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Introduction
During RAN2#121 meeting, the following agreements in the study phase related to path addition, path switch and failure cases in Scenario 1 were reached:

Agreements:
As a baseline, direct path addition for multi-path is a path switch procedure in which the target configuration contains both paths.
Upon direct path addition for multi-path, one of the serving cells of the added direct path is configured as PCell for the remote UE.
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 case of PC5-RLF, if SRB1 is available on direct path not suspended, trigger report to network via direct path to report the failure via a RRC message.  FFS if an alternative case exists and what would be done in that case.  FFS which message is used.
[bookmark: _Hlk131105085]The remote UE initiates RRC re-establishment procedure (to a potentially new PCell as in Rel-17, unless further changes are agreed) when failure occurs on both paths (including either PC5 failure or notification of Uu failure on the indirect path).
The existing PC5-RRC Notification Message procedure is reused for the relay UE to inform the remote UE about Uu failure of the relay UE as currently specified in 38.331.
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.
For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.
FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.

And during the RAN2#121-bis meeting the following agreements for Scenario 1 were reached:

Agreements:
The concept of the ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration according to the existing definition.
In case of duplication, PDCP control PDU only transmits on the primary RLC entity same as legacy.
When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 1.
When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1. FFS on need for additional condition.
-	when primary RLC entity of split SRB1 is on direct path 
-	when non-split SRB1 is configured on direct path
The bearer type configuration is provided per SRB.  It is up to network implementation whether to configure SRB1 and SRB2 with same or different bearer types (within the bearer types that are supported).
FFS if there are cases where the configuration of non-split SRBs over indirect path is useful.
WA: For a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.
A remote UE in RRC_CONNECTED, upon reception of Uu RLF indication from the relay UE, suspends transmissions on the indirect path and informs the network if SRB1 is available on the direct path and not suspended, otherwise triggers re-establishment.  FFS whether to apply the same behaviour 1) when the relay UE informs the remote UE of HO; 2) When the relay UE moves to IDLE following expiry of dataInactivityTimer, if the timer is supported for the relay UE.  This agreement does not imply any conclusion on non-split SRB1 on indirect path.
A remote UE in multipath that is released to RRC_IDLE/RRC_INACTIVE can apply legacy cell/relay selection behaviour, thus moving to single-path operation on either path according to implementation.

In this contribution, we consider some issues related to signaling changes to support the configuration of PCell in the direct path, RLF handling and indirect path addition in Scenario 1 as part of the work item phase [1].
Discussion 
During RAN2# 121 discussions, it has already been agreed that “direct path addition for multi-path is a path switch procedure in which the target configuration contains both paths”. In our view, the procedure for the direct path addition with a PCell change from the indirect path to the direct path should be based on Figure 1. 



1. The measurement results from the Remote UE are reported when configured measurement reporting criteria are met. 
2.	Cell 1 decides to add Cell2 for the direct path.
3.	Cell 1 sends RRCReconfiguration with Sync message to the Remote UE to add the direct path and configure the Cell 2 as the target PCell, while Cell 2 is configured as the SCell. It can be further discussed if RRCReconfiguration can be used instead.
4.	The L2 U2N Remote UE synchronizes with the gNB and performs Random Access.
5.	The UE (i.e., L2 U2N Remote UE in previous steps) sends the RRCReconfigurationComplete message to Cell 2 via direct path, using the configuration provided in the RRCReconfiguration message. 
6. Cell 1 sends RRCReconfiguration message to the L2 U2N Relay UE to inform the relay UE that the Remote UE is configured for multipath relay and that Cell 1 is no longer the Remote UE’s PCell.
Unlike the case for I2D path switch Cell 1 does not need to release the connection to the relay UE, which would also ensure that the relay UE does not release the U2N Remote UE.  It should be further discussed if the SRAP configuration needs to be updated, e.g., to support split DRB configuration without release and add.  

Proposal 1	RAN2 should consider the signalling procedure for the remote UE to add a direct path including the support of PCell change from the indirect path to the direct path.

2.1.	PCell change  

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; hence, recovery from RLF in the direct path is not very likely. 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 has only 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 or a new RRC message whether it is still in-coverage to the PCell on the direct path, if split SRB1 is configured. 

Proposal 2	In case of RLF on the direct path, the remote UE inform the gNB of the failure over the indirect path with OOC indication, if split SRB1 is configured, and the gNB should configure the SCell in the indirect path as the PCell. 

Another issue that should be considered concerns the remote UE’s behavior in case both direct and indirect paths experience RLF.  RAN2 has already agreed (based on the highlighted agreements above) that the remote UE would perform RRC Reestablishment procedure under this condition and it was also agreed that the remote UE will not reestablish directly into multipath configuration.  However, it should be further discussed whether the remote UE is allowed to reestablish only on the direct path or it is also allowed to reestablish on the indirect path.  For Rel-17, it was already specified in [2] that the remote UE would initiate RRC Reestablishment procedure when the following conditions are met:

