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1 Introduction
In this contribution, we provide our views on UE features for NR V2X WI.
2 Revision to UE Feature Structure for NR V2X
Although RAN1 WG has started discussion on UE features over the RAN1 e-mail reflector and progressed the work, we still believe it is important to discuss the general features for NR-V2X in more details first. Once general features are stabilized, we can continue discussion on detailed components of feature groups, values of parameters and detailed signaling.
The general principle to design UE feature group for NR-V2X is sufficiently detailed granularity at the feature group level so that it is possible to construct UE according to different scenarios in vertical industries that demand sidelink radio interface. The NR-V2X UE feature set should enable support SL TX & RX UE, SL TX only, SL RX only UE with and without support of Uu air-interface including differentiation for Mode-1 and Mode-2 support.
Observation 1
The NR-V2X UE feature set should enable support SL TX & RX UE, SL TX only UE, SL RX only UE with and without support of Uu air-interface including differentiation for Mode-1 and Mode-2 support.
Therefore, in the next section we propose revision to the general UE feature set based on the latest version being debated by RAN1 WG.
2.1 General UE Feature Structure for NR V2X
This section provides general structure of the proposed UE Feature Set for NR-V2X WI. The list of recommended feature groups is provided in Table 1. Please note that we have used notation “15p” for NR V2X feature group indexing which means “proposed” feature group in order to avoid ambiguity in discussion with the latest table debated by RAN1 WG, which is provided in Annex A for reference. In our view, the proposed table has sufficient granularity to construct any type of UE with different level of sidelink support. It also shows pre-requisites among feature groups as well as proposed set of mandatory features for different types of UE. The motivation behind each feature group is provided in the next section.
[bookmark: _Ref37410435]Table 1: Proposed general structure for NR-V2X UE feature group
	Features
	Index
	Feature Group
	Pre-requisites
	M1 TX+RX UE
	M2 TX+RX UE
	M1+M2 TX+RXUE
	RX Only UE
	M1 Tx UE
	M2 Tx UE 

	5G NR V2X
	15p-1
	SL Numerology
	
	M
	M
	M
	M
	M
	M

	
	15p-2
	SL Slot Structure
	15p-1
	M
	M
	M
	M
	M
	M

	
	15p-3
	GNSS as a SL sync source
	
	
	M
	M
	
	
	M

	
	15p-4
	gNB as a SL sync source
	
	M
	
	M
	
	M
	

	
	15p-5
	eNB as a SL sync source
	
	
	
	
	
	
	

	
	15p-6
	SL Resource Pre-configuration
	15p-2
	
	M
	M
	
	
	M

	
	15p-7
	SL Resource Configuration by gNB
	15p-2
	M
	
	M
	
	M
	

	
	15p-8
	SL Resource Configuration by eNB
	15p-2
	
	
	
	
	
	

	
	15p-9
	SLSS TX based on GNSS reference
	15p-2, 15p-3
	
	M
	M
	
	
	M

	
	15p-10
	SLSS TX based on gNB reference
	15p-2, 15p-4
	M
	
	M
	
	M
	

	
	15p-11
	SLSS TX based on eNB reference
	15p-2, 15p-5
	
	
	
	
	
	

	
	15p-12
	SLSS RX
	15p-2
	
	
	
	
	
	M (PSCCH)

	
	15p-13
	SLSS TX based on SLSS reference
	15p-12
At least one from 15p-9 : 15p-11
	
	
	
	
	
	

	
	15p-14
	SL RX (NR PC5)
	15p-2,
At least one from
15p-3:15p-5
At least one from
15p-6:15p8
	M
	M
	M
	M
	
	

	
	15p-15
	SL Mode-2 TX
	15p-2, 15p-3, 15p-14
	
	M
	M
	
	
	M

	
	15p-16
	SL Mode-1 TX based on gNB scheduling
	15p-2, 15p-4
	M
	
	M
	
	M
	

	
	15p-17
	SL Mode-1 TX based on eNB scheduling
	15p-2, 15p-5
	
	
	
	
	
	

	
	15p-18
	TX LTE SL Mode-3 scheduled by NR Uu 
	
	
	
	
	
	
	

	
	15p-19
	TX LTE SL Mode-4 configured by NR Uu or pre-configuration
	
	
	
	
	
	
	

	
	15p-20
	UE Based Congestion Control for Mode-2
	15p-15
	
	
	
	
	
	

	
	15p-21
	Congestion Report to NW
	At least one from
15p-15 15p-16
	
	
	
	
	
	

	
	15p-22
	SL-PTRS TX in FR2
	15p-2,
At least one from
15p-15 : 15p-17
	M
	M
	M
	NA
	M
	M

