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In this contribution, we discuss the remaining key issues for Rel-18 multi-path operation, which have not been captured in the pre-meeting offline discussions. 
2 Discussion
2.1 Remaining issues in scenario 1
2.1.1 PC5 uncast link maintenance when same relay UE is involved before/after PCell change
We have agreed the PCell is always on the direct path for multi-path operation, which means in case of direct path addition PCell change shall be performed with the source relay UE is configured as the indirect path relay in the target side. In above cases, one question is whether the UE can maintain the PC5 unicast link with the relay UE during the PCell change procedure, or it has to release the PC5 unicast link and setup a new PC5 unicast link after PCell change with the same relay UE, which is following the similar handling of gNB to MR-DC handover. 
In the current running CR, the reconfigurationWithSync is reused to configure the PCell change. Following R17 behaviour, the UE has to release the PC5 unicast link when implementing the PCell change, thus the UE has to be configured to re-establish the PC5 unicast link with the source relay UE. This can cause transmission interruption, signalling overhead as well as data loss. 
Considering only intra-gNB case is supported for MP, the same key can be used during the PCell change procedure. In this case, it is feasible to maintain the source PC5 unicast link, which can avoid transmission interruption between the remote UE and relay UE. Since the PC5 unicast is maintained, the network may use delta configuration for the sidelink communication and SRAP configuration. Similarly procedure can be applied for direct path release and direct path change without indirect path change, since the same relay UE is involved at both of source side and target side, the PC5 unicast link can be maintained as well. However, it should be also allowed for the network to perform full configuration, which can be achieved by PC5 unicast link release at source side and setup at target side. Therefore, a RRC configuration can be introduced to indicate the remote UE to keep the PC5 link with the source relay UE or not during the related MP mobility scenario.
During PCell change procedure, the key may also be updated by gNB implementation. In this case, if the PC5 unicast link between the remote UE and relay UE is maintained, it can cause confusion between the old key and new key. To enable the PC5 unicast link keeping function, we can introduce some mechanism to distinguish the packets with old key and new key. 
Observation: In normal PCell change procedure, key can be updated following network indication. In case of direct path addition/release/change, if PC5 unicast link is maintained while key changes, the remote UE and network should be able to distinguish the packets with old key and new key, otherwise the wrong data will be delivered to upper layer. 
To limit the complexity in Rel-18, it can be left to NW implementation avoid the key ambiguity issue. For instance, if key is to be updated, the remote UE should be indicated to release the PC5 unicast link and establish a new PC5 unicast with the relay UE after PCell change during direct path addition/release/change. Or the NW can configure a new local ID to the remote UE during PCell change, so that the packets using old key will be discarded by SRAP error handling.
[bookmark: _GoBack]Proposal 1: An explicit network indication should be introduced to indicate Remote UE to maintain or release the PC5 unicast link with the source relay UE during the procedures of direct path addition/direct path release/direct path change without indirect path change.
2.1.2 Indication of the support of PC5-RRC based solution
For the FFSs left on whether Rel-17 Relay UE can be configured in MP, we observe there is no other different behaviour between Rel-17 Relay UE and Rel-18 MP relay UE except the new solution to be introduced for bringing IDLE/INACTIVE relay UE to CONNECTED state. Therefore we propose to conclude that Rel-17 relay can be assumed to be used in Rel-18 MP operations.
Proposal 2: RAN2 confirms that Rel-17 L2 U2N Relay can be used as a relay UE in Rel-18 MP operation.
For indirect path addition/change, the RAN2 common understanding is that network can choose a proper relay UE based on measurement results, as shown in the running CR [1]. However, if following the existing measurement framework, the measurement results of candidate relay UEs is derived based on discovery messages sent by relay UE. If there are relay UEs supporting PC5-RRC based solution and other Rel-17 L2 U2N Relay UEs deployed already surrounding the remote UE, the measurement results may include both type of relay UEs as long as the measurement event is fulfilled. In this case, the network needs to know which relay UE supports the PC5-RRC based solution, so that SRB1 with duplication is not required or vice versa. The most straightforward solution is to extend the measurement results to indicate whether the candidate Relay UE can support PC5-RRC based solution, and this information is delivered by Relay UE’s discovery message, e.g. AS container. 
Proposal 3: To enable network awareness of whether a candidate relay UE supports the PC5-RRC based solution or not, a relay UE can indicate the support in discovery message, e.g. in the AS container, and the remote UE can include the information in measurement results. RAN2 should send a LS to SA2 after agreeing to this.
2.2 Remaining issues in scenario 2
2.2.1 How to trigger remote UE to report relay UE(s)


Figure 1: Signalling procedure of indirect path addition on top of direct path
Figure 1 shows the indirect path addition procedure on top of direct path for both scenario 1 and scenario 2 in the stage-2 running CR [1]. For scenario 1, the remote UE will report the measurement results of a list of candidate relay UEs based the measurement configuration. However, how to trigger the reporting is still in scenarios 2 is still FFS. 
RAN2 has agreed to report relay UE’s C-RNTI when relay UE is in RRC_CONNECTED state, whether and how to support the RRC_IDLE/INACTVIE relay UE is under discussion. For relay UE reporting, we can see the following candidate solutions. 
· Option 1. Using UE information procedure.
· Option 2. Using measurement framework.
· Option 3. Using UAI framework.
In option 1, the gNB will request the remote UE to report the associated relay UE information, then remote UE includes the relay UE ID in the UE information response. In this method, request and response messages and procedures should be specified between the gNB and the remote UE for relay UE reporting. Option 2 is aligned with the method in scenario 1, but new measurement configuration and reporting should be specified. In option 3, network can indicate scenario-2 MP is possible, and let remote UE decide when to report relay UE. Therefore, an indicator will be sent form the gNB and relay UE information will be contained in the UAI message.
RAN2 can consider the above spec impact and adopt one of them for relay UE reporting in scenario 2. 
Proposal 4.  RAN2 to adopt one of the following options for Relay UE reporting in scenario 2:
Option 1. Using UE information procedure.
Option 2. Using measurement framework.
Option 3. Using UAI framework.
1. Conclusion
Based on above discussion, we have the following proposals and observations. 
Remaining issues for scenario 1
Observation: In normal PCell change procedure, key can be updated following network indication. In case of direct path addition/release/change, if PC5 unicast link is maintained while key changes, the remote UE and network should be able to distinguish the packets with old key and new key, otherwise the wrong data will be delivered to upper layer. 
Proposal 1: An explicit network indication should be introduced to indicate Remote UE to maintain or release the PC5 unicast link with the source relay UE during the procedures of direct path addition/direct path release/direct path change without indirect path change.
Proposal 2: RAN2 confirms that Rel-17 L2 U2N Relay can be used as a relay UE in Rel-18 MP operation.
Proposal 3: To enable network awareness of whether a candidate relay UE supports the PC5-RRC based solution or not, a relay UE can indicate the support in discovery message, e.g. in the AS container, and the remote UE can include the information in measurement results. RAN2 should send a LS to SA2 after agreeing to this.
Remaining issues for scenario 2
Proposal 4.  RAN2 to adopt one of the following options for Relay UE reporting in scenario 2:
Option 1. Using UE information procedure.
Option 2. Using measurement framework.
Option 3. Using UAI framework.
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