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[bookmark: _Ref2933478]Introduction
It was concluded [1], [2] in RAN #94-e meeting that release 17 sidelink enhancement RAN1 work has not been finished and will be extended to the first quarter of 2022. 

Agreement
RAN1 is tasked to complete the remaining normative work for Rel-17 NR sidelink enhancement by Q1 of 2022
· All RAN1 decisions that impact other WGs should be finalized in RAN1#107bis-e

Agreement
Use the list of open issues provided RP-212880 (status report of WI: NR sidelink enhancement) as a starting point for technical discussions in RAN1. 
· This does not mean that all the issues included in the list are considered essential or the list is complete
· RAN1 should not spend additional effort to further refine the list

In this contribution, we discuss the topics of Rel-17 NR sidelink enhancements.
Discussion 
In the status report of Rel-17 NR sidelink enhancement for RAN #94-e meeting  [3], a list of remaining RAN1 open issues was provided. All the listed open issues were extensively discussed in the last two RAN1 meetings (RAN1 #107b-e meeting and RAN1 #108-e meeting). Much progress, in terms of agreements and conclusions, has been made on these open issues. 

There are still some remaining issues in RAN1 Rel-17 NR sidelink enhancement, which were discussed in [4]. For example, it is open on the relationship between resource selection window used for sidelink transmission carrying inter-UE coordination and resource selection window for determining the set of resources. It is open on UE-B’s behavior when receiving both preferred resource set and non-preferred resource set from the same UE-A or different UE-As. Overall, we think these issues are less essential from technical point of view and they can be addressed during RAN1 maintenance phase. 

There is one issue discussed extensively in the last two RAN1 meetings, but no agreement or conclusion is achieved. It was agreed that the physical layer at Tx UE selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated DRX active time of the Rx UE. However, the existing resource selection procedure has no mechanism to ensure a subset of the reported candidate resources to MAC layer is within the indicated DRX active time of the Rx UE. 

There is an argument that Tx UE based on its implementation to select at least one candidate resource within the indicated DRX active time of the Rx UE. However, we do not think relying on UE implementation is a preferrable solution. It is unclear of Tx UE’s resource selection behavior, as well as the subsequent system performance impact. Hence, we think it is necessary to specify the resource selection procedure to ensure that at least a subset of the reported candidate resources is within the indicated DRX active time of the Rx UE. This can be performed in the maintenance phase of RAN1 Rel-17 NR sidelink enhancement. 

One more issue worth further discussion is about the ambiguity of multiple inter-UE coordination information from the same UE-A. Based on the existing RAN1 agreements, the inter-UE coordination information, either in SCI format 2-C or MAC CE, does not carry “priority” value used by UE-A to determine the preferred resource set. When both explicit request triggered and condition triggered inter-UE coordination information are supported, there are three different ways for UE-A to determine the “priority” value to be used in determining the preferred resource set: 1). Based on explicit request from UE-B; 2). Based on the resource pool (pre)configuration; 3). Based on UE-A implementation. When UE-A sends multiple inter-UE coordination to UE-B, UE-B does not know which “priority” value is used by UE-A in determining the corresponding preferred resource set. Although it was agreed in RAN1 that it is up to UE-B implementation to use one or multiple of them in its resource selection, it is unclear how UE-B can make the proper decision without the knowledge of “priority” value associated with preferred resource set. Again, we think this ambiguity issue can be addressed in the maintenance phase of RAN1 Rel-17 NR sidelink enhancement. 

Regarding the overall progress of sidelink enhancement work item in RAN2, the SL DRX part of work has been completed because it is RAN2-led work and has been allocated most of RAN2 TUs. On the other hand, there are remaining issues for inter-UE coordination because both RAN1 and RAN2 attempted to complete the inter-UE coordination design in the same February meeting. Specifically, we think there exists inconsistency between existing RAN1 and RAN2 agreements. For example, it is concluded in RAN2 that the latency bound for inter-UE coordination triggered by explicit request is statically configured in PC5-RRC. Note that the transmission time of explicit request may have an arbitrary offset towards the resource selection window indicated in inter-UE coordination request message. This semi-statically configured latency bound does not have dependency on the start of resource selection window of inter-UE coordination information indicated in the explicit request. According to RAN2 agreement, the inter-UE coordination information will be cancelled if it exceeds the configured latency bound. On the other hand, it is agreed in RAN1 that UE-A collects sensing results for inter-UE coordination information generation until a point very close to the start of resource selection window of inter-UE coordination information. This leads to the situation that inter-UE coordination information reporting is cancelled in UE-A's MAC layer, while UE-A’s physical layer is still in the process of sensing & selecting transmission resources for inter-UE coordination information message.

