


3GPP TSG-RAN WG2 Meeting #119 Electronic	R2-2208154
Elbonia, 15 – 26 August 2022


Agenda item:	8.9.4
Source:	Nokia, Nokia Shanghai Bell
Title:	Considerations on reliability and throughput for multi-path
WID/SID:	NR_SL_relay_enh-Core - Release 18
Document for:	Discussion and Decision
1	Introduction
3GPP agreed on a work item on NR sidelink relay enhancements in order to introduce the potential solutions identified during the Rel-17 study item “Study on NR Sidelink Relay”. The objectives of this WI is to specify solutions that are needed to enhance NR Sidelink Relay for the V2X, public safety, and commercial use cases and agreed objectives of this WI as given in RP-221262 [1]. In this paper we discuss on the objective and scenarios for the objective 3 as copied below.

	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.



In this paper we discuss on the objective and scenarios for the objective above. 
2	Discussion
2.1	Clarification on working assumptions
Support of multi-path with relay, where a remote UE is connected to network via direct and indirect paths, is one of the objectives of Release 18 work (as copied above) to improve the reliability/robustness as well as throughput. 
It is important to clarify the objective’s aspects related to scope, requirement, or working assumption for Rel-18 from the beginning of the work. Some major aspect to be clarified as base is the conditions at which multi-path is applicable and/or acceptable as well as scenarios to be considered
Conditions: conditions at which switching to multi-path is needed (and accepted), e.g. required throughput over a given threshold or reliability higher than a given threshold.
Scenarios:
UE is using single direct path and is adding a second indirect path
UE is using a single indirect path and is adding a second direct path
UE is using multi-path with one direct and one indirect path, and 
	The direct path is subject to handover
	The indirect path needs a path switch to another indirect path
Proposal 1: RAN2 needs to discuss the conditions at which multi-path is allowed to be set up.
Proposal 2: RAN2 needs to agree on scenarios for switching between single-path and multi-path for which a solution is needed.
Proposal 3: RAN2 needs to agree on scenarios for mobility and/or path switching in multi-path for which a solution is needed.
At the same time SA2 WG agreed to address some new proximity services’ requirements with one of them being ‘Support of multi-path transmission over both simultaneous direct network communication path and indirect network communication path for UE-to-Network Relay for improved reliability or data rates. It is clear that solutions using L3 relaying can be handled by SA2 while solutions using L2 relaying is handled by RAN topic. However, it is important to clarify if there are any solution(s) which requires SA2 – RAN2 collaboration, e.g. AS-NAS communication? 
Proposal 4: RAN2 send an LS to SA2 to ask whether any NAS level solutions for KI#5 in Rel-18 needs to be considered by RAN. (See TP in Annex)

3	Conclusion
In this paper, we have made the following proposals:
Proposal 1: RAN2 needs to discuss the conditions at which multi-path is allowed to be set up.
Proposal 2: RAN2 needs to agree on scenarios for switching between single-path and multi-path for which a solution is needed.
Proposal 3: RAN2 needs to agree on scenarios for mobility and/or path switching in multi-path for which a solution is needed.
Proposal 4: RAN2 send an LS to SA2 to ask whether any NAS level solutions for KI#5 in Rel-18 needs to be considered by RAN. (See TP in Annex)
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1. Overall Description
Support of multi-path with relay, where a remote UE is connected to network via direct and indirect paths, is one of the objectives of Release 18 RAN2-led work item to improve the reliability/robustness as well as throughput (see RP-221262).
At the same time SA has agreed to address some new proximity services’ requirements with one of them being ‘Support of multi-path transmission over both simultaneous direct network communication path and indirect network communication path for UE-to-Network Relay for improved reliability or data rates. 
RAN2 assumes that solutions using L3 relaying can be handled by SA2 while solutions using L2 relaying is handled by RAN topic. However, it is important to clarify if there are any solution(s) which requires SA2 – RAN2 collaboration, e.g. AS-NAS communication? 

2. Actions:
To SA2 group. 
ACTION: RAN2 kindly asks SA2 to discuss and answer below question.
Question1: Does SA2 shares the understanding of RAN2 that solutions using L3 relaying can be handled by SA2 while solutions using L2 relaying is handled by RAN topic.
Question2: Has SA2 identified any solution(s) which requires RAN2-specific action, e.g. due to NAS -AS communication need?