1> upon detecting sidelink radio link failure by L2 U2N Remote UE in RRC_CONNECTED, in accordance with clause 5.8.9.3; or
1> upon reception of NotificationMessageSidelink including indicationType by L2 U2N Remote UE in RRC_CONNECTED, in accordance with clause 5.8.9.10; or
During the discussions at the RAN2#121 meeting, some companies considered that it may be simpler to only allow the remote UE to only reestablish on the direct path; however, this assumes the remote UE is in-coverage of the PCell on the direct path when the path failures occur.  In case the remote UE is OOC, the only option for the remote UE would be to reestablish on the indirect path which would be consistent with the Rel-17 UE behavior.  We think it would be too restrictive to only allow the UE to reestablish on the direct link.  However, RRC reestablishment can be succeeded if the NW can verify the UE context and resume the SRB1, which may be available on the indirect path depending on whether split-bearer for SRB1 is configured.   Therefore, rather than restricting the UE to only reestablish on the direct path, we could allow the NW to inform the UE whether RRC reestablishment can also be initiated by the UE on the indirect path.
Proposal 3	The remote UE is allowed to initiate RRC reestablishment procedure over either the direct path or indirect path when failure occurs on both paths.
If Proposal 3 is agreeable, it should also be considered whether the remote UE would attempt to initiate RRC reestablishment on a direct path or on the indirect path, and whether this should be up to UE implementation as it is for Rel-17.   
Proposal 4	When both direct and indirect path experiences failures, RAN2 should consider whether the choice for RRC Reestablishment between direct path and indirect path should be up to UE implementation. 
In case RRC reestablishment is performed on the indirect path, it should be also considered if it is allowed only in failure cases or even if the relay UE were to release the PC5 connection to the remote UE, due to upper layer request rather than due to RLF on the Uu link. In our view, when the remote UE receives the PC5-S message to release the connection, it would perform relay reselection.  Although, it is possible for the remote UE to initiate RRC reestablishment if the reselected relay UE is camped on the same gNB, we would consider this a corner case and not be supported.
Proposal 5	The remote UE is allowed to initiate RRC reestablishment procedure over the indirect path only upon detecting SL-RLF or when it receives a failure indication from the relay UE.
2.2.	Indirect path addition for Scenario 1
It was already agreed in previously that for adding an indirect path the following UE behaviour is assumed: 
For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.
FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.
In case of duplication, PDCP control PDU only transmits on the primary RLC entity same as legacy.
When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 1.
[bookmark: _Hlk134358530]When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1. FFS on need for additional condition.
-	when primary RLC entity of split SRB1 is on direct path 
-	when non-split SRB1 is configured on direct path

Based on the agreements above, it is already clear that for indirect path addition the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path and the indirect path if split SRB1 with duplication is configured.  And in the case the non-split SRB1 is configured on the direct path, PC5-RRC message is used to trigger the IDLE or INACTIVE relay UE into CONNECTED.  However, since the remote UE doesn’t know the RRC state of the relay UE, it is not yet clear whether the remote UE should send the PC5-RRC message to trigger the remote UE to go to CONNECTED.  In our view there are the following options:
· Option 1: When the gNB configures the remote UE to add the indirect path, it indicates to the remote UE whether the relay UE should send PC5-RRC message to the relay UE, since it is assumed the gNB knows the RRC state of the target relay UE.
· Option 2: The relay UE informs the remote UE of its RRC state.
· Option 2a: The relay UE may inform the remote UE of its RRC state as part of the discovery message.
· Option 2b: When the remote UE is PC5-RRC connected to the target relay UE, the relay UE informs the remote UE of its RRC state via an PC5-RRC msg.  If the remote UE does not receive the PC5-RRC state from the relay UE, the remote UE may assume the relay UE is already in RRC CONNECTED.
· Option 3: The remote UE always sends PC5-RRC message to the target relay UE regardless of the RRC state of the relay UE.
With Option 1, it is feasible as long as the multipath configuration remains within the same gNB, as currently assumed for Rel-18, although it may add a bit more complexity to the gNB, esp. since the gNB only directly knows whether the candidate relay UE is in CONNECTED or INACTIVE but not IDLE.
With Option 2a, the remote UE may know the RRC state of the relay UE even before the measurement report and it won’t be necessary to report the relay UE’s RRC state to the gNB.
Similarly, with Option 2b, it’s up to the relay UE to inform the remote UE of its RRC state if it’s in IDLE or INACTIVE.
With Option 3, the remote UE always sends PC5-RRC message to the relay UE to trigger it to go to CONN.  Although, this is the simplest approach, it may result in many unnecessary PC5-RRC signaling when relay UEs are already in CONN. 
In our view, either Option 1 or one of the variants of Option 2 would be preferable. We should also consider which option would be preferable for future proofing, e.g., when multiple hops are supported or when the cells supporting the multipaths belong to different gNBs.
[bookmark: _GoBack]Proposal 6	RAN2 should discuss whether the gNB or the relay UE should inform the remote UE of the RRC state of the relay UE, if non-split SRB1 is configured on the direct link when the indirect path is added in Scenario 1.

Conclusion
In this contribution, we addressed issues related to signaling changes that may be needed to support the configuration of PCell in the direct path, RLF handling and indirect path addition in Scenario 1.  RAN2 is kindly asked to take into account the proposals below: 

Proposal 1	RAN2 should consider the signalling procedure for the remote UE to add a direct path including the support of PCell change from the indirect path to the direct path.
Proposal 2	In case of RLF on the direct path, the remote UE inform the gNB of the failure over the indirect path with OOC indication, if split SRB1 is configured, and the gNB should configure the SCell in the indirect path as the PCell. 
Proposal 3	The remote UE is allowed to initiate RRC reestablishment procedure over either the direct path or indirect path when failure occurs on both paths.
Proposal 4	When both direct and indirect path experiences failures, RAN2 should consider whether the choice for RRC Reestablishment between direct path and indirect path should be up to UE implementation.
Proposal 5	The remote UE is allowed to initiate RRC reestablishment procedure over the indirect path only upon detecting SL-RLF or when it receives a failure indication from the relay UE.
Proposal 6	RAN2 should discuss whether the gNB or the relay UE should inform the remote UE of the RRC state of the relay UE, if non-split SRB1 is configured on the direct link when the indirect path is added in Scenario 1.
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