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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
According to WID [1] and RAN2 agenda for Rel-18 Relay enhancement, and this contribution discusses the open issues for scenario 1 and scenario 2.
1. Study the benefit and potential solutions for multi-path support to enhance reliability and throughput (e.g., by switching among or utilizing the multiple paths simultaneously) in the following scenarios [RAN2, RAN3]:
0. A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal), where the solutions for 1) are to be reused for 2) without precluding the possibility of excluding a part of the solutions which is unnecessary for the operation for 2).
Note 3A: Study on the benefit and potential solutions are to be completed in RAN#98 which will decide whether/how to start the normative work.
Note 3B: UE-to-Network relay in scenario 1 reuses the Rel-17 solution as the baseline. 
Note 3C: Support of Layer-3 UE-to-Network relay in multi-path scenario is assumed to have no RAN impact and the work and solutions are subject to SA2 to progress.
2. Discussion
2.1 Issue 2.4-Trigger Relay UE entering CONNECTED state 
It has been discussed and agreed on how to trigger Relay UE entering CONNECTED state as following.
Agreements:
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.
If split SRB1 is configured, the Remote UE send RRCReconfigurationComplete message over both of direct and indirect paths, then IDLE and Inactive state can be triggered into connected state.
If split SRB1 is not configured, then the Remote UE can send PC5-RRC message to trigger Relay UE to enter connected state. 
Proposal 1: If split SRB1 is configured, the Remote UE send RRCReconfigurationComplete message over both of direct and indirect paths; If split SRB1 is not configured, then the Remote UE can send PC5-RRC message to trigger Relay UE to enter connected state. 
There is one issue, the legacy PC5-RRC message and parameters cannot trigger Relay UE into CONNECTED state as current specification, then a new PC5-RRC message or parameters or procedure need to be introduced. 
Proposal 2: A new PC5-RRC message or parameter needs to be introduced to trigger Relay UE into CONNECTED state.
Another issue is whether only Rel-18 candidate Relay UEs or Rel-17 candidate Relay UEs can also be considered. If only Rel-18 Relay UEs are considered as candidate Relay UE, then Remote UE only reports Rel-18 candidate Relay UEs to the gNB, and gNB can determine whether to configure split SRB1 by implementation. If both of Rel-17 and Rel-18 Relay UEs are considered, then Remote UE needs to indicate Relay UE’s capability of supporting PC5-RRC triggering to the gNB, and then gNB can select the target relay UE based on e.g. whether the gNB supports split SRB1.
Remote UE does not to know whether the candidate Relay UE is legacy Relay UE or new Relay UE, that means whether the target Relay UE supports the new PC5-RRC message or parameter. And also Relay UE needs to indicate whether to need PC5-RRC triggering to the Remote UE.
2.2 Issue#4-Indirect Path failure handling	
For direct path failure reporting, there were several options to report indirect path, e.g. MCGFailureInformation, SCGFailureInformation, SidelinkUEInformationNR, or a new RRC message. MCGFailureInformation is used for direct path failure reporting, then it is not suitable for indirect path failure reporting. SidelinkUEInformationNR can be used for scenario 1, and also can be used for scenario 2 with adding new indication
Proposal 3: For both of Scenario-1 and 2, reuse SidelinkUEInformationNR message to report indirect path failure to gNB. 
Proposal 4: For scenario 2, add a new indication in SidelinkUEInformationNR message to report indirect path failure.
2.3 Issue#2-2&2-3: T420-like timer handling
In RAN2 #123bis meeting, the following agreement was achieved,
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.
It should be enough that when PC5 connection is established the timer is stopped, which is similar with SN addition.
Proposal 5: Stop T420-like timer when PC5 connection is established in scenario 1.
In scenario 2, T420-like timer should also be applied, but the stop condition should be left to UE implementation
Proposal 6: T420-like timer should also be applied for scenario 2 with stop condition left to UE implementation.
When the timer expires, Remote UE behavior is same as scenario 1.
Proposal 7: When T420-like timer expires, Remote UE behavior is same as scenario 1.
2.4 Issue#2-7:How to handle relayUE-HO.
The issue has been discussed in previous meeting, but no consensus was achieved. The options on table include:
Option 1: NW ensures that before relay UE’s HO, the indirect path is released at remote UE.
Option 2: relay UE indicates Uu HO in notification message to remote UE in Rel-17 way, and remote UE can suspend indirect path and wait for NW reconfiguration.
Option 1 is enough that proper gNB implementation should ensure the release order and avoid unnecessary traffic lost.
Proposal 8: NW ensures that before relay UE’s HO, the indirect path is released at remote UE.
3. Conclusion
This contribution discusses the aspects of architecture, bearer management, path management for multi-path operation, and provides the proposals.
Proposal 1: If split SRB1 is configured, the Remote UE send RRCReconfigurationComplete message over both of direct and indirect paths; If split SRB1 is not configured, then the Remote UE can send PC5-RRC message to trigger Relay UE to enter connected state. 
Proposal 2: A new PC5-RRC message or parameter needs to be introduced to trigger Relay UE into CONNECTED state.
Proposal 3: For both of Scenario-1 and 2, reuse SidelinkUEInformationNR message to report indirect path failure to gNB. 
Proposal 5: Stop T420-like timer when PC5 connection is established in scenario 1.
Proposal 6: T420-like timer should also be applied for scenario 2 with stop condition left to UE implementation.
Proposal 7: When T420-like timer expires, Remote UE behavior is same as scenario 1.
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