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Introduction
The primary RAN1 UE features for Release-17 NR from WI rapporteurs were summarized in [1] and updated in [2]. This includes the UE features on NR sidelink enhancement. The UE features on NR NTN were discussed in RAN1 #107-e meeting [3]. The following agreements have been made: 

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.

Working assumption
· FGs 32-x are not basic FGs for sidelink enhancement

Agreement
· 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
	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 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.
	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.


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

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

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 this contribution, we provide our views on the RAN1 UE features on NR sidelink enhancement. 
Discussion 
The feature 32-2 of receiving NR sidelink of PSFCH/S-SSB was agreed. It is open whether to split the capabilities for PSFCH and S-SSB reception as different feature groups. We think there is no need to further split the feature group since we have an agreement of defining sidelink reception Type B UE which is able to perform PSFCH and S-SSB reception. Furthermore, a UE capable of receiving S-SSB is contained in feature 15-4 and a UE capable of receiving PSFCH is contained in feature 15-11. Hence, there is no need to further split the capabilities for PSFCH and S-SSB receptions. Also, there is no pre-requisite feature group for feature 32-2. 

Proposal 1: In feature 32-2, 
· no need to split the capabilities for PSFCH and S-SSB receptions as different FGs
· no pre-requisite feature group exists.

The feature 32-4 of transmitting NR sidelink mode 2 with partial sensing was agreed. To allow the partial sensing operations, UE needs to perform sensing operations, which involves the PSCCH reception. Hence, the pre-requisite feature group for feature 32-4 is feature 15-1 (receiving NR sidelink). Without PSCCH reception, a UE cannot perform partial sensing. 

Proposal 2: In feature 32-4, pre-requisite feature group is 15-1.

The feature 32-4a of transmitting NR sidelink mode 2 with random resource selection was agreed. The random resource selection does not require any sensing results, and hence, there is no pre-requisite feature group for feature 32-4a. 

Proposal 3: In feature 32-4a, no pre-requisite feature group exists. 

In features 32-2, 32-4 and 32-4a, a UE may report these capabilities to gNB so that gNB know how many UEs using a resource pool performs partial sensing, performs random resource selection, or receives only PFSCH and S-SSB. This facilitates gNB’s configuration of resource pools, e.g., whether a resource pool supports mixed resource allocation schemes. 

On the other hand, we do not think UE’s capability of partial sensing, random resource selection or receiving PSFCH/S-SSB only needs to be exchanged between UEs. 

Like other release 16 sidelink features, we think the granularity of features 32-2, 32-4 and 32-4a should be per band. 

Proposal 4: In features 32-2, 32-4, 32-4a,
· need for the gNB to know if the feature is supported
· no need for other UEs to know if the feature is supported
· the feature granularity is per band.

There is a new agreement in RAN1 #107e meeting that Tx UE’s resource selection procedure should consider Rx UE’s sidelink DRX configuration. Specifically, the physical layer of the Tx UE 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. This involves a modified resource selection procedure at the Tx UE. Hence, it is preferred to introduce a new UE feature to support this operation. Since the details of how to select/report candidate resource in which at least its subset is within Rx UE’s active time are still open, we could discuss the detailed components in a later stage.  

Proposal 5: Introduce a new feature of “transmitting NR sidelink mode 2 considering Rx UE’s sidelink DRX configuration.”

One RAN1 objective in Release 17 NR sidelink enhancement is to specify inter-UE coordination. Two inter-UE coordination schemes are supported. In inter-UE coordination scheme 1, the coordination information sent from UE-A to UE-B is the set of resources preferred and/or non-preferred for UE-B’s transmission; In inter-UE coordination scheme 2, the coordination information sent from UE-A to UE-B is the presence of expected/potential detected resource conflict on the resources indicated by UE-B’s SCI. 

It was agreed of two feature groups, where feature 32-5a is inter-UE coordination scheme 1 and feature 32-5b is inter-UE coordination scheme 2.

One open issue is whether/how to split feature 32-5a into multiple feature groups. In our view, UE-A, which sends inter-UE coordination scheme 1, needs to perform a new resource selection procedure to determine a set of preferred or non-preferred resources. Also, UE-B may optionally transmit a new SCI stage 2 format which contains a set of preferred or non-preferred resources. Hence, the transmission of new SCI stage 2 format should be part of the component for UE-A. 

