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Introduction
During RAN1#106b-e, the following were achieved. 
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
This paper discusses UE features for NR sidelink enhancement taking into account the above as well as [1].
Discussions 
Considerations on Rx Capability
Based on the following agreement from RAN1#103-e and 104-e,
	Conclusion
· SL reception Type A and Type D should be used as the reference for evaluation and designing of SL power saving features in R17. 
· Type A: UE is not capable of performing reception of any SL signals and channels, FFS with exception of performing PSFCH and S-SSB reception (aim to conclude in RAN1#104-e)
· Type D: UE is capable of performing reception of all SL signals and channels defined in R16. It does not preclude UE to perform reception of a subset of SL signals/channels
· If there are evaluations with assumptions other than the above reference, the detailed assumptions need to be reported
· Note: the types and the associated capability defined here are not intended to be defined as Rel-17 UE features as is. 
Conclusion:
· [bookmark: _GoBack]PSFCH reception is not included for Type A UE
· S-SSB reception is not included for Type A UE
· SL reception Type B is additionally added
· Type B: Same as Type A with an exception of performing PSFCH and S-SSB reception
· Note: the same conditions as in RAN1#103-e regarding the context of the discussion of Type A and Type D still apply (also applicable to type B)


The characteristic of different types of UE is elaborated as follows: 
Type A: UE can not receive PSSCH/PSCCH/PSFCH/S-SSB. Thus UE can only perform random selection only due to lack of sensing results.
Type B: UE can receive PSFCH/S-SSB only. Thus UE can only perform random selection only due to lack of sensing results.
Type D: UE can receive all SL signals/channels defined in R16. This UE capability can be indicated using Rel-16 legacy signaling.
The motivation for splitting the reception capability for PSFCH/S-SSB is unclear [2]. Moreover, according to Rel-16 UE capability signaling, the FG15-4 Synchronization sources for NR sidelink was a basic FG including the reception of S-SSB as one of the components. This makes the signaling flexibility of allowing UE to perform PSFCH reception only questionable.
In short, to reflect the above capability, the original 32-1 needs to be removed and be replaced by the signalling for Type A UE as shown in the following modification
	Feature group
	Components

	Not receiving NR sidelink of PSCCH/PSSCHPSFCH/S-SSB
	1) UE can not receive NR PSCCH/PSSCH/PSFCH/S-SSB.
2)UE can perfom random resource selection only

	[Receiving NR sidelink of PSFCH/S-SSB only]
	1. UE can receive NR PSFCH/S-SSB only.
1. UE can perfom random resource selection only


The following is thus proposed to reflect the above
[bookmark: _Toc29400][bookmark: _Toc82][bookmark: _Toc525][bookmark: _Toc61875558][bookmark: _Toc61875584][bookmark: _Toc61875532][bookmark: _Toc61874678][bookmark: _Toc61874547][bookmark: _Toc61872230][bookmark: _Toc61874778][bookmark: _Toc61875545][bookmark: _Toc61874791][bookmark: _Toc61874691][bookmark: _Toc61875571][bookmark: _Toc61875597][bookmark: _Toc61874572][bookmark: _Toc61874665][bookmark: _Toc61874804][bookmark: _Toc61870750][bookmark: _Toc61874619]The following Rx capability should be reflected in the corresponding FGs/components.
	Feature group
	Components

	Not receiving NR sidelink of PSCCH/PSSCHPSFCH/S-SSB
	1) UE can not receive NR PSCCH/PSSCH/PSFCH/S-SSB.
2)UE can perfom random resource selection only

	[Receiving NR sidelink of PSFCH/S-SSB only]
	1. UE can receive NR PSFCH/S-SSB only.
1. UE can perfom random resource selection only


[bookmark: _Toc32198][bookmark: _Toc8582][bookmark: _Toc30621][bookmark: _Toc61874669][bookmark: _Toc61874623][bookmark: _Toc61874682][bookmark: _Toc61874551][bookmark: _Toc61874576]Basic FGs for Rel-17 NR SL
Given the UE capability for Rel-17 is more of optimization essence, it's suggested all the FGs listed shall be optional. Thus the note for each FG "the FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported." can be removed.
There is no need to define basic FGs for Rel-17 NR SL
The note "FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported." can be removed for all the FGs 

Split of Mode 2 Related Capability
The inter-UE coordination info. under scheme 1 and scheme 2 is conveyed by PSSCH/PSCCH and PSFCH respectively. Moreover, the functionality of either scheme is replaceable to the other. Thus it's recommended that either scheme the capability is scheme specific, i.e. allowing the support of only a single scheme.
The following is thus proposed to reflect the above consideration.
FG 32-5 is split to two FGs as follows
FG 32-5a: Inter-UE coordination scheme 1 in NR sidelink mode 2
FG 32-5b: Inter-UE coordination scheme 2 in NR sidelink mode 2
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)]
	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
	Capability interpretation for mixture of FDD/TDD
	Mandatory/Optional

	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 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].
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.
	Optional with capability signalling. 

