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1 Introduction
Sidelink relay is a very important extension of UE-to-UE direct communication (i.e., Sidelink) and has a wide variety of use cases in commercial, public safety and V2X communication services.  Not all those use cases and scenarios have been supported in 3GPP Rel-17 work.  For example, UE-to-UE relay has been left out of Rel-17 NR Sidelink WI. Hence, it is important to continue the SL relay work in 3GPP Rel-18.
In this contribution, we present our views on the WI scope for Rel-18 SL relay enhancements. 

2 Discussion 
[bookmark: _Toc532993704]2.1	Sidelink relay vs. other SL topics
There are many Sidelink related topics discussed in Rel-18 RAN Workshop in June [1].  At the end of workshop, a couple of sidelink related topics are all grouped under the same email thread #6 [2] :
· 6. Sidelink enhancements (excluding positioning), with the following example areas:
· SL enhancements (e.g., unlicensed, power saving enhancements, efficiency enhancements, etc.)
· SL relay enhancements 
· Co-existence of LTE V2X & NR V2X

It is worth noting that  SL relay has accomplished a SI phase in Rel-17, and made noticeable progress in identifying key issues and solutions. However, some other topics have not been properly studied yet. For example, Sidelink in unlicensed band is a completely new topic and there is no LTE SL precedent as reference design. Compared with other SL proposals, SL relay enhancement is more mature to start with a well-defined scope. Also, NR sidelink relay work is orthogonal to the other SL enhancements (e.g., support of multi-carrier CA, FR2 enhancements, etc.) and can be largely handled by RAN2 (with the help of RAN3).  Hence, we think it is reasonable to make NR SL relay enhancements as a separate WI.

Also, Rel-17 NR SL relay work did not have impact on RAN1. For Rel-18 work, we think it is natural  to continue to follow this guideline and avoid generate controversial issues which need RAN1 to resolve. A well-defined scope can avoid this. Thus, we propose:

Proposal 1: 	Rel-18 Sidelink relay enhancements should be a RAN2-led WI separate from other sidelink-related work.

2.2	Scope of SL relay enhancements work
Based on company contributions in RAN Workshop [1],  there are quite a long list of SL relay features suggested by a variety of companies , as shown below:
· UE to UE relay 
· Multi-connectivity (for both U2N/U2U)
· Multi-hop support
· Multi-path support 
· Mobility Enhancements for (Layer 2) U2N relay
· Inter-gNB mobility 
· Indirect/indirect path switching 
· Group mobility 
· CHO and DAPS support for U2N relay 
· Power efficient path selection for UP/CP 
· MBS relay Support 
· Power saving enhancements 
· Power-efficient reception of SIB and Paging in SL 
· Uu/SL DRX alignment in relay 
· support U2N relay and U2U relay in EN-DC scenario and NR-DC scenario 

However, it would be unrealistic to support all the features listed above in one release. It is imperative to priorities certain items to work first. Here we discuss this aspect.

During the discussion of SL relay scenarios in RAN Plenary#86 [4], both UE-to-NW relay and UE-to-UE relay are regarded important and have been studies in parallel in Rel-17. However, UE-to-UE relay has not been specified in Rel-17 due to time limitation. UE-to-UE relay is the crucial feature for public safety and also recommended by C-V2X community [3].  Logically, RAN2 need spend more efforts on UE-to-UE relay, instead of prioritizing further enhancements of UE-to-NW relay. It is also true that U2U relay function is an instrumental part of multi-hop UE-to-NW relay, in regards of supporting Paging and system information forwarding procedures. Hence, we propose to prioritize the UE-to-UE relay work in Rel-18.

Proposal 2: 	UE-to-UE relay work is prioritized in Rel-18 Sidelink relay enhancements. 

It has been discussed whether single-hop UE-to-UE relay shall be firstly prioritized [5]. Technically speaking, the main gap between single and multi-hop in relay discovery and selection is discovering a U2U relay UE which is 1 hop away from the target UE vs. n-hop away from the target UE. The control plane and user plane procedures should be designed as transparent to the number of PC5 hops travelled. The mobility issue is hard to deal in both single and multi-hop scenarios, given that the target UE itself maybe highly mobile, compared to a stationary gNB. Multi-hop U2U relay would like to have degraded performance in regards of latency, throughput, and reliability, when compared to single hop U2U. But those performance issues are inherent in the topology and are expected. They will not improve even when multi-hop part is pushed to a later release. So, we still propose to include baseline solutions for both single hop and multi-hop UE-to-UE relay in R18.

Proposal 3: 	Seek a common solution for both single-hop UE-to-UE relay and multi-hop UE-to-UE relay in Rel-18. 

Regarding whether to support both Layer 2 and Layer 3 solutions for UE-to-UE relay, we think Rel-17 study has already concluded that Layer 3 U2U relay does not have RAN impact. Hence, Layer 3 U2U relay, if desired, can be led by SA2, and no need to be considered as part of Rel-18 RAN work. However, to avoid the duplication of efforts, the relay discovery and (re)selection solution can be common for both L2 and L3 U2U relays.

Proposal 4: 	RAN WGs only work on the Layer 2 UE-to-UE relay in Rel-18, while a common solution for relay discovery and (re-)selection can be used by both Layer 2 relay and Layer 3 relay.

