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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The most recent update for Rel-17 WID for NR sidelink enhancement [1] includes two RAN1-led objectives: resource allocation to reduce power consumption, and inter-UE coordination. Although the RAN1 work is supposed to be completed by RAN#94-e, there are still a few open issues not yet fully resolved in those two objectives. 
In this contribution, we explain the status of Rel-17 sidelink enhancements WI, and suggest to extend RAN1 normative work to Q1 2022 to fully complete the WI.
Status of RAN1-lead objectives
On resource allocation to reduce power consumption
The overall progress on this objective is good, particularly on partial sensing (including periodic-based and contiguous partial sensing) resource allocation, and re-evaluation and pre-emption checking. On the other hand, there are a few incomplete issues, which we view as essential:

	Index
	Open issues 
	Remarks
	When to complete

	#1
	Partial sensing resource allocation 
	For contiguous partial sensing only case, the selection window is not yet defined.
	This has been discussed in RAN1#107-e, and be further discussed based on the outcome of RAN1#107-e, taking into account the cases defined when periodic-based partial sensing is performed.
Time required to complete: ≤1 WG meeting. 

	#2
	Random resource selection
	The RAN1#103-e agreement allows a Rel-17 NR resource pool to be configured with mixed type of resource allocation schemes, which is different to baseline LTE-V design. The issue has been identified, as shown in evaluation results, that random resource selection has impact on full sensing resource allocation. 
	There are only two solutions to be down-selected from, and they have been discussed intensively in RAN1#106b-e, and can be concluded in one meeting.
Time required to complete: ≤1 WG meeting.

	#3
	Congestion control 
	RAN1 agrees to define CR (channel occupancy ratio) for both partial sensing and random resource selection, and CBR for random resource selection. The only remaining issue is CBR for partial sensing. In RAN#107-e, 2 groups of possible design options were identified, which aims at down-selection to one option.   
	Down-selection from possible options, each has been discussed already, and can be concluded in one meeting.
Time required to complete: 1 WG meeting.

	#4
	SL-DRX impact on physical layer design, including UE sensing and measurement behavior during SL-DRX inactive time, and resource selection.
	According to an LS from RAN2 on specifying their agreements related to candidate resource determination and resource selection taking into account the SL-DRX configuration of RX UE, RAN1 decided to implement in PHY specification. In RAN1#107-e, RAN1 made agreement: PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE. However, there are few FSS to be addressed under this design.
Another issue is that RAN1 already agrees that a UE can perform SL reception of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time. However, it is not yet decided whether this can be based on UE implementation or specified conditions.
	The general framework is settled by down-selection to one design option, and the details can be based on reusing Rel-16 procedural steps, with as simple as possible means to ensure that the determined candidate resources to MAC layer includes sufficient number of resources within SL-DRX active time. 
On UE behaviour during SL-DRX inactive time, In RAN1#107-e, it is close to reaching consensus based on FL’s proposal that this can be done via configuration with combination of UE implementation. The issue can be further discussed based on the latest proposal.
Time required to complete: 1 WG meeting.


In addition to the above essential open issues, there are a number of issues related to configuration, e.g. whether configuration is related to priority, CBR, and its value range. These can be discussed either under WI agenda items, or under RRC parameter list discussion, together with discussion of the above essential issues. In general, these issues are proceeding smoothly after design agreements have been made.
On inter-UE coordination
The start of normative work on inter-UE coordination in RAN1 began later than originally planned, while RAN1 confirmed benefit and feasibility. The progress of inter-UE coordination has been a little slower, as would be expected with a highly-innovative features, but is good in Q3 and Q4 2021, and therefore it is practical to deal with only the essential open issues, as follows:
	Index
	Open issues 
	Remarks
	When to complete

	#1
	Remaining details of contents, signaling design of coordination information, container and signaling design of request information 
	In both scheme 1 and scheme 2, the container for inter-UE coordination information is decided, i.e. MAC and/or 2nd-stage SCI for scheme 1, and PSFCH for scheme 2. The framework of signaling on indication of resource set is settled. However, the contents of scheme 1 inter-UE coordination information including signaling design is incomplete, and sequence used for transmission inter-UE coordination information on PSFCH in scheme 2 is not yet decided, e.g. m_cs, m_0, and mapping to different causes, etc.
	Although there are remaining details to be finalized in both schemes, the discussion has been taken in many meetings, and some of them are proposed with near-agreeable proposals by FL.  Future discussion can take FL’s proposals as a starting point to accelerate progress. In addition, this relates to MAC CE design, thus and should be given highest priority in the Jan 2022 meeting to finalize all design details so that RAN2 can have sufficient time to design the MAC CE to meet their timeline on competition    of the WI.
Time required to complete: 1 WG meeting.

