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[bookmark: _Ref35586532]Introduction
During the pre-meeting email discussion [RAN94e-R18Prep-12], the scope of Rel-18 relay was discussed and one draft WID [1] was given based on the email discussion. In the draft WID, there are still some open issues needs to be further checked in RAN#94 meeting. In this contribution, we will further discuss these open issues in the draft WID and our preferences are given based on the analysis.
Discussion
Scope of U2U relay
Regarding to the U2U relay, the current objectives in [1] are as below:
	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].
0. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
0. Relay discovery and (re)selection [RAN2, RAN4]
0. [Relay and remote UE authorization [RAN3]
0. Layer-2 relay specific part
1. UE-to-UE relay adaptation layer design [RAN2]
1. Control plane procedures [RAN2]
1. 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.]


Regarding to the bullet marked with yellow, UE-to-UE adaption layer design is acceptable for us. Hence, only the following three issues need further discussion:
· Issue 1: Whether groupcast should be supported by L2/L3 U2U relay?
· Issue 2: Whether RAN3 should be involved in the relay and remote UE authorization?
· Issue 3: Whether QoS handling needs to be captured?
For Issue 1, according to the pre-meeting email discussion, the main motivation of supporting groupcast is to support public safety service. But in our understanding, in Rel-18, it had better focus on unicast. The detailed reasons are listed below:
· Requirement
For public safety use cases, both U2N and U2U relay are feasible. Till now, U2N relay only supports sidelink unicast and it will also not support groupcast in Rel-18 according to the draft WID. Hence, it is not so urgent to support groupcast for U2U relay.
· Work load/specification efforts
If groupcast needs to be supported for U2U relay, the detailed mechanisms (e.g. relay selection, relay reselection, authorization, service continuity and etc.) may be very different compared with sidelink unicast. Some of the differences are listed below:
· For relay selection/reselection, the criterions used for relay UE selection/reselection may be different between groupcast and unicast. E.g., the group supported by the relay UE may need to be considered for U2U relay selection in case of groupcast.
· For authorization, whether group related authorization for relay UE should be introduced also needs to be discussed. 
· From the perspective of service continuity, service continuity is not required for sidelink unicast in case of U2U relay is used. But it is unclear whether service continuity should be considered for groupcast since there is service continuity requirement for public safety services. 
· For the control plane procedures, it should further discuss whether control plane procedures for groupcast is needed or not, and if it is needed, which control plane procedures are needed.
Based on the above analysis, the requirement for supporting groupcast by U2U relay is not urgent and it is obvious that if groupcast needs to be supported for U2U relay, more specification efforts are needed. Considering the work load in Rel-18, it had better limit the scope to unicast.
[bookmark: _Ref88661504]Proposal 1: For both L2 and L3 U2U relay, only sidelink unicast is supported in Rel-18.
If proposal 1 is agreed, Note 1B in the draft WID should be modified as below: [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.]
[bookmark: _Ref89072739]Proposal 2: If proposal 1 is agreed, Note 1B in the draft WID should be updated as: [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.]

For Issue 2, during the email discussion, one company pointed that considering this is U2U relay, it is unclear how RAN3 should be involved in the authorization. In our understanding, whether RAN3 should be involved in the authorization depends on whether gNB needs to know the authorization information of relay or remote UE. At least when relay or remote UE is in RRC_CONNECTED state, its sidelink resource should be controlled by gNB. Hence, in this case, before gNB configures the sidelink resource, it must know the authorization information of relay UE or remote UE. The authorization information is acquired by gNB from CN through NG interface, which will impact RAN3.
[bookmark: _Ref88661508]Proposal 3: RAN3 should be involved in the U2U relay/remote UE authorization.

For Issue 3, regarding to the QoS bullet, it is unclear what should be done in RAN2 for this bullet without SA2 input. Hence, it is not proper to list it here. In our understanding, a more general description, e.g., User plane procedures, should be added here instead of QoS. The main motivation of this modification is that some of the user plane procedures which may be not relevant to QoS should be re-discussed for U2U relay. For example:
· For U2U relay, since it has different architecture compared with U2N, how to perform the resource allocation should be re-discussed.
· Different from U2N, for U2U relay UE, it will be associated with PC5 links. Whether full-duplex or half-duplex should be used needs discussion. 
[bookmark: _Ref88661512]Proposal 4: It is suggested to modify the “QoS handling” bullet in the draft WID to “User plane procedures”.
Scope of service continuity
Regarding to the service continuity, the current objectives in [1] are as below:
	1. Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
1. Inter-gNB indirect-to-direct path switching (i.e., “UE 1 <-> relay UE A <-> gNB X” to “UE 1 <-> gNB Y”)
1. Inter-gNB direct-to-indirect path switching (i.e., “UE 1 <-> gNB X” to “UE 1 <-> relay UE A <-> gNB Y”)
1. Intra-gNB indirect-to-indirect path switching (i.e., “UE 1 <-> relay UE A <-> gNB X” to “UE 1 <-> relay UE B <-> gNB X”)
1. 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.