	
	15p-23
	Short-term in-device coexistence
	Sync
	
	
	
	
	
	

	
	15p-24
	PSFCH Format-0 TX
	15p-14
	
	
	
	
	
	

	
	15p-25
	PSFCH Format-0 RX
	At least one from
15p-15 : 15p-17
	
	
	
	
	
	

	
	15p-26
	SL HARQ feedback over Uu
	15p-16, 15p-25
	
	NA
	
	
	
	

	
	15p-27
	SL Capability Signalling Exchange
	15p-14
At least one from
15p-15 : 15p-17
	M
	M
	M
	
	
	

	
	15p-28
	256 QAM SL RX 
	15p-27
	
	
	
	
	
	

	
	15p-29
	256 QAM SL TX
	At least one from
15p-15 : 15p-17
	
	
	
	
	
	

	
	15p-30
	SL-CSI Report
	15p-27
	
	
	
	
	
	

	
	15p-31
	SL CSI-RS TX
	At least one from
15p-15 : 15p-17
	
	
	
	
	
	

	
	15p-32
	Rank-2 SL RX
	15p-27
	
	
	
	
	
	

	
	15p-33
	Rank-2 SL TX
	At least one from
15p-15 : 15p-17
	
	
	
	
	
	

	
	15p-34
	SL-RSRP report for OLPC
	15p-27
	
	
	
	
	
	

	
	15p-35
	SL-OLPC based on SL -RSRP report
	At least one from
15p-15 : 15p-17
	
	
	
	
	
	

	
	15p-36
	Reception using low SE 64QAM table reception
	15p-27
	
	
	
	
	
	

	
	15p-37
	Transmission using low SE 64QAM table 
	At least one from
15p-15 : 15p-17
	
	
	
	
	
	




Adopt Table 1 as a general structure of UE feature group list for NR V2X

2.2 NR V2X UE Feature Groups and Components
Basic SL Feature Groups and Components
The basic sidelink features to be supported by specification should be sidelink numerology and slot structure. UE should be able to indicate which numerologies it supports while one of the numerologies 30kHz Normal CP FR1 should be supported by all UEs. With respect to the slot structure, we think UE should be able to support at least 7, 10 and 14 symbols per slot for PSCCH/PSSCH transmission. At the same time, we can also discuss the need to support all combinations from 7 to 14.

Table 2: Basic sidelink feature groups
	Index
	Feature Group
	Pre-requisites
	Components

	15p-1
	SL Numerology
	NA
	· #1 SCS 30kHz Normal CP FR1. Propose to define as mandatory
· #2 SCS 15kHz Normal CP FR1. Up to UE capability signalling
· #3 SCS 60kHz Normal CP FR1. Up to UE capability signalling
· #4 SCS 60kHz Extended CP FR1. Up to UE capability signalling
· #5 SCS 60kHz Normal CP FR2. Up to UE capability signalling
· #6 SCS 120kHz Normal CP FR2. Up to UE capability signalling

	15p-2
	SL Slot Structure
	15p-1
	· #1 Number of symbols for PSCCH/PSSCH transmission/reception.
· Alt.1. Subset of agreed combinations [7, 10, 14] is supported by UE by default. UE can additionally indicate other supported values.
· Alt.2. All agreed combinations of symbols (from 7 to 14) should be supported by UE - forward compatibility considerations.




Sidelink with numerology: SCS 30kHz, NCP, FR1 is supported by default. Support of other numerologies is up to UE capability indication as a part of sidelink numerology feature group
Sidelink slot structure composed from [7, 10, 14] symbols for PSCCH/PSSCH transmission is supported by default. Support of other combinations is up to UE capability indication as a part of SL slot structure feature group

SL Resource Configuration and Synchronization Groups and Components
The sidelink synchronization framework should have the following UE feature groups to support different type of UEs for NR V2X and future usage of sidelink air-interface.
Table 3: Sidelink resource configuration and synchronization feature groups
	Index
	Feature Group
	Pre-requisites
	Components

	15p-3
	GNSS as a SL sync source
	
	· #1 UE can acquire time and frequency synchronization from GNSS reference

	15p-4
	gNB as a SL sync source
	
	· #1 UE can acquire time and frequency synchronization from gNB reference
· #2 Max number of gNB references tracked by UE. Up to N1

	15p-5
	eNB as a SL sync source
	
	· #1 UE can acquire time and frequency synchronization from eNB reference
· #2 Max number of eNB references tracked by UE. Up to N2