Hence, by adding the above issue on the top of priorly known open issues which has not been finalized during the RAN2 117-e meeting, we have a list of open issues related to RAN2, which include 
· signaling and procedure for the rejection of SL DRX configuration 
· whether/how to define the latency bound for inter-UE coordination information triggered by a condition other than explicit request reception
· how to reconcile the configured latency bound and resource selection window during the sensing/transmission of IUC-information
Although we agree these issues can be solved in maintenance phase, we think it is beneficial to identify them explicitly. 
Overall, we support all the remaining open issues of Rel-17 NR sidelink enhancement are addressed in maintenance phase. On the other hand, we think it is beneficial for RAN to list a set of open issues to be addressed in Rel-17 NR sidelink enhancement maintenance phase. 
Proposal 1: All the remaining open issues of Rel-17 NR sidelink enhancement are addressed in maintenance phase.

Proposal 2: RAN to list a set of open issues to be addressed in Rel-17 NR sidelink enhancement maintenance phase. This set at least includes
· PHY layer procedure to ensure at least a subset of the candidate resources reported to MAC layer is located within the active time of the RX UE 
· UE-B’s behavior when receiving both preferred resource set and non-preferred resource set from the same UE-A or different UE-As
· Relationship between resource selection window used for sidelink transmission carrying inter-UE coordination information and resource selection window for determining the set of resources
· Ambiguity issue of multiple preferred resource sets from the same UE-A
· Signaling and procedure for the rejection of SL DRX configuration
· Whether/how to define the latency bound for inter-UE coordination information triggered by a condition other than explicit request reception
· How to reconcile the configured latency bound and resource selection window during the sensing/transmission of IUC-information
In RAN1 discussions of UE features for NR sidelink enhancement, the UE feature FG32-2 of receiving NR sidelink of PSFCH/S-SSB is open. The main discussion point is whether or not split this UE feature to two: one for S-SSB reception and one for PSFCH reception. 

In Rel-17 NR sidelink enhancement, a Type B UE is defined to indicate a UE has the capability of receiving S-SSB and PSFCH, but no other sidelink receptions. This definition leads to the UE feature FG32-2. This UE type definition is used as the reference for evaluation and designing of sidelink power saving features. 

In our view, the UE supporting of S-SSB reception and PSFCH reception is of independent capabilities. There is a use case where a UE is capable of S-SSB reception only, but without PSFCH reception. For example, a UE does not receive NR sidelink except S-SSB. This UE performs random resource selection for sidelink transmissions, which is synchronized on the received S-SSB. 

There is an opposite use case where a UE is capable of PSFCH reception only, but without S-SSB reception. For example, a UE uses GNSS or gNB as synchronization reference for its sidelink transmissions. This UE additionally supports PSFCH reception to enhance the data transmission reliability. Here, the UE does not need to support S-SSB reception. 

With the above two use cases, we support to split the FG 32-2 (receiving NR sidelink of PSFCH/S-SSB) to two features: one for receiving NR sidelink of S-SSB, one for receiving NR sidelink of PSFCH. 

Proposal 3: In RAN1 UE features for NR sidelink enhancement, split FG 32-2 (receiving NR sidelink of PSFCH/S-SSB) to two features: one for receiving NR sidelink of S-SSB, one for receiving NR sidelink of PSFCH. 

Conclusion
Based on the discussion above, we have the following proposals. 
Proposal 1: All the remaining open issues of Rel-17 NR sidelink enhancement are addressed in maintenance phase.

Proposal 2: RAN to list a set of open issues to be addressed in Rel-17 NR sidelink enhancement maintenance phase. This set at least includes
· PHY layer procedure to ensure at least a subset of the candidate resources reported to MAC layer is located within the active time of the RX UE 
· UE-B’s behavior when receiving both preferred resource set and non-preferred resource set from the same UE-A or different UE-As
· Relationship between resource selection window used for sidelink transmission carrying inter-UE coordination information and resource selection window for determining the set of resources
· Ambiguity issue of multiple preferred resource sets from the same UE-A
· Signaling and procedure for the rejection of SL DRX configuration
· Whether/how to define the latency bound for inter-UE coordination information triggered by a condition other than explicit request reception
· How to reconcile the configured latency bound and resource selection window during the sensing/transmission of IUC-information
Proposal 3: In RAN1 UE features for NR sidelink enhancement, split FG 32-2 (receiving NR sidelink of PSFCH/S-SSB) to two features: one for receiving NR sidelink of S-SSB, one for receiving NR sidelink of PSFCH. 
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