On the other hand, UE-B, which receives inter-UE coordination scheme 1, needs to utilize the received inter-UE coordination in its resource selection procedure. Additionally, UE-B may send the explicit request to provide the necessary information for UE-A’s generating inter-UE coordination scheme 1. UE-B may optionally receive a new SCI stage 2 format which contains a set of preferred or non-preferred resources. Hence, the reception of new SCI stage 2 format should be part of the component for UE-B. 

Overall, we think feature 32-5a should be split according to transmitting inter-UE coordination scheme 1 or receiving inter-UE coordination scheme 1. 

Proposal 6: At least split feature 32-5a to the following two features
· transmitting inter-UE coordination scheme 1, where
· UE can transmit inter-UE coordination of preferred or non-preferred resource set,
· UE can receive explicit request for inter-UE coordination. 
· receiving inter-UE coordination scheme 1, where
· UE can receive inter-UE coordination of preferred or non-preferred resource set and use the received information in its own resource (re-)selection in NR sidelink mode 2,
· UE can transmit explicit request for inter-UE coordination.

One open issue is whether/how to split feature 32-5b into multiple feature groups. In our view, UE-A, which sends inter-UE coordination scheme 2, needs to apply various criteria to determine whether UE-B’s resource reservation has potential collision. 

It was agreed that inter-UE coordination scheme 2 is carried in PSFCH due to a small number of information bits. This implies that a UE-B supporting PSFCH/S-SSB reception only (i.e., feature 32-2) can receive inter-UE coordination scheme 2. Consider a UE-B performing random resource selection, can receive inter-UE coordination scheme 2 based on supported feature of receiving NR sidelink PSFCH/S-SSB only. UE-B applies the received inter-UE coordination in its resource re-selection. 

Overall, we think feature 32-5b should be split according to transmitting inter-UE coordination scheme 2 or receiving inter-UE coordination scheme 2. 

Proposal 7: At least split feature 32-5b to the following two features
· transmitting inter-UE coordination scheme 2, where UE can transmit inter-UE coordination information of presence of expected/potential resource conflict.
· receiving inter-UE coordination scheme 2, where can 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. 

Conclusion 
We discussed NR UE sidelink enhancement features. Our proposals are as follows:

Proposal 1: In feature 32-2, 
· no need to split the capabilities for PSFCH and S-SSB receptions as different FGs
· no pre-requisite feature group exists.

Proposal 2: In feature 32-4, pre-requisite feature group is 15-1.

Proposal 3: In feature 32-4a, no pre-requisite feature group exists. 

Proposal 4: In features 32-2, 32-4, 32-4a,
· need for the gNB to know if the feature is supported
· no need for other UEs to know if the feature is supported
· the feature granularity is per band.

Proposal 5: Introduce a new feature of “transmitting NR sidelink mode 2 considering Rx UE’s sidelink DRX configuration.”

Proposal 6: At least split feature 32-5a to the following two features
· transmitting inter-UE coordination scheme 1, where
· UE can transmit inter-UE coordination of preferred or non-preferred resource set,
· UE can receive explicit request for inter-UE coordination. 
· receiving inter-UE coordination scheme 1, where
· UE can receive inter-UE coordination of preferred or non-preferred resource set and use the received information in its own resource (re-)selection in NR sidelink mode 2,
· UE can transmit explicit request for inter-UE coordination.

Proposal 7: At least split feature 32-5b to the following two features
· transmitting inter-UE coordination scheme 2, where UE can transmit inter-UE coordination information of presence of expected/potential resource conflict.
· receiving inter-UE coordination scheme 2, where can 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. 

References
[1] [bookmark: _Ref83624233]R1-2108679, “Preliminary RAN1 UE features list for Rel-17 NR,” Oct. 2021. 
[2] [bookmark: _Ref91144940]R1-2110587, “Updated RAN1 UE features list for Rel-17 NR after RAN1 #106bis-e,” Oct. 2021.
[3] [bookmark: _Ref91144956]R1-2112144, “Summary on UE features for NR sidelink enhancement,” Nov. 2021. 
	3/8	