For UE-to-NW relay, it is important to extend the single-hop solution to multi-hop solutions to make U2N relay more useful in larger coverage holes (e.g., rural areas, long tunnels). Note that Rel-17 U2N relay design has already make PC5 adaptation layer and Uu adaptation layer easily extendable. In other words, forward-compatibility with multi-hop relay is already considered in user plane design in Rel-17 UE-to-NW design. For control plane procedures, especially for paging and SI forwarding, Layer 2 multi-hop U2N solution relies on a layer 2 UE-to-UE relay solution. This is the in-coverage relay UE will use PC5-RRC signaling to send those information to remote UE. But in multi-hop U2N relay, this PC5-RRC procedure will need to be on the top of an end-to-end (virtual) PC5 PDCP signaling bearer, because the remote UE is now more than 1 hop away from the in-coverage relay UE. From this perspective, the multi-hop U2N relay support can leverage the U2U relay solutions and does not to be  multi-hop U2U relay.

Proposal 5: 	Support to extend single-hop U2N Relay solution into multi-hop relay solution, by leveraging the Rel-18 U2U relay work. Rel-17 work.  

Multi-path support will help remote UE to achieve better throughput and reliability in both UE-to-NW relay and UE-to-UE relay scenarios. However, that it is better to have a generic multi-path design which can be applicable to both U2U and U2N, both single-hop and multi-hop, instead of optimizing a very narrow specific scenario, such as “direct Uu path + single hop indirect U2N relay path”. It is clear a multi-path solution for only such a scenario will only benefit the in-coverage remote UEs, and not applicable to the out-of-coverage remote UEs. Given that there are existing plenty of Uu-based solutions to increase the performance of an in-coverage UE, we think it is more critical to improve the throughput and reliability for multi-hop scenarios which a single end-to-end path is more vulnerable to radio link failures, and for better serving out-of-coverage remote UEs. 
 
Proposal 6: 	Support a generic Layer-2 multi-path solution for both UE-to-NW relay and UE-to-UE relay in Rel-18.  

Finally, for Rel-17 leftover issues of UE-to-NW relay design, we think it is important to cover the inter-gNB mobility support because that can maximize the benefits of a Layer 2 service continuity by hand over remote UEs to the control of a neighboring cell (direct or indirect). This is quite important given that the cell tends to become smaller and smaller in 5G and 6G era and UE may easily reaching a better relay camped in the neighboring cell.

Proposal 7: 	Support intra-gNB mobility for enhanced service continuity for UE-to-NW relay in Rel-18.  


Based on the above discussion, we have created a tentative scope of work in the based on the draft WID submitted in RAN workshop [6] and recommend RAN plenary to adopt the updated WID, as shown in Annex.

Proposal 8: 	RAN Plenary to adopt the proposed work scope in Annex in a new WID for NR Sidelink relay enhancement.  
3	Conclusion
Based on the discussions in the previous section, the following proposals are made: 
Proposal 1: 	Rel-18 Sidelink relay enhancements should be a RAN2-led WI separate from other sidelink-related work.
Proposal 2: 	UE-to-UE relay work is prioritized in Rel-18 Sidelink relay enhancements.
Proposal 3: 	Seek a common solution for both single-hop UE-to-UE relay and multi-hop UE-to-UE relay in Rel-18. 
Proposal 4: 	RAN WGs only work on the Layer 2 UE-to-UE relay in Rel-18, while a common solution for relay discovery and (re-)selection can be used by both Layer 2 relay and Layer 3 relay.
Proposal 5: 	Support to extend single-hop U2N Relay solution into multi-hop relay solution, by leveraging the Rel-18 U2U relay work. Rel-17 work.  
Proposal 6: 	Support a generic Layer-2 multi-path solution for both UE-to-NW relay and UE-to-UE relay in Rel-18.  
Proposal 7: 	Support intra-gNB mobility for enhanced service continuity for UE-to-NW relay in Rel-18.  
Proposal 8: 	RAN Plenary to adopt the proposed work scope in Annex in a new WID for NR Sidelink relay enhancement.  
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Annex
Proposed Work scope for “Rel-18 WID on Sidelink relay enhancements”

	[bookmark: _Hlk67323386]4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
Work Item objectives on aspects for UE-to-UE relay for both single-hop and multi-hop:
1. Specify mechanism for U2U relay discovery and (re)selection [RAN2, RAN4]
2. Specify mechanisms for Relay and Remote UE authorization [RAN3]
3. Specify mechanisms for U2U Adaptation layer design for Layer 2 relaying [RAN2]
4. Specify Control Plane procedures for Layer 2 relaying [RAN2, RAN3]
Work Item objectives on aspects for UE-to-Network relay:
5. Multi-hop support
6. Specify mechanisms to enhance service continuity, for L2 relaying [RAN2, RAN3];
a. Mobility of inter-gNB;
b. Mobility between indirect (via a first Relay UE) and indirect (via a second Relay UE under the same/different gNB)
Work Item objectives on common aspects for UE-to-Network and UE-to-UE Relay:
7. Specify mechanisms for multiple paths support for Layer 2 relaying, including direct + indirect path and indirect path1 and indirect path2 [RAN2];
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