17 relay UE does not support the new PC5-RRC signaling. But if the NW can know the relay UE release, it can avoid using the new PC5-RRC by configuring Split SRB1 with PDCP duplication. There is no real technical problem to block Rel-17 relay UE to work as a MP relay UE.
[bookmark: _Ref149656247]Proposal 3: For scenario 1, confirm the working assumption that Rel-17 relay UE can be considered as candidate target UEs for MP procedures.
If the above proposal is confirmed, both IDLE/INACTIVE Rel-17 and Rel-18 relay UE can work as target relay UE. For Rel-17 target relay UE, in order to trigger the relay UE to enter CONNECTED, split SRB1 and PDCP duplication must be configured. In order to make the gNB can provide proper configuration, the gNB should be aware of the release version of relay UE based on Remote UE reporting.
[bookmark: _Ref149656251]Proposal 4:  For scenario 1, Remote UE should acquire the release of the relay UE and indicate it to gNB.
T420-like timer stop condition
In RAN2#123bis meeting, regarding to the T420-like timer, the following agreements were reached:
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.

Based on the above agreements, it is obvious the down-selection is needed for the T420-like timer stop condition when the RRCReconfigurationComplete message is not transmitted in indirect path:
· Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).
· Option 2: upon reception of RRCReconfigurationCompleteSidelink.
The main advantage of Option 2 over Option 1 is that Option 2 can ensure the relay UE Uu RRC connection can be successfully established before T420 timer stopped. It is safer compared with Option 1. Hence, Option 2 is slightly preferred
[bookmark: _Ref149656254]Proposal 5: Upon reception of RRCReconfigurationCompleteSidelink, stop the T420-like timer.
Indirect path release
Regarding to the indirect path release, one open issue is that whether the PC5-RRC connection is immediately released after the indirect path release or it can be maintained before buffered data on the indirect path is delivered.
In our understanding, similar as the indirect path to direct path switching in Rel-17 U2N relay, the timing to execute the PC5-RRC link release is up to UE implementation.
[bookmark: _Ref146531889]Proposal 6: For scenario 1, for indirect path release, the timing to release the PC5-RRC connection can be left to UE implementation.
Measurement event for indirect path change
For indirect path to indirect path switching for U2N Relay, event Z1(Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2) is introduced. It is obvious that this new event can also be applied to indirect path change for multi-path scenario 1.
[bookmark: _Ref149656261]Proposal 7: For scenario 1, event Z1 can be used for indirect path change of multi-path.
Relay UE HO
In RAN2#122 meeting, the following agreement was reached on relay UE HO:
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.
In RAN2#123 meeting, during the offline discussion, the following two options are summarized:
· 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.
In Rel-18, only intra-gNB multi-path is considered and one gNB serves both the relay UE and remote UE. If the gNB determines to handover the relay UE, it is feasible for the gNB to release the relay configuration at remote UE, this release can even happen before relay UE sends notification message to remote UE. In case of the network does not release the relay UE configuration, once the remote UE receives the notification from relay UE, it can also suspend the indirect path as indicated in Option 2.  
[bookmark: _Ref145322541]Proposal 8: For scenario 1, when relay UE performs handover, network can release the relay configuration at the remote UE before relay UE handover. 
[bookmark: _Ref145322545]Proposal 9: For scenario 1, upon remote UE receiving the notification message indicating relay UE handover, the remote UE suspends the indirect path if it has not been released.
Issues specific for scenario 2
RRC connection re-establishment
In RAN2#121 meeting, it was agreed that:
In scenario 1, when a remote UE configured with multi-path initiates the RRC re-establishment procedure, the remote UE does not perform re-establishment directly into a multi-path configuration.
But it is still unclear whether the above principle can also be applied to scenario 2. In our understanding, there is no strong motivation to differ scenario 1 and scenario 2.
[bookmark: _Ref149656271]Proposal 10: For scenario 2, when a remote UE configured with multi-path initiates the RRC re-establishment procedure, the remote UE does not perform re-establishment directly into a multi-path configuration.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Confirm the working assumption that upon T304 expiry for direct path addition/change, RRC reestablishment is always triggered w/o any condition.
Proposal 2: PC5 link can be maintained during direct path addition/change.
Proposal 3: For scenario 1, confirm the working assumption that Rel-17 relay UE can be considered as candidate target UEs for MP procedures.
Proposal 4:  For scenario 1, Remote UE should acquire the release of the relay UE and indicate it to gNB.
Proposal 5: Upon reception of RRCReconfigurationCompleteSidelink, stop the T420-like timer.
Proposal 6: For scenario 1, for indirect path release, the timing to release the PC5-RRC connection can be left to UE implementation.
[bookmark: _GoBack]Proposal 7: For scenario 1, event Z1 can be used for indirect path change of multi-path.
Proposal 8: For scenario 1, when relay UE performs handover, network can release the relay configuration at the remote UE before relay UE handover.
Proposal 9: For scenario 1, upon remote UE receiving the notification message indicating relay UE handover, the remote UE suspends the indirect path if it has not been released.
Proposal 10: For scenario 2, when a remote UE configured with multi-path initiates the RRC re-establishment procedure, the remote UE does not perform re-establishment directly into a multi-path configuration.
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