The only divergence is Note 2A which is corresponding to scenario D. In our understanding, the network interface impact of scenario D is similar as the scenario B, the original PC5 link release procedure is similar as scenario A and scenario C, and the new PC5 link establishment procedure is similar as scenario B and C. Considering scenario D is practical deployment scenario in the real network deployment and no additional specification efforts. Hence, it should be supported and the current Note 2A can be kept as it is.
[bookmark: _Ref88661515]Proposal 5: It is suggested to keep the current Note 2A as it is.
Scope of multi-path
Regarding to the multi-path, the current objective in [1] is as below:
	1. 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]:
2. 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.


Regarding to this topic, since majority (11 companies) agree to have a study phase, we can follow the majority’s view. Hence, the only leftover issue on this topic is whether L3 U2N relay should also be considered in this bullet?
For L3 U2N relay, remote UE is invisible to gNB. Hence, in our understanding, the multi-path for L3 relay is not AS level, but CN level. Hence, whether multi-path relay should be supported by L3 U2N relay totally depends on SA2’s decision. Since it is not relevant to RAN, it had better remove it from RAN Rel-18 WID.
[bookmark: _Ref88661518]Proposal 6: In RAN Rel-18 sidelink relay WID, regarding to multi-path, only L2 U2N relay should be considered. Whether multi-path should be supported for L3 U2N relay can be left to SA2 decision.
Scope of SL DRX
Regarding to the SL DRX, the current objective in [1] is as below:
	1. [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.]


Regarding to the SL DRX, there are two open issues:
· Issue 1: Whether SL DRX should be included in Rel-18 sidelink relay?
· Issue 2: Whether SL DRX should be supported by L2/L3 U2U relay?

For Issue 1, during the RAN2#116 meeting, whether the Rel-17 SL DRX mechanism can be used for discovery, communication and SL relay were discussed and the following agreements were reached:
Agreements on SL-DRX for ProSe: 
1:	RAN2 confirm R17 SL-DRX design can support non-relay-related ProSe communication directly without additional specific solution discussion / specification effort.
2:	RAN2 confirm the R17 SL-DRX design can support non-relay-related ProSe discovery by reusing SL default-DRX configuration used for communication without further additional specific solution discussion / specification effort.
Agreements on SL-DRX for ProSe: 
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.
4:	Will include the agreement above in addition to all other related agreements made last week and from this offline discussion into the response LS to SA2.	
Based on the above agreements, it is obvious that the Rel-17 SL DRX design can be reused for L3 U2N relay related discovery and communication without additional specification efforts. But for L2 U2N relay, there is no conclusion since there is greatly divergence, e.g., whether SL DRX is supported for SI /paging forwarding between relay UE and remote UE, how to align the DRX configuration for SI /paging forwarding with the SL DRX of the other PC5-S connection for the same remote UE and etc. In our understanding, there is no time to discuss these issues further in Rel-17 considering the deadline of Rel-17. Hence, it had better to be left to Rel-18.
[bookmark: _Ref88661523]Proposal 7: At least the SL DRX for L2 U2N relay can be included in Rel-18 sidelink relay.

For Issue 2, it should further discuss whether SL DRX can be applied L2/L3 U2U relay. For L3 U2U relay, since remote UE 1 is invisible remote UE 2, hence the legacy Rel-17 SL DRX can be reused for each PC5 link. For L2 U2U relay, compared with the legacy Rel-17 SL DRX, the only difference identified is that the SL DRX used in the two PC5 links should be aligned in order to achieve balance between power saving efficiency and traffic latency. The specification effort will be limited. Hence, it can be considered in Rel-18 sidelink relay.
[bookmark: _Ref88661526]Proposal 8: Considering Rel-17 SL DRX can be reused by L3 U2U, hence, only SL DRX for L2 U2U relay can be include in Rel-18 sidelink relay.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For both L2 and L3 U2U relay, only sidelink unicast is supported in Rel-18.
Proposal 2: If proposal 1 is agreed, Note 1B in the draft WID should be updated as: [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.]
Proposal 3: RAN3 should be involved in the U2U relay/remote UE authorization.
Proposal 4: It is suggested to modify the “QoS handling” bullet in the draft WID to “User plane procedures”.
Proposal 5: It is suggested to keep the current Note 2A as it is.
Proposal 6: In RAN Rel-18 sidelink relay WID, regarding to multi-path, only L2 U2N relay should be considered. Whether multi-path should be supported for L3 U2N relay can be left to SA2 decision.
Proposal 7: At least the SL DRX for L2 U2N relay can be included in Rel-18 sidelink relay.
Proposal 8: Considering Rel-17 SL DRX can be reused by L3 U2U, hence, only SL DRX for L2 U2U relay can be include in Rel-18 sidelink relay.
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