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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#107e [2].

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: Latest version of feature groups for NR sidelink enhancements from source - R1-2112902
	32-2
	Receiving NR sidelink of PSFCH/S-SSB 
	1) UE can receive NR PSFCH/S-SSB.
FFS whether to split the capabilities for PSFCH and S-SSB receptions as different FGs
FFS whether other components will be included

	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.
FFS whether any other components should be added

	32-4a
	Transmitting NR sidelink mode 2 with random resource selection
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with random resource selection configured by NR Uu or preconfiguration.
FFS whether any other components should be added

	32-5a
	Inter-UE coordination scheme 1 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 an explicit request for inter-UE coordination information of [FFS: preferred resource set only or both preferred resource set and non-preferred resource set].
FFS whether/how to split FG 32-5a into multiple FGs

	32-5b
	Inter-UE coordination scheme 2 in NR sidelink mode 2
	1) 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.
FFS whether/how to split FG 32-5b into multiple FGs



The above table is used as a starting point for further discussion and revisions in the next subsections.

Feature Groups for Sidelink Enhancements
FG 32-2: Receiving NR sidelink of PSFCH/S-SSB
The following aspects need to be clarified for FG 32-2: 
1) Whether reception of PSFCH is supported only for HARQ or both HARQ and IUC operation?
2) Whether FG should be split on PSFCH reception and S-SSB reception
We do not see strong motivation to split FG on PSFCH reception FG and S-SSB reception FG and more discussion is needed to justify it. However, it is reasonable to introduce two FGs in terms of PSFCH reception for HARQ and PSFCH reception for IUC as PSFCH reception for IUC require changes in resource allocation. At least clarification for PSFCH reception functionality is needed.


Split FG 32-2 into two FGs:
FG 32-2a: Receiving NR sidelink of S-SSB and PSFCH for HARQ operation
FG 32-2b: Receiving NR sidelink of S-SSB and PSFCH for IUC operation

FG 32-4: Transmitting NR sidelink mode 2 with partial sensing
Components of the FG 32-4 still need to be agreed. We propose to confirm the following components:
UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with partial sensing configured by NR Uu or pre-configuration
UE can perform periodic-based partial sensing and resource allocation operation
UE can perform contiguous partial sensing and resource allocation operation


Support the following components for FG 32-4:
UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with partial sensing configured by NR Uu or pre-configuration
UE can perform periodic-based partial sensing and resource allocation operation
UE can perform contiguous partial sensing and resource allocation operation

FG 32-4a: Transmitting NR sidelink mode 2 with random resource selection
Components of the FG 32-4a still need to be agreed. We propose to confirm the following components:
UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with random resource selection configured by NR Uu or pre-configuration


Support the following components for FG 32-4a:
UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with random resource selection configured by NR Uu or pre-configuration

One of the aspects that needs to be further clarified is whether UE using NR sidelink mode 2 with random resource selection supports sidelink reception.


RAN1 to discuss whether/how to support UE w/o sidelink reception capability and NR sidelink mode 2 with random resource selection configured by NR Uu or pre-configuration

FG 32-5a: Inter-UE coordination scheme 1 in NR sidelink mode 2
For inter-UE coordination scheme-1 we prefer to further split functionality required for transmission and reception of request and condition based inter-UE coordination feedback. In addition, the following container options were agreed for carrying scheme-1 IUC feedback: 1) MAC-CE and 2) MAC-CE + Stage-2 SCI. Therefore, we propose the following split of FG 32-5a:
FG 32-5a1: Support of request-based IUC feedback using MAC-CE
FG 32-5a2: Support of condition-based IUC feedback using MAC-CE
FG 32-5a3: Support of request-based IUC feedback using MAC-CE and Stage-2 SCI 
FG 32-5a4: Support of condition-based IUC feedback using MAC-CE and Stage-2 SCI 


Split FG 32-5a to the following FGs:
FG 32-5a1: Support of request-based IUC feedback using MAC-CE
FG 32-5a2: Support of condition-based IUC feedback using MAC-CE
FG 32-5a3: Support of request-based IUC feedback using MAC-CE and Stage-2 SCI 
FG 32-5a4: Support of condition-based IUC feedback using MAC-CE and Stage-2 SCI 

FG 32-5b: Inter-UE coordination scheme 2 in NR sidelink mode 2
For IUC scheme-2, the FG can be further divided based on sidelink conflicts: 1) expected/potential sidelink conflict and 2) detected sidelink conflict if the detected sidelink conflict is agreed.


