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1	Introduction
In RAN3#117bis-e meeting, the following progress has been made for the support of Multipath for Sidelink Relay.
For Scenario 1, the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline. Whether to enhance the responsibility of gNB-CU and gNB-DU in Rel-18 is FFS. 
For the responsibility of gNB-CU and gNB-DU in Scenario 2, the RAN3 waits for RAN2’s progress on protocol stack for Scenario 2.
For the multi-path support, the gNB-CU takes the responsibility to decide the addition/modification/release of the path.
For intra-DU and inter-DU cases, the UE Context Setup / Modification procedure can be reused to configure the 2nd path with possible enhancements. The details will be discussed based on RAN2 progress.
The RAN3 waits for the RAN2 progress on whether the gNB-DU knows the path information of each configured path.
WA: The direct path and indirect path cannot be configured for a remote UE simultaneously in this release, depending on RAN2 decision.
The gNB-CU is responsible to determine the data split among two paths for a DRB for both intra-DU and inter-DU cases.
For intra-DU case, two F1-U tunnels are setup between CU and DU for a split DRB. FFS on how to support the multi-path delivery of split SRB.
WA: The RAN3 will specify the details of the path change procedure after introducing the procedure of the direct/indirect path addition.
Previous RAN3 agreement is updated as follows:
For Scenario 1, addition of direct/indirect path are supported as follows:
Add direct path, after the establishment of the indirect path.
Add indirect path, after the establishment of the direct path.
For Scenario 2, addition of direct/indirect path are supported as follows:
Add indirect path, after the establishment of the direct path.
Whether to add direct path, after the establishment of the indirect path is pending to RAN2 decision.
For Scenario 2, interface between UEs are non-3GPP defined. Therefore, in the UE context setup/modification procedure, the PC5 Relay RLC channel configurations are not needed for remote UE and relay UE..
In this contribution, we provide further analysis and give the proposals.
[bookmark: _Ref178064866]2	Discussion
The following figure depicts CU-DU split architecture supporting multipath scenario for intra-gNB case, including both intra-DU and inter-DU.
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Figure 1: CU-DU split architecture supporting the MP scenario in the same gNB, where the two paths are associated with different cells

2.1 Direct/indirect path addition/release
Proposal 1-1A (modified): 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. FFS if a single procedure for this case would be supported.
RAN2 is going to discuss which cases to be supported for Scenario 1. For example, in case E, considering the direct path is changed to a different cell, this can mostly be attributed to its own mobility and as a result, the remote UE will not be able to keep the indirect path via the same U2N relay UE. In addition, based on the measurement configuration and results, the gNB can configure:
· Either the change of the direct path to a different cell of the same gNB and keep the indirect path.
· Or the change of the direct path to a different cell in a different gNB and release the indirect path. As Re-18 does not support the case where the remote UE is now allowed to be connected to two cells from different gNBs. 
Given that this is the first release for this item, we should specify basic operations first, hence, the network behavior should be consistent when the direct path changes to a different cell of the same/different gNB. We foresee F1AP impacts when support the gNB-CU to inform the gNB-DU about the path addition/release.
Proposal 1 [bookmark: _Toc118411236]In Scenario-1, if the direct path changes to a new cell of the same/different gNB, the indirect path on the old cell should be released and added on the new cell. 
Proposal 2 [bookmark: _Toc118411237]The gNB-CU indicates to the gNB-DU whether to add/release at least an indirect path. The F1AP could be enhanced by adding an indicator and/or the channels mapping to be added/released.

2.2 UL/DL transmission
RAN3 has the following agreement and FFS on the data aspects.
The gNB-CU is responsible to determine the data split among two paths for a DRB for both intra-DU and inter-DU cases.
For intra-DU case, two F1-U tunnels are setup between CU and DU for a split DRB. FFS on how to support the multi-path delivery of split SRB.
[bookmark: _Ref189046994]In RAN2, it also has been discussed for Scenario 1 how the split bearer will be configured. Considering the case when a multipath split bearer is configured, SRB1/SRB2 can be configured only on direct or only on indirect paths or on both paths. In DL, the selection of the transmission path for SRB1/SRB2, as in legacy, should be up to network implementation. For UL transmissions, the CP signaling can be performed on the best or most robust path available, i.e., only on the direct path or only on the indirect path or duplicated on both direct and indirect paths. RAN3 would wait for the conclusion from RAN2 on the MP split bearer. Regarding how to support the multi-path delivery of split SRB, we don’t see major difference as the legacy DC. Therefore, current PDCP duplication can be reused when split bearer is configured. And after two F1-U tunnels have been established, the data split can be left to network’s implementation, that means whether the CU would prefer to transmit data over the primary path (terminology to be decided by RAN2), or choose to split the data over two tunnels according to its evaluation of network performance. 
Proposal 3 [bookmark: _Toc118411238]In general, the legacy DC mechanism can be reused to support split bearer.
Proposal 4 [bookmark: _Toc118411239]How to split the data over different paths is up to network’s implementation.
3	Conclusion
In this paper we propose.
Proposal 1	In Scenario-1, if the direct path changes to a new cell of the same/different gNB, the indirect path on the old cell should be released and added on the new cell.
Proposal 2	The gNB-CU indicates to the gNB-DU whether to add/release at least an indirect path. The F1AP could be enhanced by adding an indicator and/or the channels mapping to be added/released.
Proposal 3	In general, the legacy DC mechanism can be reused to support split bearer.
Proposal 4	How to split the data over different paths is up to network’s implementation.
4	References
R3-225955, SoD of CB: # SLRelay3_Others, LG Electronics (moderator)

	4/4	
image1.png
cu/

DU
Direct Indirect
(Cell (Cell2)
*----m- >
. PC5 .

Remote UE Relay UE




image2.png
Ccu
Direct Indirect
(Cell1) (Cell2)

Remote UE Relay UE