	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.
	Optional with capability signalling. 



Consideration on LTE features list
The discussion of LTE features shall be pending the finalization of NR feature list. Afterwards, the LTE feature list can be updated by re-using the NR feature list to accommodate the LTE Uu scheduling NR sidelink use case.
LTE UE features can mostly re-use stable NR feature list.

With the above consideration, the following is proposed to consolidate all the changes to the UE feature list in [1]
Adopt the following modification to the NR UE feature list.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)]
	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
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	32[NR_SL_enh]
	32-1
	Not receiving NR sidelink of PSCCH/PSSCHPSFCH/S-SSB
	1) UE can not receive NR PSCCH/PSSCH/PSFCH/S-SSB.
2)UE can perform random resource selection only
	None
	[Yes]
	[No]
	
	[Per band]
	N.A.
	N.A.
	
	Optional with capability signalling.
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

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

	
	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 LTE Uu.
2) UE supports the sensing and resource allocation operation as specified in Rel-16.
	[4-1]
	[Yes]
	[No]
	[UE can perfom random resource selection only]
	[Per band]
	N.A.
	N.A.
	
	Optional with capability signalling.
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	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 LTE Uu.
2) UE can perform periodic-based partial sensing and resource allocation operation.
3) UE can perform contiguous partial sensing and resource allocation operation.
	[4-1], [4-3]
	[Yes]
	[No]
	UE does not support trasmissoin according to the partial sensing and resource allocation
	[Per band]
	N.A.
	N.A.
	
	Optional with capability signalling.
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	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 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].
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.
	
	Optional with capability signalling.

	
	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.
	
	Optional with capability signalling.



Conclusion
This paper concludes with the following.
1. The following Rx capability should be reflected in the corresponding FGs/components.
	Feature group
	Components

	Not receiving NR sidelink of PSCCH/PSSCHPSFCH/S-SSB
	1) UE can not receive NR PSCCH/PSSCH/PSFCH/S-SSB.
2)UE can perfom random resource selection only

	[Receiving NR sidelink of PSFCH/S-SSB only]
	1. UE can receive NR PSFCH/S-SSB only.
1. UE can perfom random resource selection only


There is no need to define basic FGs for Rel-17 NR SL
The note "FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported." can be removed for all the FGs 
FG 32-5 is split to two FGs as follows
FG 32-5a: Inter-UE coordination scheme 1 in NR sidelink mode 2
FG 32-5b: Inter-UE coordination scheme 2 in NR sidelink mode 2
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)]
	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
	Capability interpretation for mixture of FDD/TDD
	Mandatory/Optional

	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 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].
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.
	Optional with capability signalling. 

	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.
	Optional with capability signalling. 


LTE UE features can mostly re-use stable NR feature list.
Adopt the following modification to the NR UE feature list.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)]
	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
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	32[NR_SL_enh]
	32-1
	Not receiving NR sidelink of PSCCH/PSSCHPSFCH/S-SSB
	1) UE can not receive NR PSCCH/PSSCH/PSFCH/S-SSB.
2)UE can perform random resource selection only
	None
	[Yes]
	[No]
	
	[Per band]
	N.A.
	N.A.
	
	Optional with capability signalling.
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

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

	
	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 LTE Uu.
2) UE supports the sensing and resource allocation operation as specified in Rel-16.
	[4-1]
	[Yes]
	[No]
	[UE can perfom random resource selection only]
	[Per band]
	N.A.
	N.A.
	
	Optional with capability signalling.
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	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 LTE Uu.
2) UE can perform periodic-based partial sensing and resource allocation operation.
3) UE can perform contiguous partial sensing and resource allocation operation.
	[4-1], [4-3]
	[Yes]
	[No]
	UE does not support trasmissoin according to the partial sensing and resource allocation
	[Per band]
	N.A.
	N.A.
	
	Optional with capability signalling.
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	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 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].
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.
	
	Optional with capability signalling.

	
	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.
	
	Optional with capability signalling.
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