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1. Introduction 
In this paper, we provide our views on how to support multi-path support for sidelink relays and the scenarios RAN3 should study in the SI phase.
2. Discussion
The following is the objective from Rel-18 sidelink relay WID for multi-path support:
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 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.

Proposal 1: RAN3 should identify spec impacts to support the scenario where a UE is connected to the same gNB using one direct path and one indirect path 1) via a L2 U2N relay or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal)
 
For studying the multi-path support, we can look to reuse principles, architecture and procedures defined for dual connectivity (MR-DC). However, MR-DC uses terminologies like Master Node (MN)/ Secondary Node (SN), MCG/SCG which won’t be applicable for Rel-18 multi-path support for sidelink relays as it is assumed that the UE is connected to the same gNB. To avoid confusion and provide clarity, we propose to use different terminologies e.g., “Primary path” and “Secondary path” for dual-path operation of a UE connected via a direct and indirect link towards the same gNB.

Proposal 2: Terminologies “Primary path” and “Secondary path” are introduced for dual-path operation of a UE connected via a direct and indirect link towards the same gNB
 
Proposal 3: RAN3 assumes that there is only 1 active RRC connection for the remote UE and the Primary path is defined as the path over which the UE establishes the RRC connection. RAN2 should confirm this.
 
In addition to providing throughput enhancements, multi-path support for sidelink relays is also intended to provide reliability as mentioned in the WID. It is therefore possible that a UE (out-of-coverage) is initially connected to NG-RAN via a L2 U2N relay which would be its primary path and later adds a direct path to NG-RAN upon coming into coverage. We therefore should study both the cases, where primary path path is direct or indirect link.

Proposal 4: RAN3 should consider the following scenarios for dual-path support
· Case 1: Primary path is direct (via Uu) and Secondary path is indirect (connected via L2 relay or another UE via ideal connection)
· Case 2: Primary path is indirect (connected via L2 relay or another UE via ideal connection) and Secondary path is direct (via Uu)

In Rel-17, there was only 1 path (so only primary path in Rel-17) and we looked at service continuity for L2 U2N relays and procedures during direct-to-indirect path switch or indirect-to-direct path switch. 

In order to support multi-path for sidelink relays in Rel-18, we should look at the mobility procedures for the secondary path. For both case 1 and case 2 in Proposal 4, the following procedures are possible for secondary path

	Intra-CU secondary path addition

	The intra-CU secondary path addition procedure enables the establishment of secondary path for providing multi-path support (one direct path and one indirect path via a L2 relay or another UE) for a UE underneath the same gNB-CU


	Intra-CU secondary path modification
	The intra-CU secondary path modification procedure enables the modification of secondary path configuration for a UE which is connected via multi-path underneath the same gNB-CU


	Intra-CU secondary path release
	The intra-CU secondary path release procedure enables the release of secondary path for a UE which is connected via multi-path underneath the same gNB-CU


	Intra-CU secondary path change
	The intra-CU secondary path change procedure enables the change of secondary path for a UE (e.g., indirect-to-indirect secondary path change or direct-to-direct secondary path change) which is connected via multi-path underneath the same gNB-CU


	Intra-CU primary path change with/without secondary path change

	The Intra-CU primary path change procedure enables the change of primary path with/without secondary path change (e.g., indirect-to-indirect primary path change or direct-to-direct primary path change) for a UE which is connected via multi-path underneath the same gNB-CU







  
Proposal 5: RAN3 should study the following scenarios for both case 1 and case 2 in Proposal 4 for intra-CU inter-DU mobility
· Intra-CU secondary path addition
· Intra-CU secondary path modification
· Intra-CU secondary path release
· Intra-CU secondary path change
· Intra-CU primary path change with/without secondary path change
 
Proposal 6: The call flows for Intra-gNB-CU Mobility (EN-DC mobility) and Inter-gNB-DU switch from direct to indirect path in TS 38.401 can be used as baseline for the scenarios identified in Proposal 5

3. Conclusion
Proposal 1: RAN3 should identify spec impacts to support the scenario where a UE is connected to the same gNB using one direct path and one indirect path 1) via a L2 U2N relay or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal)

Proposal 2: Terminologies “Primary path” and “Secondary path” are introduced for dual-path operation of a UE connected via a direct and indirect link towards the same gNB

Proposal 3: RAN3 assumes that there is only 1 active RRC connection for the remote UE and the Primary path is defined as the path over which the UE establishes the RRC connection. RAN2 should confirm this.

Proposal 4: RAN3 should consider the following scenarios for dual-path support
· Case 1: Primary path is direct (via Uu) and Secondary path is indirect (connected via L2 relay or another UE via ideal connection)
· Case 2: Primary path is indirect (connected via L2 relay or another UE via ideal connection) and Secondary path is direct (via Uu)

Proposal 5: RAN3 should study the following scenarios for both case 1 and case 2 in Proposal 4 for intra-CU inter-DU mobility
· Intra-CU secondary path addition
· Intra-CU secondary path modification
· Intra-CU secondary path release
· Intra-CU secondary path change
· Intra-CU primary path change with/without secondary path change
 
Proposal 6: The call flows for Intra-gNB-CU Mobility (EN-DC mobility) and Inter-gNB-DU switch from direct to indirect path in TS 38.401 can be used as baseline for the scenarios identified in Proposal 5
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