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1. Introduction
In RAN#94, a work item on enhancement of NR sidelink relay was approved. Objectives for enhancements on NR sidelink relay includes study on multipath in this work item as follows [1].
	3.	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.


This contribution provides our initial considerations on scenario 1 of multipath of sidelink relay.
2. Discussion
2.1 Considerations on Scenario
[bookmark: _Toc72163958][bookmark: _Toc72164083][bookmark: _Toc72164151][bookmark: _Toc72164281][bookmark: _Toc72166021][bookmark: _Toc72166096][bookmark: _Toc72166120][bookmark: _Toc72166132][bookmark: _Toc72166144][bookmark: _Toc72166215][bookmark: _Toc72166223][bookmark: _Toc72764097][bookmark: _Toc72764105][bookmark: _Toc72764113][bookmark: _Toc72764121]As per the scenario 1 of the objective on multipath, Remote UE is connected to the same gNB via one direct path and one indirect path via Layer-2 UE-to-Network relay. It is possible that:
· scenario 1.1: Remote UE and Relay UE of the indirect path are served by the same cell, and
· scenario 1.2: Remote UE and Relay UE of the indirect path are served by different cells of the same gNB.
[bookmark: _Toc110242627]For intra-gNB multipath, Remote UE and Relay UE can be served by the same cell or by different cells of the same gNB.
[bookmark: _Toc110242629]RAN2 to consider intra-gNB multipath with Remote UE and Relay UE served by the same cell and with Remote UE and Relay UE served by different cells of the same gNB.
2.2 Basic Management Procedures
For NR-DC, MN and SN can be served by the same gNB [2]. For scenario 1.2, since Remote UE and Relay UE are served by different cells of the same gNB, it is possible to model these two cells as in MN/MCG and in SN/SCG separately. Therefore, procedures for NR-DC management can be adopted for the management of multipath of sidelink relay, and some modifications are needed, such as introducing procedures for the relay bearer configuration. 
For scenario 1.1, whether these procedures for NR-DC management can be applied to it needed further study since both Relay UE and Remote UE are served by the same cell rather than different cells as in scenario 1.2. If those procedures are not applicable to scenario 1.1, some new procedures need to be defined, which will introduce more work load for standardization.
[bookmark: _Toc110242630]RAN2 to consider procedures for NR-DC management as baseline to manage intra-gNB multipath, especially for intra-gNB multipath with Remote UE and Relay UE served by different cells of the same gNB.
[bookmark: _Toc110242631]For intra-gNB multipath with Remote UE and Relay UE served by the same cell, RAN2 to further study on reusing NR-DC procedures or define new procedures.
Supposing intra-gNB multipath is modeled as NR-DC, Relay UE can be served by the MN or by the SN, so the indirect path can be managed by the MN and SN. And there is no need to restrict that the relay UE or indirect path is always managed by the MN. There for, if the indirect path is controlled by the SN, the SN addition procedure can be used to add the indirect path, and the configuration of relay channel if executed during this procedure. On the other hand, if the indirect path is controlled by the MN, the legacy SN addition procedure can be used to add the direct path.
[bookmark: _Toc110242628]For intra-gNB multipath modelled as NR-DC, there is no need to restrict that the relay UE or indirect path is always managed by the MN.
[bookmark: _Toc110242632]RAN2 to use the SN addition procedure to configure the SN together with the relay channel if the indirect path is controlled by SN.
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Observation 1:	For intra-gNB multipath, Remote UE and Relay UE can be served by the same cell or by different cells of the same gNB.
Observation 2:	For intra-gNB multipath modelled as NR-DC, there is no need to restrict that the relay UE or indirect path is always managed by the MN.

Proposal 1:	RAN2 to consider intra-gNB multipath with Remote UE and Relay UE served by the same cell and with Remote UE and Relay UE served by different cells of the same gNB.
Proposal 2:	RAN2 to consider procedures for NR-DC management as baseline to manage intra-gNB multipath, especially for intra-gNB multipath with Remote UE and Relay UE served by different cells of the same gNB.
Proposal 3:	For intra-gNB multipath with Remote UE and Relay UE served by the same cell, RAN2 to further study on reusing NR-DC procedures or define new procedures.
Proposal 4:	RAN2 to use the SN addition procedure to configure the SN together with the relay channel if the indirect path is controlled by SN.
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