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Introduction
In this contribution, we provide our initial views on UE features for NR sidelink enhancements based on input provided in [1] and considering agreement made at RAN1#106bis-e [2].
	Agreement
· Following Tx capabilities are used as FGs for Rel-17 SL
· mode 2 with random resource selection
· mode 2 with partial sensing
· FFS: TX capabilities with more than one sensing schemes (e.g., {full sensing, partial sensing, random selection}, {partial sensing, random selection})
Working assumption
· The capabilities for inter-UE coordination schemes 1 and 2 in NR sidelink mode 2 are not a basic FGs for Rel-17 SL enhancement



Views on UE Features for NR Sidelink Enhancement
Latest Version of UE Features for NR Sidelink Enhancements
The initial (non-endorsed) version of UE features for NR sidelink enhancements was captured in [1] and is expected to be used as a starting point for further discussion (please refer to Table 1):
[bookmark: _Ref86929900]Table 1: Initial feature groups for NR sidelink enhancements from source - R1-2110587
	32-1
	[Receiving NR sidelink of PSCCH/PSSCHPSFCH/S-SSB]
	1) UE can receive NR PSCCH/PSSCH/PSFCH/S-SSB.

	32-2
	[Receiving NR sidelink of PSFCH/S-SSB only]
	1) UE can receive NR PSFCH/S-SSB only.

	32-3
	Transmitting NR sidelink mode 2 with full sensing
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with full sensing configured by NR Uu or pre-configuration.
2) UE supports the sensing and resource allocation operation as specified in Rel-16.

	32-4
	Transmitting NR sidelink mode 2 with partial sensing
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with partial sensing configured by NR Uu or pre-configuration.
2) UE can perform periodic-based partial sensing and resource allocation operation.
3) UE can perform contiguous partial sensing and resource allocation operation.

	32-5
	Inter-UE coordination in NR sidelink mode 2
	1) UE can transmit and receive inter-UE coordination information of preferred resource set/non-preferred resource set and use the received information in its own resource (re-)selection in NR sidelink mode 2.
2) UE can transmit and receive inter-UE coordination information of presence of expected/potential resource conflict and use the received information in its own resource re-selection in NR sidelink mode 2.
3) UE can transmit and received an explicit request for inter-UE coordination information of [FFS: preferred resource set only or both preferred resource set and non-preferred resource set].


The above table is not aligned yet with the latest agreements made by RAN1 and needs further revision discussed in the next subsections.

Feature Groups for Sidelink Enhancements
The major sidelink features developed or being developed in R17 are:
Power saving resource allocation schemes
· Sidelink mode-2 transmission based on random resource selection
· Sidelink mode-2 transmission based on partial sensing
Inter-UE coordination solutions
· Inter-UE coordination for sidelink conflict avoidance (i.e., inter-UE coordination scheme #1)
· Inter-UE coordination for sidelink conflict resolution (i.e., inter-UE coordination scheme #2)
These work directions can be considered as a major FGs for R17 discussion on UE feature list. Considering the latest status of RAN1 discussion we do not see strong motivation to support the following FGs:
32-1 [Receiving NR sidelink of PSCCH/PSSCHPSFCH/S-SSB]
· Reason: This is not a new R17 feature but rather a baseline functionality of R16
32-2 [Receiving NR sidelink of PSFCH/S-SSB only]
· Reason: In our view this can be a component of the new FG (i.e., NR sidelink mode-2 with random resource selection)
32-3 [Transmitting NR sidelink mode 2 with full sensing]
· Reason: This is not a new R17 feature but rather a baseline functionality of R16
In our view, at least the following FGs can be introduced for R17 enhancements:
Sidelink mode-2 transmission based random resource selection
Sidelink mode-2 transmission based on partial sensing
Inter-UE coordination scheme 1 for sidelink conflict avoidance
Inter-UE coordination scheme 2 for sidelink conflict resolution
We are also supportive of the further split for inter-UE coordination schemes with a motivation to split functionality required for generation/transmission of inter-UE coordination feedback from functionality of reception and application of inter-UE coordination feedback. From that perspective the following FGs can be also considered:
FG 32-x3-A: Generation and transmission of inter-UE coordination feedback for scheme 1
FG 32-x3-B: Reception and application of inter-UE coordination feedback for scheme 1
FG 32-x4-A: Generation and transmission of inter-UE coordination feedback for scheme 2
FG 32-x4-B: Reception and application of inter-UE coordination feedback for scheme 2