	15p-6
	SL Resource Pre-configuration
	15p-2
	· #1 UE can be pre-configured with sidelink resource configuration settings for sidelink synchronization and communication 

	15p-7
	SL Resource Configuration by gNB
	15p-2
	· #1 UE can receive NR RRC sidelink resource configuration settings for sidelink synchronization and communication from gNB (i.e. has NR Uu support)

	15p-8
	SL Resource Configuration by eNB
	15p-2
	· #1 UE can receive LTE RRC sidelink resource configuration settings for sidelink synchronization and communication from eNB (i.e. has LTE Uu support)

	15p-9
	SLSS TX based on GNSS reference
	15p-2, 15p-3
	· #1 UE can derive and propagate synchronization from GNSS reference through SLSS TX
· Note: if UE is capable to support gNB/eNB/GNSS as a sync source it is also capable to support prioritization for selection b/w GNSS and NW timing

	15p-10
	SLSS TX based on gNB reference
	15p-2, 15p-4
	· #1 UE can derive and propagate synchronization from gNB reference through SLSS TX
· #2 UE supports OLPC for SLSS transmission based on Uu pathloss, if NR Uu interface is supported
· Note: if UE is capable to support gNB/eNB/GNSS as a sync source it is also capable to support prioritization for selection b/w GNSS and NW timing

	15p-11
	SLSS TX based on eNB reference
	15p-2, 15p-5
	· #1 UE can derive and propagate synchronization from eNB reference through SLSS TX
· #2 UE supports OLPC for SLSS transmission based on Uu pathloss, if LTE Uu interface is supported
· Note: if UE is capable to support gNB/eNB/GNSS as a sync source it is also capable to support prioritization for selection b/w GNSS and NW timing

	15p-12
	SLSS RX
	15p-2
	· #1 UE supports SLSS reception for all types of SLSS synchronization sources 

	15p-13
	SLSS TX based on SLSS reference
	15p-12
At least one from 15p-9: 15p-11

	· #1 UE supports SLSS transmission and sidelink synchronization procedure for SL source selection
· #2 UE support OLPC for SLSS transmission based on Uu pathloss, if NR Uu or LTE Uu interface is supported




Split UE sidelink synchronization framework into the following UE feature groups:
GNSS as a SL sync source (15p-3)
gNB as a SL sync source (15p-4)
eNB as a SL sync source (15p-5)
SLSS TX based on GNSS reference (15p-9)
SLSS TX based on gNB reference (15p-10)
SLSS TX based on eNB reference (15p-11)
SLSS RX (15p-12)
SLSS TX based on SLSS reference (15p-13)

In our view it is also important to support different feature groups based on type of configuration of the sidelink operation settings. It will allow support of UEs with and without LTE Uu or NR Uu air-interface.


Split UE sidelink configuration framework into the following UE feature groups:
SL resource pre-configuration
SL resource configuration by gNB
SL resource configuration by eNB

SL Reception Feature Group
In our view, sidelink reception is a pre-requisite of  resource configuration and sidelink synchronization feature groups. At the same time from physical layer perspective there is no differentiation based on sync source or communication mode. Therefore, we do see only one feature group for sidelink reception with multiple components as shown in table below.

Table 4: Sidelink reception feature group
	Index
	Feature Group
	Pre-requisites
	Components

	15p-14
	SL RX (NR PC5)
	15p-2,
At least one from
15p-3:15p-5
At least one from
15p-6:15p8
	· #1 Maximum sidelink system BW [10, 20, …., 100, 200, 400] MHz 
· #2 Number of RX pools/BWPs per CC [1]
· #3 Number of PSCCH decodings per slot for a given SCS (both the first and the second stage SCI). Values N1
· #4 Max number of PRBs processed per slot for given SCS. Values N2 
· #5 Reception based on the normal 64QAM MCS table and 256QAM MCS table (subset of entries for modulation up to 64QAM).
· #6 Rank-1 reception





UE sidelink reception capability is not depended on type of the sync source, communication mode and type of sidelink setting configuration (i.e. applicable to any types of sync source, communication mode, and configuration)
Introduce at least the following components for sidelink reception
#1 Maximum sidelink system BW [10, 20, …., 100, 200, 400] MHz 
#2 Number of RX pools/BWPs per CC [1]
#3 Number of PSCCH decodings per slot for a given SCS (both the first and the second stage SCI). Values [N1]
#4 Max number of PRBs processed per slot for a given SCS. Values [N2]
#5 Reception based on the normal 64QAM MCS table and 256QAM MCS table with a subset of entries for up to 64QAM modulation
#6 Rank-1 reception

