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Introduction
Updated RAN1 UE features for Rel-17 are available in [1]. 

The agreements reached in the last RAN1 meeting are available in the Section 7 of the feature lead summary from RAN1-107-e [1]. 

Based on these, we discuss our views on Rel-17 UE features for sidelink enhancements on power saving aspects and mode-2 enhancements in this contribution. 

Discussion
UE features for SL power saving 
In RAN1-107-e, the following working assumption was made on Rel-17 basic FGs. 
	Working assumption
· FGs 32-x are not basic FGs for sidelink enhancement



We agree with the above working assumption and we prefer to confirm it. 
Proposal 1: Confirm the following working assumption from RAN1-107-e.
· FGs 32-x are not basic FGs for sidelink enhancement.

In addition, in RAN1-107-e, the following agreement was reached on Rel-16 basic FGs.
	Agreement
· Rel-16 basic FGs are not basic FGs for UE supporting Rel-17 SL FGs. 
· FFS: How necessary Rel-16 FGs are handled, e.g. via pre-requisites of Rel-17 FGs or clarified in note column of Rel-17 FGs
· FFS: Necessary components in Rel-16 FGs should be added to Rel-17 FG components if an entire Rel-16 FG cannot be included as pre-requisites



In our view, necessary Rel-16 FGs should be included via pre-requisites of Rel-17 FGs when applicable instead of including in a note. Only when an entire Rel-16 FG cannot be included as pre-requisite, the necessary components shuld be included in Rel-17 FG components. 
We propose the following: 
Proposal 2: Regarding the handling of Rel-16 basic FGs,
· Necessary Rel-16 FGs should be included via pre-requisites of Rel-17 FGs.
· If an entire Rel-16 FG cannot be included as pre-requisite, necessary components should be included in Rel-17 FG components.

Potential RX capabilities
In RAN1-107-e, the following agreement was made on Rel-17 FGs related to RX capabilities.
 
	Agreement
· For Rel-17 SL Rx capabilities,
· Remove FG 32-1 from Rel-17 UE feature list
· Note: support of receiving NR sidelink of PSCCH/PSSCH, PSFCH, and S-SSB are reported by FG 15-1 (Receiving NR sidelink), FG 15-11 (PSFCH format 0), and FG 15-4 (Synchronization sources for NR sidelink), respectively
· FG 32-2 is kept as “Receiving NR sidelink of PSFCH/S-SSB” as follows
	32. NR_SL_enh
	32-2
	[Receiving NR sidelink of PSFCH/S-SSB only]
	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.


Note that any contents highlighted in yellow mean FFS and to be discussed further.
· FFS: If it exists, UE without NR SL reception supports none of FGs 15-14, 15-19, 15-22, 15-23, 15-24, 15-1, 15-11, 15-4, and 32-2.
· FFS number of simultaneous PSFCH receptions and/or transmissions and whether/how to report separately or jointly for inter-UE coordination and HARQ-ACK reporting



In Rel-17 SL enhancements WI, progress has been made to define different sidelink UE types (i.e., Type-A, Type-B, and Type-D), for at least evaluation purposes, depending on the capability of receiving different sidelink physical channels. According to RAN1 agreements, Type-A UE cannot receive any sidelink PHY channel while Type-B UE can only receive S-SSB/PSFCH and Type-D UE can receive all PHY channels. As defined in [1], UE feature list should facilitate the functionality of Type-A, Type-B, or Type-D UEs by allowing full reception capability, PSFCH/S-SSB reception capability, and no reception capability. 
Specifically, no SL reception capability should be represented in Rel-17 as some UE can still support sidelink transmission without reception capability in some scenarios (e.g., P2V pedestrian safety). 
Hence, regarding the first FFS point above, we propose the following:
Proposal 3: The following FFS from RAN1-107-e should be confirmed and included in the UE features list table to keep the support for ‘no reception capability’.
· If it exists, UE without NR SL reception supports none of FGs 15-14, 15-19, 15-22, 15-23, 15-24, 15-1, 15-11, 15-4, and 32-2.
Another open issue is related to whether PSFCH and S-SSB reception capabilities should be split into separate FGs. We are supportive of such split as these PHY channels essentially have different functionalities in possibly different user scenarios. A UE may prefer to have RX capability for PSFCH in a performance-sensitive SL use case wherein reliable packet transmissions are essential while reception of S-SSB is not necessary (e.g., in sidelink use cases for in-coverage scenario). Or, support for S-SSB reception may be an important necessity for UE if the coverage conditions are varying, although high system reliability may not be required. For these reasons, it is essential to split the reception of PSFCH and S-SSB. We propose the following. 
Proposal 4: SL reception capability of PSFCH/S-SSB shall be split into two capabilities for PSFCH and for S-SSB. 

Potential TX capabilities
In RAN1-107-e, the following agreement was made on Rel-17 FGs related to TX capabilities.

	Agreement
· For Rel-17 SL Tx capabilities,
· Remove FG 32-3 from Rel-17 UE feature list
· Note: support of transmitting NR sidelink mode 2 with full sensing is reported by FG 15-3 (Transmitting NR sidelink mode 2)
· FG 32-4 is kept as “Transmitting NR sidelink mode 2 with partial sensing” as follows
	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
	[TBD]
	[Yes]
	[No]
	UE does not support transmission 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.


Note that any contents highlighted in yellow mean FFS and to be discussed further.
· Add an FG for “Transmitting NR sidelink mode 2 with random resource selection” as follows
	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. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.


Note that any contents highlighted in yellow mean FFS and to be discussed further.



