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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In RAN2#123bis meeting, there are following agreements and working assumptions on path addtiion/change in multi-path for scenario 1 [1]: 
Agreements:
The order of RRCReconfiguration of Relay UE and Remote UE in direct path addition/change signalling procedures are up to NW implementation.
The legacy start condition of T304 timer as “Upon reception of RRCReconfiguration message including reconfigurationWithSync for the MCG which does not include sl-PathSwitchConfig“ and the legacy stop condition as “Upon successful completion of random access on the corresponding SpCell” can be reused for T304 timer in direct path addition/change.
At T304 expiry in direct path addition/change, the remote UE triggers re-establishment, indicating the source cell as the PCell before the path addition/change.  FFS if any spec impact over legacy operation.
No need to specify the order of remote UE sending of PC5-RRC trigger (for triggering relay UE enter CONNECTED) and the transmission of RRCReconfigurationComplete in the direct path, for the indirect path addition/change case when PC5-RRC trigger is needed.
Signalling (from remote UE to relay UE) for PC5-RRC message triggering IDLE/INACTIVE relay entering CONNECTED to be discussed in running CR.

Agreements:
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).
The start condition of new T420-like timer is “Upon reception of the RRCReconfiguration message including sl-IndirectPathAddChange”.
For path addition/change cases in MP Scenario 1, RRCReconfgurationComplete is always transmitted in direct path. Only if NW configures split SRB1 with PDCP duplication, RRCReconfigurationComplete message is sent to gNB via both paths.
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.
The remote UE reports the failure of indirect path addition/change to gNB at the expiry of new T420-like timer. 
If indirect path add/change failure is to be reported, at least include the indication of failure. FFS which message is used.

Working assumption:
Upon T304 expiry for direct path addition/change, RRC reestablishment is always triggered w/o any condition

Agreement:
Upon the MP relay UE cell change to a different cell from the target cell commanded by the gNB, the remote UE considers that there has been an indirect path change/addition failure.  It is left to UE implementation how the remote UE detects this case.

Working assumption:
Rel-17 relay UEs can be considered as candidate target UEs for MP procedures.
In this contribution, we would like to discuss some remaining issues in multi-path for Scenario-1.  
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Stop condition of the new T420-like timer
In the last RAN2 meeting, RAN2 agrees to down select from the following two options on the stop condition of the new T420-like timer when RRCReconfigurationComplete is transmitted only on the direct path: 
· Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).
· Option 2: upon reception of RRCReconfigurationCompleteSidelink.
For option 1, in the current RRC specification [2], there are descriptions on the indication of completion of PC5-S unicast link establishment by upper layers to RRC as below:
	1>	if a PC5-RRC connection establishment for a specific destination is indicated by upper layers:
2>	establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-RRC message of the specific destination, as specified in clause 9.1.1.4;
2>	consider the PC5-RRC connection is established for the destination.