SL Transmission Feature Groups
The UE sidelink transmission behavior is different across Mode-1 and Mode-2 support as well as based on scheduling entity (eNB, gNB) and sidelink RAT (NR PC5 or LTE PC5). This is reflected in the following set of feature groups and corresponding components for sidelink transmission feature groups.
[bookmark: _Ref37424693]Table 5: Sidelink transmission feature groups
	[bookmark: _Hlk37426237]Index
	Feature group
	Pre-requisites
	Components 

	15p-15
	SL Mode-2 TX
	15p-2, 15p-3, 15p-14
	· #1 Maximum Sidelink TX bandwidth
· #2 Sensing and resource selection procedure
· #3 Sidelink pre-emption
· #4 Transmission of PSCCH/PSSCH
· #5 Support and number of parallel resource selection processes / TX HARQ processes
· #6 Transmission based on the normal 64QAM MCS table and 256QAM MCS table (subset of entries for modulation up to 64QAM)
· #7 UE supports OLPC for SL transmission based on Uu pathloss, if Uu air-interface is supported

	15p-16
	SL Mode-1 TX based on gNB scheduling
	15p-2, 15p-4
	· #1 Maximum Sidelink TX bandwidth
· #2 Monitoring of DCI Format 3_0 
· #3 Transmission of PSCCH/PSSCH using type-1, type-2 and dynamic grants
· #4 Simultaneous UL/SL transmission and prioritization of transmission on the same or different carrier
· #5 Transmission based on the normal 64QAM MCS table and 256QAM MCS table (subset of entries for modulation up to 64QAM)
· #6 UE supports OLPC for SL transmission based on  Uu pathloss

	15p-17
	SL Mode-1 TX based on eNB scheduling
	15p-2, 15p-5
	· #1 Maximum Sidelink TX bandwidth
· #2 Transmission of PSCCH/PSSCH using type-1
· #3 Simultaneous UL/SL transmission and prioritization of transmission on the same or different carrier
· #4 Transmission based on the normal 64QAM MCS table and 256QAM MCS table (subset of entries for modulation up to 64QAM)
· #5 UE supports OLPC for SL transmission based on Uu pathloss

	15p-18
	TX LTE SL Mode-3 scheduled by NR Uu 
	LTE SL FGs
	· #1 UE can monitor over NR Uu DCI format 3_1 for LTE sidelink SPS grant.
· #2 UE can report a minimum additional time indicated in the NR DCI scheduling LTE SL mode 3.

	15p-19
	TX LTE SL Mode-4 configured by NR Uu or pre-configuration
	LTE SL FGs
	· #1 UE can be configured over NR Uu or pre-configuration for LTE sidelink mode 4 operation..




Introduce the following UE sidelink transmission capabilities with the corresponding components provided in Table 5
SL Mode-2 transmission
SL Mode-1 transmission based on gNB scheduling
SL Mode-1 transmission based on eNB scheduling
LTE SL Mode-3 transmission based on gNB scheduling
LTE SL Mode-4 transmission based on gNB scheduling

SL Congestion Control Feature Groups
Two feature groups should be supported for NR V2X congestion control. It is important to divide it into two features since some UEs may not support CBR report to network.
Table 6: Sidelink congestion control
	Index
	Feature group
	Pre-requisites
	Components 

	15p-20
	UE Based Congestion Control for Mode-2
	15p-15
	· #1 UE can adjust its radio parameters based on CBR measurement and CRlimit.
· #2 UE can process CBR and CR within the indicated processing time 

	15p-21
	Congestion control report to NW
	At least one from
15p-15 15p-16
	· #1 UE can report CBR measurement to gNB




Introduce the following feature groups for NR V2X congestion control
UE based congestion control for Mode-2
Congestion control report to network

PTRS Transmission in FR2
Given that PTRS is expected to be supported only for FR2 it is possible to define an independent feature group or for it consider it as a part of component of sidelink transmission features with indication for FR2 only. We have slight preference to have the independent feature group.
Table 7: PTRS transmission in FR2
	Index
	Feature group
	Pre-requisites
	Components 

	15p-22
	SL-PTRS TX in FR2
	15p-2,
At least one from
15p-15 : 15p-17
	· #1 UE supports PTRS transmission in FR2




Define separate feature group for PTRS transmission in FR2 

Short-Term in-device Coexistence
We agree to define separate feature group for short-term in-device coexistence. In addition, we need to see as a component the inter-RAT communication delay.
Table 8: Short-term in-device coexistence 
	Index
	Feature group
	Pre-requisites
	Components 

