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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.  After several rounds of discussions [1], the WID scope for Rel-18 SL relay enhancements has been converged to the following [2]:

	1. Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [and groupcast] [RAN2, RAN3, RAN4].
A. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
i. Relay discovery and (re)selection [RAN2, RAN4]
ii. [Relay and remote UE authorization [RAN3]]
B. Layer-2 relay specific part
i. UE-to-UE relay adaptation layer design [RAN2]
ii. Control plane procedures [RAN2]
iii. QoS handling if needed, subject to SA2 progress [RAN2]
Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
[Note 1B: A remote UE is connected to only a single relay UE at a given time and the relay (re)selection criterion is the same in uncast and groupcast.]
2. Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
A. Inter-gNB indirect-to-direct path switching (i.e., “UE 1 <-> relay UE A <-> gNB X” to “UE 1 <-> gNB Y”)
B. Inter-gNB direct-to-indirect path switching (i.e., “UE 1 <-> gNB X” to “UE 1 <-> relay UE A <-> gNB Y”)
C. Intra-gNB indirect-to-indirect path switching (i.e., “UE 1 <-> relay UE A <-> gNB X” to “UE 1 <-> relay UE B <-> gNB X”)
D. Inter-gNB indirect-to-indirect path switching (i.e., “UE1 <-> relay UE A <-> gNB X” to “UE1 <-> relay UE B <-> gNB Y”)
Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.
3. Study the benefit and potential solutions for multi-path support in Layer-2 [and Layer-3] UE-to-Network relay to enhance reliability and throughput in the following scenario [RAN2]:
A. A UE is connected to the same gNB using one direct path and one indirect path.
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.
4. [Support of SL DRX for sidelink relay operation if not done in Rel-17] [RAN2]
[Note 4A: This objective is to be checked in RAN#94e.]