So the stop condition of the new T420-like timer in RRC in option 1 can be the same as above, i.e., “if a PC5-RRC connection establishment for a specific destination is indicated by upper layers”. 
For option 2, the remote UE would establish PC5 unicast link with the relay UE, exchange UE capability with the relay UE, and then send RRCReconfigurationSidelink message to the relay UE. Upon reception of RRCReconfigurationCompleteSidelink message from the relay UE, the remote UE stops the new T420-like timer. 
We slightly prefer option 1 for its simplicity. 
Proposal 1: When RRCReconfigurationComplete is transmitted only on the direct path, the new T420-like time is stopped when PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete). 
Handling of Rel-17 Relay UE
In the last meeting, RAN2 has made a working assumption that Rel-17 relay UEs can be considered as candidate target UEs for MP procedures. This means that if the selected Rel-17 relay UE by the remote UE is in RRC_IDLE state, the gNB cannot know the release of the relay UE. If split-SRB1 with duplication is not configured, the remote UE will transmit the PC5-RRC message to trigger the Rel-17 relay UE to go into RRC_CONNECTED mode. However, the Rel-17 relay UE cannot identify this PC5-RRC message and cannot enter RRC_CONNECTED mode. 
The remote UE and the gNB do not know the release information of the RRC_IDLE relay UE. In RAN2#123bis meeting and the post-123bis email discussion, there are following two views from companies:
· 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.
In our view, Option 1 has excessive restrictions on the network implementation which may be unnecessary. So, we prefer Option 2 where the Rel-18 relay UE transmits an indication to the remote UE on whether the PC5-RRC trigger is to be transmitted. 
After receiving this indication, the remote UE can report to the gNB whether the PC5-RRC trigger is to be transmitted. The gNB can determine to configure split-SRB1 with PDCP duplication on both paths or configure SRB1 on the direct path only based on the remote UE’s reporting. 
Proposal 2: Rel-18 relay UE indicates to the remote UE whether the PC5-RRC trigger is to be transmitted. 
Proposal 3: The remote UE reports to the gNB whether the PC5-RRC trigger is to be transmitted. 
Direct path addition/change
In the last meeting, a working assumption is made as below: 
Upon T304 expiry for direct path addition/change, RRC reestablishment is always triggered w/o any condition
In our view, for direct path addition failure when T304 expires, the remote UE can send a failure indication to the network in some conditions instead of always initiating RRC re-establishment, since the indirect path may still work in this case. To avoid RRC re-establishment initiation can save the service interruption time caused by direct path addition/change failure. 
Proposal 4: The remote UE sends a failure indication to the gNB via the indirect path when T304 expires. 
At the expiry of timer T304, the remote UE should fall back to the original single path configuration, i.e., indirect path configuration before the direct path addition/change.
Proposal 5: The remote UE falls back to the original single path configuration when T304 expires. 
 Direct path release
RAN2 has agreed that Mode 1 resource allocation in sidelink can be supported for the remote UE configured with multi-path in Scenario 1. In addition, in Rel-17 SL relay, only Mode 2 resource allocation can be used by the remote UE which connects the network via a relay UE. 
If the remote UE is configured with Mode 1 resource allocation in multi-path, after the direct path is released, the remote UE can only use Mode 2 resource allocation in sidelink, since the remote UE has the single indirect path which is the same as in Rel-17. 
It can be discussed how the remote UE works with Mode 2 resource allocation after direct path release. We think that the configuration of Mode 2 resource allocation should be included in the direct path release message. 
Proposal 6: Configuration of Mode 2 resource allocation is included in the direct path release message if the remote UE is configured with Mode 1 in multi-path previously. 
 Path activation/deactivation
The operations of path addition, path release or path change are typically performed via RRC procedures. If the remote UE and/or the relay UE are moving fast, these operations may be performed frequently, which would be relatively slow and may cause higher signalling overhead. Therefore, it is proposed to activate/deactivate the path more dynamically and efficiently, e.g., by a MAC CE, which is similar to SCell activation/deactivation or duplication activation/deactivation. 
Proposal 7: Path activation/deactivation is supported in multi-path. 
Since the MAC entity in the indirect path is hop-by-hop, the MAC CE can be transmitted via the direct path and used for path activation/deactivation of the indirect path. 
Proposal 8: MAC CE via the direct path is used for path activation/deactivation of the indirect path. 

Conclusion
[bookmark: OLE_LINK3]In this contribution, we have discussed some multi-path related issues. We have the following proposals: 
Proposal 1: When RRCReconfigurationComplete is transmitted only on the direct path, the new T420-like time is stopped when PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete). 
Proposal 2: Rel-18 relay UE indicates to the remote UE whether the PC5-RRC trigger is to be transmitted. 
Proposal 3: The remote UE reports to the gNB whether the PC5-RRC trigger is to be transmitted. 
Proposal 4: The remote UE sends a failure indication to the gNB via the indirect path when T304 expires. 
Proposal 5: The remote UE falls back to the original single path configuration when T304 expires. 
Proposal 6: Configuration of Mode 2 resource allocation is included in the direct path release message if the remote UE is configured with Mode 1 in multi-path previously. 
Proposal 7: Path activation/deactivation is supported in multi-path. 
Proposal 8: MAC CE via the direct path is used for path activation/deactivation of the indirect path. 
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