	15p-23
	Short-term in-device coexistence
	Sync
NR SL comm
LTE SL comm
	· #1 Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
· #2 Indication of inter-RAT communication delay




Define feature group for short term in-device coexistence
Introduce a component of inter-RAT communication delay

SL HARQ Feedback Feature Groups
For sidelink HARQ feedback support, we suggest defining three feature groups (PSFCH TX, PSFCH RX and SL HARQ feedback forwarding over Uu). In our view support of HARQ feedback can be left up to UE capability. Considering that support of sidelink groupcast modes also requires HARQ feedback, these features may be defined as independent feature groups. Further analysis is needed to conclude on this aspect.
Table 9: Sidelink HARQ feature groups
	Index
	Feature group
	Pre-requisites
	Components 

	15p-24
	PSFCH Format-0 TX
	15p-14
	· #1 UE can transmit [ M ≥ 1 ] PSFCH(s) in a slot. M is indicated by UE

	15p-25
	PSFCH Format-0 RX
	At least one from
15p-15 : 15p-17
	· #1 UE can receive [N ≥ 1] PSFCH(s) in a slot. N is indicated by UE

	15p-26
	SL HARQ feedback over Uu
	15p-16, 15p-25
	· #1 UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH if it supports NR SL Mode 1.




Define the following feature groups for sidelink HARQ feedback 
PSFCH Format-0 transmission
PSFCH Format-0 reception
Sidelink HARQ feedback over NR-Uu
Further analyse if these feature groups are independent or subject to UE-UE capability exchange signalling

SL Capabilities Depending on UE-to-UE Signalling Exchange
NR V2X UEs will support UE-UE capability exchange. Support of this feature may be also up to UE capability. Further input from RAN2 may be needed on this aspect. From RAN1 perspective the following features were designed assuming support of unicast communication in mind and thus should be subject for UE-to-UE capability exchange:
256QAM SL reception (for 256 QAM table with entries corresponding to 256 QAM)
SL CSI Report (CQI+RI reporting)
Rank-2 SL reception
SL OLPC based on SL-RSRP report
Low SE 64QAM table reception
At the same time symmetrical features but from transmission perspective should not be based on individual UE capabilities: 
256QAM SL transmission
SL CSI-RS transmission
Rank-2 SL transmission
SL-RSRP report for OLPC 
Low SE 64QAM table transmission
Therefore these feature groups may be independent in general, not precluding UE-to-UE capability signalling exchange.

Table 10: SL capabilities dependent on UE-to-UE signalling exchange capability
	Index
	Feature group
	Pre-requisites
	Components 

	15p-27
	SL Capability Signalling Exchange
	15p-14
At least one from
15p-15 : 15p-17
	M

	15p-28
	256 QAM SL RX 
	15p-27
	· #1 UE can receive PSSCH with 256QAM in NR sidelink. RX UE indicates to TX UE if 256QAM reception is supported

	15p-29
	256 QAM SL TX
	At least one from
15p-15 : 15p-17
	· 1) UE can transmit PSSCH with 256QAM in NR sidelink. FFS in RAN2 if TX UE indicates to RX UE if 256QAM transmission is supported

	15p-30
	SL-CSI Report
	15p-27
	· #1 UE supports CSI-RS processing and RI feedback on sidelink
· #2 UE supports CSI-RS processing and CQI feedback on sidelink

	15p-31
	SL CSI-RS TX
	At least one from
15p-15 : 15p-17
	· #1 UE can transmit and receive sidelink CSI-RS with 1 or 2 antenna port(s).

	15p-32
	Rank-2 SL RX
	15p-27
	· #1 UE can receive Rank-2 PSSCH in NR sidelink. RX UE indicates to TX UE if Rank-2 reception is supported

	15p-33
	Rank-2 SL TX
	At least one from
15p-15 : 15p-17
	· #1 UE can transmit Rank-2 PSSCH in NR sidelink. FFS in RAN2 if TX UE indicates to RX UE if Rank-2 transmission is supported

	15p-34
	SL-RSRP report for OLPC
	15p-27
	· 1) Support SL-RSRP report in case of unicast

	15p-35
	SL-OLPC based on SL -RSRP report
	At least one from
15p-15 : 15p-17
	· 1) Support sidelink pathloss based open loop power control based onSL-RSRP report in case of unicast

	15p-36
	Reception using low SE 64QAM table 
	15p-27
	· 

	15p-37
	Transmission using low SE 64QAM table 
	At least one from
15p-15 : 15p-17
	· 



Based on discussion we have following proposal:


