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1   Introduction
During the RAN93-e meeting, the work scope of Rel-18 SL relay is discussed via email discussion [1] and the draft WID of Rel-18 SL relay [2] is given as the basis for RAN#94 discussion. However, there are still several controversial parts highlighted in yellow in the draft WID, such as the groupcast support for UE-to-UE relay, multi-path study for L3 U2N relay and the SL DRX for SL relay operation. In this contribution, we will discuss these issues and present our opinions. 

On the other hand, the work scope of Rel-18 UE aggregation was discussed in [3]. There are two alternatives for capturing the objectives: 1) Alt1: merge the UE aggregation with Rel-18 SL relay and study the UE aggregation based on multi-path SL relay; 2) Alt2: have a separate SI for UE aggregation. Two draft WIDs are given in [4] based on the two alternatives respectively. In this contribution, we will also provide our views on the merged objectives of UE aggregation and multi-path relay study. 
2   Discussion

2.1   Dependency with SA2
During the Rel-18 SL relay email discussion, it is observed that a study item for ProSe phae 2 is approved in SA in order to investigate further 5G system enhancements to support Proximity Services in Rel-18. Some companies think that it is necessary to align the RAN side enhancement for sidelink relay with SA2 work.  

Compared with the draft WID in RAN, the following relay features are additionally supported in SA2’s WID [5]:

· Support of multi-hop UE-to-UE and UE-to-Network relay
· Support MBS traffic to remote UE by UE-to-Network relay
· Support of non-3GPP RAT (e.g. Wi-Fi or Bluetooth) over PC5 reference point for UE-to-Network Relay
· Support of Emergency Services for Remote UE over UE-to-Network Relay
· Support of PWS/ePWS for Remote UE over UE-to-Network Relay.

· Support of PC5 DRX for Direct Communication, Direct Discovery, UE-to-Network Relay and UE-to-UE Relay.
As we can see, the SA2’s ProSe phase 2 study is quite comprehensive. Some of the features have been proposed by companies in initial phase R18 RAN based SL relay discussion and most of them are ranked with lower priority and excluded from the current draft WID. Considering the limited time in Rel-18, it is hard to support all these features in RAN. It is suggested to leave the study of these new features to Rel-19 if necessary.  
Proposal 1: The new features studied in SA2, such as mutli-hop, MBS relay, non-3GPP RAT support, etc., is not considered in Rel-18 SL relay in RAN. 
2.2   UE-to-UE relay
According to the moderator summary of Rel-18 SL relay email discussion[1], the following issues on UE-to-UE relay are marked as less stable and pending for further discussion:

· The groupcast support for UE-to-UE relay
· UE-to-UE relay adaptation layer design
· QoS handling if needed, subject to SA2 progress
· 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 unicast and groupcast.
For the groupcast support of UE-to-UE relay, the potential use cases should be firstly clarified with SA. Actually, we do not see the groupcast based UE-to-UE relay support in SA2’s new SID for Proximity based service [5]. On the other hand, the Rel-17 SI study assumes unicast communication between relay UE and source/destination UEs. The key issues and possible solutions for groupcast based UE-to-UE relay has not been studied yet. Based on this observation, it is suggested to focus on the specification work of unicast based UE-to-UE relay in Rel-18. 

With regard to the objective of adaptation layer design for UE-to-UE relay, some companies suggest to change it to “User plane support for U2U relay(e.g. PC5 adaptation layer design)”. Since the UE-to-UE relay is an objective for WI phase, it is better to be as specific as possible. The objective description of adaptation layer design is clear enough. It is not necessary to refining the wording any more.

For the QoS handling, TR 38.836 has captured that the design of QoS support for UE-to-UE relay are in the scope of SA2 and upper layer. No RAN2 impacts is identified. Based on this observation, this objective has been changed into the form of “QoS handling if needed, subject to SA2 progress” . We think we may keep the current wording as it is.

For the Note 1B, we may keep the former part, i.e. a remote UE is connected to only a single relay UE at a given time. It is actually the assumption made during the SI phase of R17 SL relay. This assumption is still valid for now since it may greatly simplify the scenarios and relevant design. With regard to the latter part, it can be removed if the groupcast based UE-to-UE relay is not supported in Rel-18.
Proposal 2: It is suggested to focus on the specification work of unicast based UE-to-UE relay in Rel-18. 
Proposal 3: For the Note 1B, the following change is suggested: “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 unicast and groupcast.”

2.3   Service continuity of L2 UE-to-Network relay

For the objective of L2 U2N relay’s service continuity, the following four scenarios have been listed. However, it is still doubted whether the scenario D (i.e. inter-gNB indirect-to-indirect path switching) should be supported. 

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”)

In our opinion, the scenario D should also be considered. Based on the specification work of scenario B and C, scenario D could be supported without much additional specification work. It is anticipated not to leave this feature to R19.