However, there are still some fluid parts in the draft WID (as highlighted above) , which need some  further discussion. In this contribution, we present our views on the WI scope for Rel-18 SL relay enhancements. 
2 	Discussion 
[bookmark: _Toc532993704]2.1	Support of SL groupcast in UE-to-UE relay
NR Sidelink UEs are able to conduct both SL unicast and SL groupcast, while LTE SL UEs can only conduct SL broadcast. For the UE-to-UE relay scenario, it is important to enable the relay UE to relay a SL groupcast traffic to multiple UEs. 
For example, for vehicle platooning, the leading vehicle’s message may not reach every platoon members due to the length of the platoon and the limitation of the sidelink communication range. In this case, a relay vehicle in the middle-section of the platoon needs to relay the groupcast message to a subset of member vehicles which cannot hear the initial groupcast from the platoon leader (i.e., the first/leading vehicle of the platoon) directly.  If the SL groupcast is not supported, then some of the platoon members can only receive SL unicast messages from the relay UE, and that would introduce additional latency and may de-stabilize the platoon operations. Similar latency concerns will also be applicable to some public safety scenarios.
Regarding the issue that adding groupcast may introduce additional work for relay reselection, we think this is not the case. The NR SL relay UEs are supposed to support both SL unicast and SL groupcast by default, so there is no need to add  additional relay (re)selection criteria for supporting SL groupcast relay.
Proposal 1: 	Rel-18 Sidelink relay enhancements should support UE-to-UE relay for groupcast.
2.2	Support of Multi-path relay: Layer 2 vs. Layer 3 
In the draft WID[2]. it has been proposed to study the multi-path relay for the “indirect + direct” UE-to-Network relay scenario. This is an essential scenario which is currently possible with the Rel-17 Layer 2 U2N relay, since the PDCP entities in gNB and Layer 2 remote UE can choose from two different paths (indirect via U2N relay UE or direct) for transmission and reception of PDCP PDUs. However, for Layer 3 relay solution in this same scenario, the L3 remote UE is invisible to gNB, so it is unclear how the gNB can be involved in the multi-path setup and maintenance. In other word, the Layer 3 scheme is equivalent to the split/merge of IP layer traffic and has no impact on RAN work. It can also be argued that the layer-3 multi-path solutions are already supported in Rel-17 as in-coverage Layer 3 remote UE can always maintain its direct communication like towards NW while using a Layer 3 U2N relay. There is no AS layer restriction or checking mechanism to invalidate this operation. Thus, there is no need to further study or investigate this in Rel-18.
Proposal 2: 	Rel-18 Sidelink relay enhancements should only support Layer 2 U2N multi-path relay.
2.3	Need of study of Multi-path Sidelink Relay 
It has been proposed by some companies [1] to have a study phase for multi-path. In our view, the “indirect+direct” multi-path scenario is relatively simple and only applicable to in-coverage remote UEs. The corresponding multi-path solution is quite straight-forward and would be hinged on PDCP-layer. Thus, there is no need for a study and RAN2 can begin the work of multi-path SL relay directly.
There are also some discussion about merging the UE aggregation into multi-path Sidelink relay topic and have a study on this. While it is true that UE aggregation, as a complex new topic, worth some study to figure out the solution space, we think UE aggregation is somehow orthogonal to relay work. This is because sidelink is only one means of inter-UE communication. Bluetooth, Wi-Fi, UWB links are also good candidates to formulate an “aggregated’ UE. Also, UE aggregation need more generic solutions for a variety of scenarios, but the SL multi-path work is limited to “single direct path + single indirect path” scenario. Hence, we think it is not appropriate to combine the UE aggregation work into Rel-18 Sidelink relay enhancements. 
Based on the above considerations, we think there is no need for a study phase for multi-path SL relay work in Rel-18.
Proposal 3: 	No study phase is needed for multi-path sidelink relay work .
2.4	Support of SL-DRX for Sidelink relay 
The support of SL DRX for sidelink relay has been discussed in RAN2#116-e [3], and there is no solid conclusion of whether the Rel-17 SL-DRX solution (to be completed) is directly applicable to relay cases w/o any further enhancements. The detailed agreements are captured as below: 
	RAN2#116-e agreements for relay related ProSe communication and discovery:
1:	RAN2 confirms Rel-17 SL-DRX design can be reused for relay-related ProSe communication in layer-3 relay without additional specific solution discussion/specification effort.
2:	Keep RAN2 previous agreement (prioritize the non-relay case without consideration of relay specific optimization in Rel-17) but we’re not going to make any conclusion if L2 relay-related ProSe communication is supported or not in Rel-17 now.
3:	RAN2 confirms Rel-17 SL-DRX design can be reused for L3 relay-related ProSe discovery without additional specific solution discussion/specification effort (by applying SL default-DRX configuration). No conclusion if L2 relay-related ProSe discovery is supported or not in Rel-17 now. RAN2 does not specify any restriction now.



As can be seen, RAN2 is “not going to make any conclusion if L2 relay-related ProSe communication is supported or not in Rel-17 now” and my understanding is that RAN2 will further discuss and conclude this issue in the meetings in early next year. If RAN2 cannot reach new agreements on this issue, then SL-DRX enhancements for relay would need to be included in Rel-18 WID scope.
Proposal 4: 	A placeholder for SL-DRX  in relay operation can be kept in WID until further clarification from RAN2 are provided by RAN#95.

3	Conclusion
Based on the discussions in the previous section, the following proposals are made: 
Proposal 1: 	Rel-18 Sidelink relay enhancements should support UE-to-UE relay for groupcast.
Proposal 2: 	Rel-18 Sidelink relay enhancements should only support Layer 2 U2N multi-path relay.
Proposal 3: 	No study phase is needed for multi-path sidelink relay work .
Proposal 4: 	A placeholder for SL-DRX  in relay operation can be kept in WID until further clarification from RAN2 are provided by RAN#95.
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