Define a feature group for UE-to-UE capability signalling exchange
Define the following feature groups that are dependent on UE-to-UE capability signalling exchange
256QAM SL reception
SL CSI Report 
Rank-2 SL reception
SL OLPC based on SL-RSRP report
Reception using low SE 64QAM table 
Define the following feature groups that are dependent on UE-to-UE capability signalling exchange
256QAM SL transmission
SL CSI-RS transmission
Rank-2 SL transmission
SL-RSRP report for OLPC 
Transmission using low SE 64QAM table 

3 Comments on Latest Version of UE Feature Table
In this section, we provide comments on the latest version of NR-V2X UE feature list with a main focus on questions raised by rapporteur and FFS aspects.
3.1 Basic SL RX Feature Groups 15-1 and 15-1a
	15-1
	Receiving NR sidelink [by preconfiguration]
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
8) UE can receive using the subcarrier spacing it reports.
FFS: 9) CP length
	This is the basic FG for sidelink

Component-2 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

Component-3 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

Component-8 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-8 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.
	Optional with capability ignalling. For UE supports NR sidelink, UE must indicate this FG is supported.



Number [A] of sidelink processes
We assume the total amount of SL RX HARQ processes here including the ones for unicast, groupcast and broadcast transmission. In general, the amount of RX HARQ processes can be quite large e.g. >128. It needs to be further discussed if it needs to be specified. Note that the number of unicast HARQ processes is better to be negotiated between UEs using PC5 RRC so that the UE can better manage its reception processes together with broadcast and groupcast.
Number [X] of PSCCH processed in a slot
This capability can reuse LTE numbers, e.g. at least 10 and 20 per slot. It is also proposed not to tie this number to number of sub-channels, so that multiple PSCCH decoding attempts could be possible per resource if the number of sub-channels is smaller than the UE capability. The number itself can be reported per (SCS, BW) combination, since for larger SCS the total number of decoding attempts per slot tends to decrease assuming a fixed BW.
Number [Y] of PSSCH PRBs processes in a slot
It is expected that this value should support the maximum carrier bandwidth for a given SCS, i.e. 270 PRB for 15 kHz, 273 for 30 kHz, 135 for 60 kHz in FR1, 264 in FR2. The smaller or larger numbers can also be defined considering both, typical ITS carrier bandwidth (e.g. 10-40 MHz in FR1) and advanced processing, i.e. processing of overlapping PRBs. At the same time, it makes sense to also report max SL BW supported by UE.
256QAM table support
The table itself can be supported under the assumption that the entries with 256QAM are subject to another capability.
Whether to introduce soft-buffer size capability [Z]
In our understanding, different to LTE, NR does not specify soft-buffer size capability and rely on proper RAN4 tests to the ensure performance, since in many cases the soft-buffer size can be reduced based on implementation techniques. We propose not to define such components.
Whether to have some SCS values mandatory for SL
In our understanding, 30 kHz SCS is suitable in many cases and can be made mandatory for SL. Having any SCS as a capability opens possibility for fragmented deployment situations where some UEs cannot communicate to each other due to support of different SCS.
Whether to introduce CP type capability
For 60 kHz, both normal and extended CP types are supported. In our understanding, if SCS of 60 kHz is reported, also its CP type should be reported. It could be combined with SCS reporting by introducing 60kHz-normal and 60kHz-extended numerology.

Support of separate capabilities for reception based on Uu configuration and pre-configurations needs to be resolved as well. In general, it is desirable to allow UEs which can operate only in ITS spectrum based on pre-configurations as well as support sidelink only UEs.
In our view, the following configuration options should be supported as independent UE feature groups: pre-configuration, NR Uu RRC based configuration of NR sidelink, LTE Uu RRC based configuration of NR sidelink settings.

3.2 SL TX Mode-1 (15-2)
	15-2
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to [8] configured grants can be configured for a UE.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2.

6) UE can transmit using the subcarrier spacing it reports.
FFS: 7) CP length
	Note: Random selection in the exceptional pool is supported.

This is the basic FG for sidelink in licensed spectrum where gNB is defined and optional FGfor ITS spectrum where gNB is not defined.

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.
	Optional with capability signalling
For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.



Number of configured grants [8]
It seems from TX perspective there is no much issue to support the maximum possible number of configurations for configured grants.
SCS and CP type
Similar to the comments for 15-1, we believe 30 kHz could be made mandatory for SL. Also, the CP type should be made a part of capability signalling for the case of 60 kHz SCS
Processing times
Mode-1 transmission should also specify capability of preparation time for PSSCH/PSCCH based on gNB grant and PSFCH processing plus PUCCH preparation time. We expect such discussion first takes place in NR V2X AI and then a component is added to Mode-1 basic feature.

