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1	Introduction
In RAN2#119bis-e meeting, RAN2 discussed multipath sidelink relay in terms of supported scenarios, SRB1/2 configurations, need of primary path and/or primary RLC entity, etc. 
This contribution discusses the FFS aspects from the last RAN2 meeting and further raises a potential issue in support of multipath SL relay.
2	Discussions
2.1	Supported cases
For both of scenario 1 and 2, RAN2 discussed what cases should be supported and decided to support case A, B, C, and D for scenario 1, and case A and C for scenario 2.
For Scenario 1 – RAN2 decided to support case E and G but it is FFS whether a separate procedure with release and addition is sufficient or not. Considering this is study phase, whether to have a single procedure by including release and addition into one RRC reconfiguration message seems to be more like a stage-3 level details, which can be discussed later. In the meanwhile, some companies proposed that i2i service continuity should be a baseline for case G, but nothing has been decided yet for i2i service continuity from signalling perspective. Therefore, it seems too early or not necessary to discuss at this moment the need of single procedure for case E and G.
Proposal 1: For scenario 1, the case E and G are supported by B+D and C+A, respectively, and further optimization via single procedure is not discussed in this release. 
For Scenario 2 - It is FFS whether B/D/E/G need to be supported. For scenario 2, it is questionable how or whether all the necessary RRC procedures e.g., initial access or RRC reconfiguration, can be performed if there is only the indirect path, which comprises non-3GPP UE-to-UE link. In addition, RAN2 agreed that one relay UE serves only one remote UE for scenario 2. With this restriction, if there is a link problem on the indirect path, it may not be easy to discover another relay UE because e.g., all the relay UEs may be occupied by other remote UEs, which may result in RRC connection re-establishment unless a direct path is present. Considering this, it would be beneficial to mandate the direct path for scenario 2, i.e., case B/D/E are not to be supported. For Case G, similar to scenario 1, it can be achieved by C+A as long as the relay discovery over non-3GPP UE-to-UE interface is out of scope. 
Proposal 2: For scenario 2, RAN2 assumes there is always a direct path.
Proposal 3: For scenario 2, Case B/D/E are not supported but case G is supported via C+A.  

2.2	SRB configuration
RAN2 agreed that:
For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths.
Both of SRB1 and SRB2 are for RRC messages and SRB1 would be for NAS messages prior to the establishment of SRB2. So, there is no difference between SRB1 and SRB2 in terms of delivered message and we see no motivation of configuring SRB1 and SRB2 on a different path.
Proposal 4: For scenario 1, SRB1 and SRB2 are always configured on the same path.
For scenario 2, it is FFS whether SRB1 and SRB2 can be configured on the indirect path, or on both paths. In RAN2#119bis-e meeting, it was discussed how to handle the failure over UE-to-UE link in scenario 2. 
Scenario 2 is mainly for boosting the throughput by having a relay UE as a e.g., replicated UE.
It was commonly understood that the failure detection over UE-to-UE link is not 3GPP scope. In addition, some companies thought that the failure over UE-to-UE link in scenario 2 is not even visible and no failure handling by taking the failure over UE-to-UE link is needed from 3GPP side. SRB1 and SRB2 are for carrying RRC messages regarding RRC re-establishment, RRC release, RRC setup, etc, and, for this, proper protocol layer configuration is required, e.g., RLC AM, and the link management would be essential. Thus, it would be safe to configure SRB only on the direct path. 
Proposal 5: In scenario 2, SRB1 and SRB2 are only configured on direct path.

2.3	Failure handing and RRC Connection re-establishment 
For single path operation, if RLF is detected on a path, there is no way but to re-establish the RRC Connection. However, having multiple paths, it allows reporting of RLF detected on one path via another alive path. 
In sidelink multipath relay, each path would be quite independent in terms of link quality, and it is likely that when one path is suffering from the radio problem, another path is working fine. Therefore, it would be beneficial for fast recovery to report the RLF via another path when detecting the RLF on one path. 
Some companies proposed to differentiate handling of the radio problem, e.g., to initiate re-establishment when RLF is detected on a specific path only. However, as said, each path is quite independent and fairly serving data transmissions. As long as SRB is configured as split RB and failure report, e.g., similar to FailureInformation in DC, can be transmitted via the alive path, there is no reason to initiate RRC connection re-establishment based on an RLF detected for a specific path. 
If SRB is not split RB, it seems straightforward that when RLF is detected on a path carrying SRB, the remote UE initiates the RRC connection re-establishment because the remote UE cannot report the failure whereas when RLF is detected on a path not carrying SRB, the remote UE reports the RLF via the path carrying the SRB. 
Proposal 6: If failure is detected in any of Uu link of the remote UE, UE-to-UE link, or Uu link of the relay UE, the remote UE does not initiate re-establishment but report the failure as long as one path is not suspended and carries SRB. The UE initiates re-establishment only when there is no alive path which carries SRB.
When the remote UE reports the detected RLF, it is expected that gNB initiates mitigation action like switching or releasing the failed path. Hence, it would be helpful for the gNB to know further information about the problematic path, link quality and/or buffered traffic volume.
Proposal 7: When the remote UE reports the failure of one path, RAN2 discuss what information is further reported, e.g., path information, link quality information, and/or buffer status.