Split FG 32-5b to the following FGs:
FG 32-5b1: Support of inter-UE coordination scheme-2 in NR sidelink mode 2 for expected/potential sidelink conflict
FG 32-5b2: Support of inter-UE coordination scheme-2 in NR sidelink mode 2 for detected sidelink conflict

Components of Sidelink Feature Groups
In this section, we provide summary of our views on FGs and major components 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
	Index
	Feature Group
	Components

	32-2a
	Receiving NR sidelink of S-SSB and PSFCH for HARQ operation
	1) UE can receive NR S-SSB and PSFCH for HARQ operation

	32-2b
	Receiving NR sidelink of S-SSB and PSFCH for IUC operation
	1) UE can receive NR S-SSB and PSFCH for scheme-2 IUC operation

	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

	32-4a
	Transmitting NR sidelink mode 2 with random resource selection
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with random resource selection configured by NR Uu or pre-configuration

	32-5a1
	Support of request-based IUC feedback using MAC-CE
	1) Generation and transmission of request and request-based IUC feedback using MAC-CE
2) Reception and application of request-based IUC feedback using MAC-CE

	32-5a2
	Support of condition-based IUC feedback using MAC-CE
	1) Generation and transmission of condition-based IUC feedback using MAC-CE
2) Reception and application of condition-based IUC feedback using MAC-CE

	32-5a1
	Support of request-based IUC feedback using MAC-CE and Stage-2 SCI
	1) Generation and transmission of request and request-based IUC feedback using MAC-CE and Stage-2 SCI
2) Reception and application of request-based IUC feedback using MAC-CE and Stage-2 SCI

	32-5a2
	Support of condition-based IUC feedback using MAC-CE and Stage-2 SCI
	1) Generation and transmission of condition-based IUC feedback using MAC-CE and Stage-2 SCI
2) Reception and application of condition-based IUC feedback using MAC-CE and Stage-2 SCI

	32-5b1
	Support of inter-UE coordination scheme-2 in NR sidelink mode 2 for expected/potential sidelink conflict
	1) Detection of expected/potential sidelink conflict
2) Transmission of PSFCH for scheme-2 IUC feedback for expected/potential sidelink conflict 
3) Reception and application scheme-2 IUC feedback for resource selection

	32-5b2
	Support of inter-UE coordination scheme-2 in NR sidelink mode 2 for detected sidelink conflict
	1) Detection of detected sidelink conflict
2) Transmission of PSFCH for scheme-2 IUC feedback for detected sidelink conflict




Support FGs and components provided in Table-2 for R17 sidelink enhancements

Conclusions
In this contribution, we have provided our current views on UE features for R17 WI on NR sidelink enhancements. We observe that additional work progress is needed to finalize the list. In summary, at this stage we have following proposals:

Proposal 1: 
Split FG 32-2 into two FGs:
FG 32-2a: Receiving NR sidelink of S-SSB and PSFCH for HARQ operation
FG 32-2b: Receiving NR sidelink of S-SSB and PSFCH for IUC operation
Proposal 2: 
Support the following components for FG 32-4:
UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with partial sensing configured by NR Uu or pre-configuration
UE can perform periodic-based partial sensing and resource allocation operation
UE can perform contiguous partial sensing and resource allocation operation
Proposal 3: 
Support the following components for FG 32-4a:
UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with random resource selection configured by NR Uu or pre-configuration
Proposal 4: 
RAN1 to discuss whether/how to support UE w/o sidelink reception capability and NR sidelink mode 2 with random resource selection configured by NR Uu or pre-configuration
Proposal 5: 
Split FG 32-5a to the following FGs:
FG 32-5a1: Support of request-based IUC feedback using MAC-CE
FG 32-5a2: Support of condition-based IUC feedback using MAC-CE
FG 32-5a3: Support of request-based IUC feedback using MAC-CE and Stage-2 SCI 
FG 32-5a4: Support of condition-based IUC feedback using MAC-CE and Stage-2 SCI 
Proposal 6: 
Split FG 32-5b to the following FGs:
FG 32-5b1: Support of inter-UE coordination scheme-2 in NR sidelink mode 2 for expected/potential sidelink conflict
FG 32-5b2: Support of inter-UE coordination scheme-2 in NR sidelink mode 2 for detected sidelink conflict
Proposal 7: 
Support FGs and components provided in Table-2 for R17 sidelink enhancements
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32. Annex A: UE features for NR sidelink enhancements from [R1-2112902] – After RAN1#107e
	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) 1) UE can receive NR PSFCH/S-SSB only.
FFS whether to split the capabilities for PSFCH and S-SSB receptions as different FGs
FFS whether other components will be included
	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.
FFS whether any other components should be added
	[32-1], [32-3][TBD]
	[Yes]
	[No]
	UE does not support transmissioin 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
	32-4a
	Transmitting NR sidelink mode 2 with random resource selection
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with random resource selection configured by NR Uu or preconfiguration.
FFS whether any other components should be added
	[TBD]
	[Yes]
	[No]
	UE does not support transmission according to the random resource selection and resource allocation
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.

	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. 

	32. NR_SL_enh
	32-5a
	Inter-UE coordination scheme 1 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 an explicit request for inter-UE coordination information of [FFS: preferred resource set only or both preferred resource set and non-preferred resource set].
FFS whether/how to split FG 32-5a into multiple FGs
	[TBD]
	[Yes]
	[Yes]
	UE does not support inter-UE coordination scheme 1 in NR sidelink mode 2.
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.

	32. NR_SL_enh
	32-5b
	Inter-UE coordination scheme 2 in NR sidelink mode 2
	1) 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.
FFS whether/how to split FG 32-5b into multiple FGs
	[TBD]
	[Yes]
	[Yes]
	UE does not support inter-UE coordination scheme 2 in NR sidelink mode 2.
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.