3.3 SL TX Mode-2 (15-3 and 15-3a)
	15-3
	Transmitting NR sidelink mode 2 configured by [NR Uu or] preconfiguration
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by [NR Uu or] preconfiguration. Up to [B] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform sensing and resource allocation operations.

6) UE can transmit using the subcarrier spacing it reports for FG 15-1.
FFS: 7) CP length
	Note: Random selection in the exceptional pool is supported.

This is the basic FG for sidelink.
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.



Number [B] of sidelink processes
Our understanding of this component is NOT HARQ processes, rather parallel selection processes for sidelink transmission, typically associated with different QoS and/or different communication links. In that context, number of processes starting from 2 to 8 [possibly 16] can be considered. Where 2 is motivated by support of at least two different services or communication links, and 8 is motivated by up to 8 different L1 priority levels.
Split of capability for Uu based configuration and pre-configuration
It is desirable to separate support of Mode-2 communication based on configuration or pre-configuration due to simple example of ITS-only operation. Therefore, we are supportive to define FG 15-3a. Moreover our preference is to revise table as it is shown in Section 2.

3.4 Sidelink Synchronization (15-4, 15-15, 15-15a, 15-24)
	15-4
	GNSS and S-SSB for NR sidelink
	1) UE can receive S-SSB in NR sidelink if it supports 15-1.
2) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3.
3) UE supports GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.

	This is the basic FG for sidelink.
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	15-15
	eNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an eNB.
2) If UE supports 15-4, UE additionally supports eNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
3) If UE supports 15-4, UE additionally supports eNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.
	
	Optional with capability signalling.

	15-15a
	gNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an eNB.
2) If UE supports 15-4, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
3) If UE supports 15-4, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.
	
	Optional with capability signalling.

	15-24
	FFS: Support of multiple synchronization references
	[1) UE can support sidelink reception using up to A synchronziaion references in a carrier/BWP.]
	Component-1 candidate value set: {value1, value2, …}
	Optional with capability signalling



The aspects of V2X sidelink synchronization were explained in section 2.2.2. In summary, we believe SL synchronization is a pre-requisite for sidelink transmission and reception and should be divided into multiple independent feature groups that enables different UE implementations for different use cases (please refer to section 2.2.2).

3.5 256QAM (15-10 and 15-10a)
	15-10
	256QAM sidelink transmission
	1) UE can transmit PSSCH with 256QAM in NR sidelink
	
	Optional with capability signalling

	15-10a
	FFS: 256QAM sidelink reception
	1) UE can receive PSSCH with 256QAM in NR sidelink
	
	Optional with capability signalling



In our understanding, if 256QAM transmission is optional and 256QAM reception is optional, it can only be feasible to make such transmissions in unicast with help of PC5 RRC capability exchange. The support of 256QAM is not deemed beneficial for broadcast and groupcast scenarios. In addition, support of 256 QAM should be limited to FR1 only. For FR2 our proposal is not to support 256QAM (possibly can be handled by per-band signaling or FR1/FR2 differentiation).

3.6 PSFCH Format 0 (15-11)
	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive [N] PSFCH(s) in a slot.
3) UE can transmit [M] PSFCH(s) in a slot.
4) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1.
	This is the basic FG for sidelink.
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.



Number [N] of PSFCHs to receive in a slot
This number should be motivated by a typical largest group size and bounded by number of physical frequency-code resources. The number of frequency-code resources for a group can easily go up to hundreds due to small PSFCH bandwidth of 1 PRB and up to 6 cyclic shifts. Therefore, the capability is more motivated by the typical group sizes. The value could be simply made variable from 5 to 50 with 5-10 levels step in order to cover most of the cases.

Number [M] of PSFCHs to transmit in a slot
Transmission of PSFCH simultaneously has large implications of the transmitter design due to MPR and emission masks requirements. A well-motivated number here could be 4, corresponding to the largest PSFCH periodicity, that can handle acknowledgement of all TBs transmitted within a PSFCH period. Larger numbers can be beneficial for NACK-only groupcast feedback cases since this option due to connection-less assumption can be requested from multiple UEs/TBs within a PSFCH period. For example, if there are 10 sub-channels and PSFCH periodicity is 4, in extreme there could be 40 HARQ feedback requests. Such a large number may not introduce performance benefits due to power sharing and half-duplex. The largest reasonable specified number is further subject to RAN4 discussion. At this point we propose to consider including at least 4 PSFCH to the list.