2.4	PDCP duplication
In RAN2#119bis-e, it was questioned whether the split SRB is only for duplication, or it can be for split operation as well. Split operation is beneficial only when offloading is required, but for SRB, offloading is not deemed necessary while reliability matters. Thus, if split SRB is configured, duplication is sufficient and split operation is not necessary. 
Proposal 8: For SRB, if MP split RB is configured, duplication is always activated, i.e., split operation is not supported.
In DC, for a split DRB, PDCP control PDU is transmitted only to a primary RLC entity when duplication is activated. The reason was that there is not much motivation of duplicating the PDCP control PDU [R2-1806601]. In sidelink relay, however, the reason of configuring multipath operation with duplication is that a single path operation is not sufficient to ensure the reliability or increase the throughput. Then, it does not make sense that duplication is not applied to the PDCP control PDU but applied only to the PDCP data PDU. 
Proposal 9: For MP split bearer, if duplication is activated, PDCP control PDU and PDCP data PDU are all duplicated and transmitted to both RLC entities.
For a split DRB in DC, if duplication is not activated, the PDCP delivers the PDCP PDU to either one RLC entity or any RLC entity based on the data volume threshold. The reason was that split operation is deemed necessary only when offloading is required. 
In sidelink multipath relay, however, the network would decide to configure a multipath operation based on e.g., the link quality and the targeted reliability/throughput performance. Thus, the multipath should be used as much as possible, if configured, regardless of data volume. There is no clear motivation of not applying split operation due to low data volume.
Proposal 10: For MP split bearer, if duplication is not activated, PDCP PDU is transmitted to either RLC entity regardless of data volume, i.e., data volume threshold is not used.
With proposal 8, 9, and 10, it seems primary RLC entity does not need to be defined. 
Proposal 11: In sidelink multipath relay, primary RLC entity is not introduced. 

2.5	PCell
In RAN2#119bis-e email discussion [R2-2210913], it was questioned whether the PCell can be either direct path or indirect path. Majority view was that PCell can be on either the direct path or the indirect path, but the underlying understanding seems a bit different. 
Our view is that PCell can be on either direct path or indirect path because the remote UE can make an initial access via either the direct path or the indirect path. We don’t see a good reason to change or reconfigure the PCell needs upon the addition of another path. 
Proposal 12: For scenario 1, PCell is on either the direct path or the indirect path, where the remote UE makes an RRC connection. 
Proposal 13: PCell is not changed/reconfigured by addition of another path.
For scenario 2, assuming that the indirect path only case is not supported, the PCell can be assumed to be only on the direct path.
Proposal 14: For scenario 2, PCell is on direct path.

2.6	Fast setup of the relay UE
In RAN2#119bis-e email discussion [R2-2210913], it was asked how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure (Q4-2), where companies expressed diverged view. 
One way is that the relay UE initiates RRC connection establishment by receiving a message from a remote UE, which means that the relay UE starts from transmitting a RRC connection request and receives a RRC setup information from the gNB. However, to facilitate the multipath operation, it is important to reduce latency in the relay UE’s transitioning to RRC_CONNECTED. For this, we can consider that the network provides necessary information for the relay UE’s RRC setup to the remote UE in advance. The remote UE can forward this to the target relay UE so that the relay UE does apply the forwarded RRC setup information and transits to the RRC_CONNECTED state. 
Proposal 15: RAN2 study how to reduce the latency when the relay UE in RRC_IDLE/INACTIVE makes RRC connection, for example, by providing relay UE’s RRC setup information to the remote UE in advance.

3	Conclusion
Proposal 1: For scenario 1, the case E and G are supported by B+D and C+A, respectively, and further optimization via single procedure is not discussed in this release. 
Proposal 2: For scenario 2, RAN2 assumes there is always a direct path.
Proposal 3: For scenario 2, Case B/D/E are not supported but case G is supported via C+A.  
Proposal 4: For scenario 1, SRB1 and SRB2 are always configured on the same path.
Proposal 5: In scenario 2, SRB1 and SRB2 are only configured on direct path.
Proposal 6: If failure is detected in any of Uu link of the remote UE, UE-to-UE link, or Uu link of the relay UE, the remote UE does not initiate re-establishment but report the failure as long as one path is not suspended and carries SRB. The UE initiates re-establishment only when there is no alive path which carries SRB.
Proposal 7: When the remote UE reports the failure of one path, RAN2 discuss what information is further reported, e.g., path information, link quality information, and/or buffer status.
Proposal 8: For SRB, if MP split RB is configured, duplication is always activated, i.e., split operation is not supported.
Proposal 9: For MP split bearer, if duplication is activated, PDCP control PDU and PDCP data PDU are all duplicated and transmitted to both RLC entities.
Proposal 10: For MP split bearer, if duplication is not activated, PDCP PDU is transmitted to either RLC entity regardless of data volume, i.e., data volume threshold is not used.
Proposal 11: In sidelink multipath relay, primary RLC entity is not introduced. 
Proposal 12: For scenario 1, PCell is on either the direct path or the indirect path, where the remote UE makes an RRC 
connection. 
Proposal 13: PCell is not changed/reconfigured by addition of another path.
Proposal 14: For scenario 2, PCell is on direct path.
Proposal 15: RAN2 study how to reduce the latency when the relay UE in RRC_IDLE/INACTIVE makes RRC connection, for example, by providing relay UE’s RRC setup information to the remote UE in advance.