Support at least the following FGs for R17 NR sidelink enhancements:
32-x1: Sidelink mode-2 transmission based on random resource selection
32-x2: Sidelink mode-2 transmission based on partial sensing
32-x3: Inter-UE coordination scheme 1 for NR sidelink mode 2
32-x4: Inter-UE coordination scheme 2 for NR sidelink mode 2
Further discuss additional split of FGs for inter-UE coordination schemes

Components of Sidelink Feature Groups
In this section, we provide our initial views on major components of the sidelink FGs that were discussed and proposed in the previous section. 
Our initial views on components for sidelink FGs are provided in Table 2.
[bookmark: _Ref86929969]Table 2: Feature groups for NR sidelink enhancements and their components
	32-x1
	Sidelink mode-2 transmission based on random resource selection
	1) UE can receive PSFCH/S-SSB only
2) UE can transmit PSCCH/PSSCH using NR sidelink mode-2 with random resource selection

	32-x2
	Sidelink mode-2 transmission based on partial sensing
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode-2 with partial sensing (periodic and contiguous)

	32-x3
	Inter-UE coordination scheme 1 for sidelink conflict avoidance
	1) UE can transmit request for scheme 1 inter-UE coordination feedback
2) UE can generate and transmit request-based inter-UE coordination feedback for preferred and non-preferred resource sets
3) UE can generate and transmit condition-based inter-UE coordination feedback for preferred and non-preferred resource sets
4) UE can receive and apply request-based inter-UE coordination feedback for mode-2 sidelink transmission
5) UE can receive and apply condition-based inter-UE coordination feedback for mode-2 sidelink transmission

	32-x4
	Inter-UE coordination scheme 2 for sidelink conflict resolution
	1) UE can transmit request for scheme 2 inter-UE coordination feedback
2) UE can generate and transmit scheme 2 inter-UE coordination feedback
3) UE can receive and apply scheme 2 inter-UE coordination feedback for mode-2 sidelink transmission




Use sidelink FGs and associated FG components provided in Table-2 as a starting point for further discussion on UE features for R17 enhancements

Discussion on Other High Priority Aspects
The following additional discussion points were raised based on RAN1 e-mail discussion [106bis-e-R17-UE-features-Sidelink-01] at the previous e-meeting and captured in moderator’s summary [2]. 
In this section, we provide our views on high priority aspects highlighted by moderator in [2].
	Potential Rx capabilities
· SL reception Type A
· SL reception Type B (FG 32-2)
· Whether to split PSFCH and S-SSB receptions
· SL reception Type D (FG 32-1)


The above aspect deserves a bit more discussion. In our view, if the intention is to create separate FG for UEs that do not support sidelink reception and only support sidelink transmission, then additional FG can be considered and are motivated. Otherwise, we do not see strong motivation to introduce new FGs for sidelink reception.

	Discuss the relationship between the FGs 32-1 to 32-4 and Rel-16 basic FGs for NR SL


In our view, some of the FGs introduced on Rel.17 should have as a pre-requisite Rel.16 FGs. For instance, it seems that at least FGs associated with inter-UE coordination should support basic FGs of Rel.16 unless those are further sub-divided. At the same time FGs associated with power saving sidelink resource allocation schemes seem do not need to support all Rel16 FGs. This aspect can be discussed further when the list of R17 FGs for sidelink stabilizes.

	Discuss whether FGs 32-1 to 32-4 should be supported as basic FGs for Rel-17 SL enhancement


New FGs 32-x1 to 32-x4 were proposed in this contribution, but we still do not see strong motivation to define any of them as a basic FG for Rel.17.

	Discuss whether/how to split FG 32-5


We propose to split FG 32-5 at least into two FGs:
32-x3: Inter-UE coordination scheme 1 for NR sidelink mode 2
32-x4: Inter-UE coordination scheme 2 for NR sidelink mode 2
The reason is that two inter-UE coordination schemes are designed independently. Essentially each of these FGs can be further divided into at least two FGs as described in this contribution and we think it is reasonable to partition functionality on feedback generation/transmission and feedback reception/application.