In the past RAN1-106bis-e meeting, there were discussions whether multiple sensing schemes (i.e., any combination of full sensing, partial sensing, and/or random resource selection) should be bundled as a separate UE capability. Hence an FFS point was noted on such TX capability. 
Each of these sensing schemes are intended to provide UE with a level of power saving gain at the expense of decreased reliability Each sensing scheme can essentially be applied in a different use case. If UE intends to support a different use case tailored for a different power saving or reliability target, the UE can indicate capability for more than one of these sensing schemes. However, the benefit of supporting a single capability that indicates a set of different sensing schemes is not clear. Each sensing scheme in Rel-17 is designed essentially to be self-sufficient without any additional pre-requisite of supporting another sensing scheme. 
With these views, we propose the following.
Proposal 5: Do not support any TX capabilities as bundled with more than one sensing schemes (e.g., {full sensing, partial sensing, random selection}, {partial sensing, random selection}) as FGs for Rel-17 SL. 

UE features for Mode-2 enhancements 
For inter-UE coordination, the following changes are preffered considering the different behaviors and support for UE-A and UE-B. Moreover, it is also related to the reception capability in SL power saving session. Thus the explicit request may not be able to be received if the UE can’t receive PSSCH/PSCCH or condition based scheme 1.
Proposal 6: FGs 32-5a and FG 32-5b are split as following Table below.
	Features
	Index
	Feature group
	Components

	32. NR_SL_enh
	32-5a-1
	Inter-UE coordination scheme 1 in NR sidelink mode 2 
(UE-B w/o transmission of the explicit request for scheme 1)
	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. NR_SL_enh
	32-5a-2
	Inter-UE coordination scheme 1 in NR sidelink mode 2 
 (UE-B w/ transmission of the explicit request for scheme 1)
	1) UE can transmit explicit request.
2) UE can 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.


	32. NR_SL_enh
	32-5a-3
	Inter-UE coordination scheme 1 in NR sidelink mode 2 
 (UE-A w/o reception of the explicit request)
	1) UE can transmit inter-UE coordination information of preferred resource set/non-preferred resource set 

	32. NR_SL_enh
	32-5a-4
	Inter-UE coordination scheme 1 in NR sidelink mode 2 
 (UE-A w/ reception of the explicit request)
	1) UE can receive explicit request
2) UE can transmit inter-UE coordination information of preferred resource set/non-preferred resource set. 

	32. NR_SL_enh
	32-5b-1
	Inter-UE coordination scheme 2 in NR sidelink mode 2 
(UE-A w/ transmission of PSFCH-based indication)
	1) UE can transmit PSFCH-like based indication for scheme 2 in NR sidelink mode 2.


	32. NR_SL_enh
	32-5b-2
	Inter-UE coordination scheme 2 in NR sidelink mode 2 
(UE-A w/ reception of PSFCH-based indication)
	1) UE can receive PSFCH-like based indication for scheme 2 in NR sidelink mode 2 and use the received information in its own resource (re-)selection in NR sidelink mode 2.







Conclusions
We have the following proposals:

Proposal 1: Confirm the following working assumption from RAN1-107-e.
· FGs 32-x are not basic FGs for sidelink enhancement.
Proposal 2: Regarding the handling of Rel-16 basic FGs,
· Necessary Rel-16 FGs should be included via pre-requisites of Rel-17 FGs.
· If an entire Rel-16 FG cannot be included as pre-requisite, necessary components should be included in Rel-17 FG components.
Proposal 3: The following FFS from RAN1-107-e should be confirmed and included in the UE features list table to keep the support for ‘no reception capability’.
· If it exists, UE without NR SL reception supports none of FGs 15-14, 15-19, 15-22, 15-23, 15-24, 15-1, 15-11, 15-4, and 32-2.
Proposal 4: SL reception capability of PSFCH/S-SSB shall be split into two capabilities for PSFCH and for S-SSB. 
Proposal 5: Do not support any TX capabilities as bundled with more than one sensing schemes (e.g., {full sensing, partial sensing, random selection}, {partial sensing, random selection}) as FGs for Rel-17 SL. 
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	Features
	Index
	Feature group
	Components

	32. NR_SL_enh
	32-5a-1
	Inter-UE coordination scheme 1 in NR sidelink mode 2 
(UE-B w/o transmission of the explicit request for scheme 1)
	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. NR_SL_enh
	32-5a-2
	Inter-UE coordination scheme 1 in NR sidelink mode 2 
 (UE-B w/ transmission of the explicit request for scheme 1)
	1) UE can transmit explicit request.
2) UE can 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.

	32. NR_SL_enh
	32-5a-3
	Inter-UE coordination scheme 1 in NR sidelink mode 2 
 (UE-A w/o reception of the explicit request)
	1) UE can transmit inter-UE coordination information of preferred resource set/non-preferred resource set 

	32. NR_SL_enh
	32-5a-4
	Inter-UE coordination scheme 1 in NR sidelink mode 2 
 (UE-A w/ reception of the explicit request)
	1) UE can receive explicit request
2) UE can transmit inter-UE coordination information of preferred resource set/non-preferred resource set. 

	32. NR_SL_enh
	32-5b-1
	Inter-UE coordination scheme 2 in NR sidelink mode 2 
(UE-A w/ transmission of PSFCH-based indication)
	1) UE can transmit PSFCH-like based indication for scheme 2 in NR sidelink mode 2.


	32. NR_SL_enh
	32-5b-2
	Inter-UE coordination scheme 2 in NR sidelink mode 2 
(UE-A w/ reception of PSFCH-based indication)
	1) UE can receive PSFCH-like based indication for scheme 2 in NR sidelink mode 2 and use the received information in its own resource (re-)selection in NR sidelink mode 2.
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