	#2
	UE-B behavior upon reception of inter-UE coordination information
	In both schemes, the condition on UE-A/UE-B sends/receives coordination information are already agreed. In addition, the UE-A behavior on determination of coordination information is agreed. However, UE-B behavior in both scheme 1 (includes both option A and option B) and scheme 2 upon reception of inter-UE coordination information is not yet finalized. 
	For both schemes, there are intensive discussions on UE-B behaviors at RAN1#107-e. Although, there is no agreement on this, some proposals by FL are almost agreeable. Future discussion can take FL’s proposals as a starting point, thus within 1 meeting, the related issues can be fully addressed.
Time required to complete: 1 WG meeting.

	#3
	UE-A and UE-B determination/set-up including cast type supported for inter-UE coordination between UE-A and UE-B
	The discussion on UE-A and UE-B determination or set up is not yet clear, this can include how UE-A and UE-B communicate, via what cast type link. 
	There are a few discussions before, although not at RAN1#107-e. This open issue can be considered less effort in RAN1 given these operations may be performed at higher layers, and thus PHY layer is instructed by higher layer to perform inter-UE coordination.
Time required to complete: ≤1 WG meeting.

	#4
	Resources to transmit coordination and request information, as well as timeline.
	In both scheme 1 and 2, the resource to transmit inter-UE coordination information and request is not complete, e.g. how to determine these resources, as well as timeline.
	Parts of this sub-topic are already under discussion, e.g. proposed by FL proposals at RAN1#107-e. Other parts of this feature are yet to discuss in detail. Future discussion can take FL’s proposals at RAN1#107-e as a starting point. The remaining designs in this sub-topic will become easier to finalize as the related issues are resolved, and can be done within maximum 2 meetings
Time required to complete: 1-2 WG meeting.


In addition to the above essential open issues, there are a number of issues related to configuration granularity and its value range. These can be discussed either under WI agenda items, or under RRC parameter list discussion, together with discussion of the above essential issues. In general, these issues are proceeding smoothly after design agreements have been made.
Discussion on RAN action
From the RAN point-of-view, there is no need to alter the current WID for the purposes of RAN1 completion by March 2022. It is preferable to leave RAN1 to continue their follow-up work, which consists of a well-understood set of essential open issues, which can be finished within the 2 available WG meetings, i.e. to be completed within Q1 2022. This will not have impact on the planned Rel-17 ASN.1 freeze in June 2022. Moreover, these open issues are not new, and were already discussed in one or two RAN1 meetings, as well as explored in companies’ papers for some time. The convergence on selection from feasible options would be easier than past meetings, given the overall framework is already settled in the latest RAN1 meeting. As per normal operation, it makes sense for RAN1 to prioritize discussions in January 2022 which have impact to higher layers, which is of particular relevance for inter-UE coordination.
Observation 1: The remaining open issues can be finished within Q1 2022, and will not impact Rel-17 ASN.1 freeze in June 2022.
Proposal 1: RAN tasks RAN1 to complete the remaining normative work for sidelink enhancement during Q1 2022, with no change to WID scope.
Proposal 2: RAN1#107bis-e to prioritize issues with impacts to higher layers, particularly MAC.
Conclusions
Given the status of RAN1 work on Rel-17 sidelink enhancements, RAN can task RAN1 to proceed on identified open issues during Q1 2022, and there is no need to change the WID. 
Observation 1: The remaining open issues can be finished within Q1 2022, and will not impact Rel-17 ASN.1 freeze in June 2022.
Proposal 1: RAN tasks RAN1 to complete the remaining normative work for sidelink enhancement during Q1 2022, with no change to WID scope.
Proposal 2: RAN1#107bis-e to prioritize issues with impacts to higher layers, particularly MAC.
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