Proposal 4: The service continuity for inter-gNB indirect-to-indirect path switching scenario should be considered in Rel-18 SL relay.
2.4   Multi-path and UE aggregation

For the multi-path relay, we think it is beneficial for both L3 remote UE and L2 remote UE to support the multi-path delivery. For example, L3 remote UE may divide its traffic transmission via direct and indirect path for the purpose of throughput improvement. It is suggested to study this feature in Rel-18.
Secondly, many companies suggest to have a study phase first. In our opinion, since the multi-path support is limited to UE connected to the same gNB using one direct path and one indirect path, we may directly go to WI phase to specify the solutions for this simple scenario. Based on this understanding, Note 3A, i.e., “Study on the benefit and potential solutions are to be completed in RAN#98 which will decide whether/how to start the normative work.” may be removed from the WID.
On the other hand, the work scope of Rel-18 UE aggregation was discussed in [3]. There are two alternatives for capturing the objectives: 1) Alt1: merge the UE aggregation with Rel-18 SL relay and study the UE aggregation based on SL relay mutli-path; 2) Alt2: have a separate SI for UE aggregation. Two draft WIDs are given in [4] based on the two alternatives respectively.
Suppose the UE aggregation is to be merged with the multi-path SL relay, it is better to have an objective with study phase for the multi-path relay support. For the detailed objectives, a simplified description is proposed as follows, which focus on the multi-path relay based UE aggregation study for the purpose of reliability and throughput enhancement. 
	· Study the benefit and potential solutions for UE aggregation to enhance reliability and throughput:

     a) multi-path relay based UE aggregation, where anchor UE is connected to the same gNB using one direct path and one indirect path, and the non-anchor UE is the relaying UE on the indirect path between gNB and anchor UE; 

Note 1: The anchor and non-anchor UEs for aggregation are interconnected by sidelink or an unspecified UE-UE link.  

Note 2:  PDCP layer aggregation is assumed.


Proposal 5: It is suggested to support the multi-path for L3 U2N relay in Rel-18.

Proposal 6: Suppose the UE aggregation is merged with multi-path in Rel-18 SL relay, it is better to have an objective with study phase for the multi-path relay based UE aggregation support. Otherwise, it is suggested to have a normative-work objective for multi-path relay. 
2.5   SL DRX
One of the remaining issue for the draft SL relay WID is whether to support sidelink DRX introduced in Rel-17 for power saving in relay operation as follows. 

	2. [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.]


As far as we know, the following agreements on SL-DRX for ProSe have been reached during RAN2#116 meeting:
	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 we can see, Rel-17 SL-DRX design can be reused for L3 relay’s ProSe communication and discovery. But for layer-2 relay, no conclusion has been made. In other word, whether Rel-17 SL-DRX design can be used for L2 relay can be up to UE implementation and RAN2 does not specify any restriction now. If relay UE and remote UE have power saving requirement, they can activate SL DRX function just like normal SL capable UE. For example, Tx relay UE may decide the SL DRX for the Rx remote UE, or vice versa. We do not see big issue for the Rel-17 SL-DRX design being used for L2 U2N relay. On the other hand, the work scope of Rel-18 SL relay include many other objectives with higher priority, such as UE-to-UE relay, inter-gNB mobility and multi-path support. It is suggested not to consider additional SL DRX enhancement for L2 U2N relay in Rel-18.

Observation 1: Rel-17 SL-DRX design can be reused for L3 relay’s ProSe communication and discovery.

Observation 2: RAN2 does not specify any restriction for the SL-DRX support for L2 U2N relay, which means the SL DRX may be supported for sidelink relay UE and remote UE like other normal SL capable UE. 
Proposal 7: It is suggested not to consider additional SL DRX enhancement for L2 U2N relay in Rel-18.
3   Conclusion
In this contribution, we discuss the yellow highlighted pending issues in the draft WID. And we have the following observations and proposals:

Observation 1: Rel-17 SL-DRX design can be reused for L3 relay’s ProSe communication and discovery.

Observation 2: RAN2 does not specify any restriction for the SL-DRX support for L2 U2N relay, which means the SL DRX may be supported for sidelink relay UE and remote UE like other normal SL capable UE. 
Proposal 1: The new features studied in SA2, such as mutli-hop, MBS relay, non-3GPP RAT support, etc., is not considered in Rel-18 SL relay in RAN. 
Proposal 2: It is suggested to focus on the specification work of unicast based UE-to-UE relay in Rel-18. 
Proposal 3: For the Note 1B, the following change is suggested: “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 unicast and groupcast.”

Proposal 4: The service continuity for inter-gNB indirect-to-indirect path switching scenario should be considered in Rel-18 SL relay.
Proposal 5: It is suggested to support the multi-path for L3 U2N relay in Rel-18.

Proposal 6: Suppose the UE aggregation is merged with multi-path in Rel-18 SL relay, it is better to have an objective with study phase for the multi-path relay based UE aggregation support. Otherwise, it is suggested to have a normative-work objective for multi-path relay.  
Proposal 7: It is suggested not to consider additional SL DRX enhancement for L2 U2N relay in Rel-18.
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