	Discuss whether FG 32-5 should be supported as a basic FG for Rel-17 SL enhancement


We do not see motivation behind this proposal. In our view, inter-UE coordination is an incremental feature that can be supported by Rel.17 UEs and there is no dependency with power saving resource allocation solutions defined in Rel.17.

	Discuss whether Rel-17 UE features for SL enhancement should be included in the LTE features list


We think it can be discussed further whether to support configuration for inter-UE coordination of NR UEs. We do not see this issue as high priority and can check further once R17 UE feature list for sidelink is stabilized.

	Discuss whether to add and FG for reevaluation of selected resources


In our view, current design of re-evaluation checking is not power efficient especially for the case of semi-persistent transmission, due to the need to perform periodic sensing and re-evaluation for each transmission period. We do not think that such functionality must be supported by all UEs and therefore we are supportive to have additional FG for this specific functionality.

	Discuss whether to add and FG for preemption checking for reserved resources


In our view, current design of preemption checking is not power efficient especially for the case of semi-persistent transmission, due to the need to perform periodic sensing and preemption checking for each transmission period. We do not think that such functionality must be supported by all UEs and therefore we are supportive to have additional FG for this specific functionality unless other mechanism to address this aspect is enabled.


For partial sensing based semi-persistent transmissions, continue discussion on the best way to address UE power consumption for pre-emption checking by design enhancement or through definition of the new UE FG

Conclusions
In this contribution, we have provided our initial views on UE features for R17 WI on NR sidelink enhancements. In summary, we have following proposals:

Proposal 1: 
Support at least the following FGs for R17 NR sidelink enhancements:
32-x1: Sidelink mode-2 transmission based on random resource selection
32-x2: Sidelink mode-2 transmission based on partial sensing
32-x3: Inter-UE coordination scheme 1 for NR sidelink mode 2
32-x4: Inter-UE coordination scheme 2 for NR sidelink mode 2
Further discuss additional split of FGs for inter-UE coordination schemes

Proposal 2: 
Use sidelink FGs and associated FG components provided in Table-2 as a starting point for further discussion on UE features for R17 enhancements

Proposal 3: 
· For partial sensing based semi-persistent transmissions, continue discussion on the best way to address UE power consumption for pre-emption checking by design enhancement or through definition of the new UE FG
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32. Annex A: UE features for NR sidelink enhancements from [R1-2110587] – After RAN1#106bis-e
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_SL_enh
	32-1
	[Receiving NR sidelink of PSCCH/PSSCHPSFCH/S-SSB]
	1) UE can receive NR PSCCH/PSSCH/PSFCH/S-SSB.
	None
	[Yes]
	[No]
	
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

	32. NR_SL_enh
	32-2
	[Receiving NR sidelink of PSFCH/S-SSB only]
	1) UE can receive NR PSFCH/S-SSB only.
	None
	[Yes]
	[No]
	
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

	32. NR_SL_enh
	32-3
	Transmitting NR sidelink mode 2 with full sensing
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with full sensing configured by NR Uu or preconfiguration.
2) UE supports the sensing and resource allocation operation as specified in Rel-16.
	[32-1]
	[Yes]
	[No]
	[UE can perfom random resource selection only]
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

	32. NR_SL_enh
	32-4
	Transmitting NR sidelink mode 2 with partial sensing
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with partial sensing configured by NR Uu or preconfiguration.
2) UE can perform periodic-based partial sensing and resource allocation operation.
3) UE can perform contiguous partial sensing and resource allocation operation.
	[32-1], [32-3]
	[Yes]
	[No]
	UE does not support trasmissoin according to the partial sensing and resource allocation
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

	32. NR_SL_enh
	32-5
	Inter-UE coordination in NR sidelink mode 2
	1) UE can transmit and receive inter-UE coordination information of preferred resource set/non-preferred resource set and use the received information in its own resource (re-)selection in NR sidelink mode 2.
2) UE can transmit and receive inter-UE coordination information of presence of expected/potential resource conflict and use the received information in its own resource re-selection in NR sidelink mode 2.
3) UE can transmit and received an explicit request for inter-UE coordination information of [FFS: preferred resource set only or both preferred resource set and non-preferred resource set].
	[32-1]
	[Yes]
	[Yes]
	UE does not support inter-UE coordination in NR sidelink mode 2.
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 



