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[bookmark: OLE_LINK71][bookmark: OLE_LINK72]As shown in [1], the current SID objective of R18 SL Relay multi-path is as follows:
	Objectives on multi-path support for the NR sidelink relay enhancements in NR [1]:
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]:
A. 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.



The Study Item of SL relay multi-path for both scenario 1 and scenario 2 was finalized during RAN WGs meetings in November 2022 and RAN WGs can proceed to normative work of the SL Relay multi-path part for both scenarios 1 and 2 in the coming meeting. During SI, it was concluded that the benefit of both scenario 1 and scenario 2 has been confirmed and that the solutions of scenario 1 cannot be totally re-used for that of scenario 2, in terms of link topology, protocol stack and some control plane procedures. Therefore, we will provide our views on the WID scope for R18 SL relay multi-path in this contribution.
  Discussion
With the successful completion of SI, the WID for R18 SL relay should be updated to start Work item for multi-path session according to the RAN WGs’ conclusions during SI phase. 
Per RAN WGs’ conclusions during SI phase, the normative work for scenario 1 and scenario 2 should be handled separately with some commonalities.
Firstly, the use cases identified and agreed for both scenarios are different, as follows [2]:
	· The following cases are to be supported for Scenario 1.
A.	The remote UE operating only on the direct path adds the indirect path under the same gNB; 
B.	The remote UE operating only on the indirect path adds the direct path under the same gNB; 
C.	The remote UE operating in multi-path releases the indirect path;
D.	The remote UE operating in multi-path releases the direct path;
G.	The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.  FFS if this case would be supported via separate release-and-add (A+C in separate reconfigurations) or a single switch procedure (e.g. similar to i2i service continuity).
· The following case can be supported via separate release-and-add for scenario 1 (B+D in separate reconfigurations):
E.	The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB.



	· The following cases are proposed to be supported for Scenario 2.
A.	The remote UE configured only on the direct path adds the indirect path under the same gNB; 
C.	The remote UE configured with multi-path releases the indirect path;
· Case B and case D are not supported for Scenario 2. 
· For Scenario 2, Case E is not supported. 
· For Scenario 2, whether to support Case G is discussed in normative phase, but RAN2 will not do additional work to enable it for Scenario 2 over Scenario 1.



And the relay UE is restricted to serve only one remote UE in Scenario 2, while the relay UE can serve multiple remote UEs in Scenario 1.
Consequently, the corresponding different procedures will be specified for diverse use cases as well.
On the other hand, the handlings of control plane for both scenarios are various as well:
· Addition/modification/release of the path: For multi-path scenario 1, remote UE can add indirect/direct path, and remote UE operating multi-path can release/change indirect/direct path; for multi-path scenario 2, only the indirect path can be added/release/changed (FFS). For those cases supported in SI, control plane procedure should be specified in WI. 
· SRB1/SRB2 Handling: For SRB1 and SRB2 configuration, RAN2 concluded that SRB1 and SRB2 can be configured on either the direct or the indirect path or on both at least with duplication, for scenario 1; Conversly, SRB1 and SRB2 can be configured at least on the direct path for scenario 2. Further details for (split) SRB1 and SRB2 are left to normative phase.
· [bookmark: OLE_LINK1]RLF Operation: RAN2 also discussed RLF when UE operating in multi-path Relay in SI. Upon detection of 3GPP-defined RLF failure in one path, remote UE can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured. When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2.
In addition to the use case and Control Plan, the designs of UP protocol stack for both scenarios are various as well:
RAN2 concludes that in Scenario 2, without the adaptation layer over non-3GPP link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over UE-to-UE link based on UE implementation; Without the adaptation layer over Uu link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery. In general,  do not specify adaptation layer over UE-to-UE link and Uu link for scenario 2. 
Authorization and association for scenario 2
RAN2 de-prioritizes discussion on authorization and association mechanism between remote UE and relay UE in scenario 2.
The above different aspects result in that different control plan procedures and UP protocol stacks will be supported for scenario 1 and scenario 2, respectively.
Observation 1: It has been confirmed by RAN2 during SI phase that different control plan procedures and UP protocol stacks will be supported for scenario 1 and scenario 2, respectively. 
[bookmark: _Hlk59519022]Proposal 1: it is proposed to update the corresponding objectives of WID for R18 SL relay enhancements, as follows:
Objective #3: Specify mechanisms to support multi-path for following scenarios [RAN2, RAN3]:
A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay as scenario 1, or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal) as scenario 2, 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).
A. Specify enhancement to support multi-path for scenario1 [RAN2, RAN3]:
i.  Specify addition/modification/release of path procedures, split RB/non-split RB configuration with/wo duplication, RLF and mobility procedures [RAN2, RAN3];
ii.  Specify L2 Protocol stack and corresponding functionalities design with adaptation layer [RAN2,RAN3];
iii. Specify authorization and association mechanism for multi-path [RAN2,RAN3];

B. Specify mechanisms to support multi-path for scenario2 [RAN2, RAN3]:
i.   Specify addition/modification/release of the indirect path, split RB/non-split RB configuration with/wo duplication, RLF and mobility procedures; [RAN2, RAN3];
ii.   Specify L2 Protocol stack and corresponding functionalities design without adaptation layer [RAN2,RAN3];
iii.  Specify authorization and association mechanism for multi-path [RAN2, RAN3].
Conclusions
According the above discussion we have following proposals: 
Observation 1: It has been confirmed by RAN2 during SI phase that different control plan procedures and UP protocol stacks will be supported for scenario 1 and scenario 2, respectively. 
Proposal 1: it is proposed to update the corresponding objectives of WID for R18 SL relay enhancements, as follows:
Objective #3: Specify mechanisms to support multi-path for following scenarios [RAN2, RAN3]:
A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay as scenario 1, or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal) as scenario 2, 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).
A. Specify enhancement to support multi-path for scenario1 [RAN2, RAN3]:
i.  Specify addition/modification/release of path procedures, split RB/non-split RB configuration with/wo duplication, RLF and mobility procedures [RAN2, RAN3];
ii.  Specify L2 Protocol stack and corresponding functionalities design with adaptation layer [RAN2,RAN3];
iii. Specify authorization and association mechanism for multi-path [RAN2,RAN3];

B. Specify mechanisms to support multi-path for scenario2 [RAN2, RAN3]:
i.   Specify addition/modification/release of the indirect path, split RB/non-split RB configuration with/wo duplication, RLF and mobility procedures; [RAN2, RAN3];
ii.   Specify L2 Protocol stack and corresponding functionalities design without adaptation layer [RAN2,RAN3];
iii.  Specify authorization and association mechanism for multi-path [RAN2, RAN3].
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