3.7 Sidelink Open Loop Power Control (15-23)
Since open loop power control based on sidelink RSRP reporting is only supported for unicast, it is reasonable to include it to the optional features list and allow UEs to activate it by PC5 RRC based on capability exchange. We consider OLPC based on DL pathloss should be mandatory for Uu-configured sidelink operation.

4 Conclusions
In this contribution, we provided our views on main remaining issues of resource allocation Mode-12 for NR-V2X sidelink communication. Based on discussions, we have following proposals:

Proposal 1: 
Adopt Table 1 as a general structure of UE feature group list for NR V2X
Proposal 2: 
Sidelink with numerology: SCS 30kHz, NCP, FR1 is supported by default. Support of other numerologies is up to UE capability indication as a part of sidelink numerology feature group
Sidelink slot structure composed from [7, 10, 14] symbols for PSCCH/PSSCH transmission is supported by default. Support of other combinations is up to UE capability indication as a part of SL slot structure feature group
Proposal 3: 
Split UE sidelink synchronization framework into the following UE feature groups:
GNSS as a SL sync source (15p-3)
gNB as a SL sync source (15p-4)
eNB as a SL sync source (15p-5)
SLSS TX based on GNSS reference (15p-9)
SLSS TX based on gNB reference (15p-10)
SLSS TX based on eNB reference (15p-11)
SLSS RX (15p-12)
SLSS TX based on SLSS reference (15p-13)
Proposal 4: 
Split UE sidelink configuration framework into the following UE feature groups:
SL resource pre-configuration
SL resource configuration by gNB
SL resource configuration by eNB
Proposal 5: 
UE sidelink reception capability is not depended on type of the sync source, communication mode and type of sidelink setting configuration (i.e. applicable to any types of sync source, communication mode, and configuration)
Introduce at least the following components for sidelink reception
#1 Maximum sidelink system BW [10, 20, …., 100, 200, 400] MHz 
#2 Number of RX pools/BWPs per CC [1]
#3 Number of PSCCH decodings per slot for a given SCS (both the first and the second stage SCI). Values [N1]
#4 Max number of PRBs processed per slot for a given SCS. Values [N2]
#5 Reception based on the normal 64QAM MCS table and 256QAM MCS table with a subset of entries for up to 64QAM modulation
#6 Rank-1 reception
Proposal 6: 
Introduce the following UE sidelink transmission capabilities with the corresponding components provided in Table 5
SL Mode-2 transmission
SL Mode-1 transmission based on gNB scheduling
SL Mode-1 transmission based on eNB scheduling
LTE SL Mode-3 transmission based on gNB scheduling
LTE SL Mode-4 transmission based on gNB scheduling
Proposal 7: 
Introduce the following feature groups for NR V2X congestion control
UE based congestion control for Mode-2
Congestion control report to network
Proposal 8: 
Define separate feature group for PTRS transmission in FR2 
Proposal 9: 
Define feature group for short term in-device coexistence
Introduce a component of inter-RAT communication delay
Proposal 10: 
Define the following feature groups for sidelink HARQ feedback 
PSFCH Format-0 transmission
PSFCH Format-0 reception
Sidelink HARQ feedback over NR-Uu
Further analyse if these feature groups are independent or subject to UE-UE capability exchange signalling
Proposal 11: 
Define a feature group for UE-to-UE capability signalling exchange
Define the following feature groups that are dependent on UE-to-UE capability signalling exchange
256QAM SL reception
SL CSI Report 
Rank-2 SL reception
SL OLPC based on SL-RSRP report
Reception using low SE 64QAM table 
Define the following feature groups that are dependent on UE-to-UE capability signalling exchange
256QAM SL transmission
SL CSI-RS transmission
Rank-2 SL transmission
SL-RSRP report for OLPC 
Transmission using low SE 64QAM table 
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6 Annex A – Latest Version of NR V2X UE Feature List
In this section, we provide for convenience of discussion, the latest intermediate version of NR V2X UE feature list, which is under revision. 
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	15-1
	Receiving NR sidelink[by preconfiguration]
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
8) UE can receive using the subcarrier spacing it reports.
FFS: 9) CP length
	None
	FFS
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink

Component-2 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

Component-3 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

Component-8 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-8 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.

	Optional with capability signaling. For UE supports NR sidelink, UE must indicate this FG is supported.

	
	[15-1a]
	FFS: Receiving NR sidelink configured by NR Uu
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].
5) UE supports PT-RS reception in FR2.
6) The UE can receive [Z] total number of soft channel bits in a slot.
7) UE supports 2 receive antennas.
[8) 30 kHz SCS is supported for FR1.]
	15-1
	
	
	
	
	
	
	
	[Component-2 and Component-3 are the same as in FG15-1 and are not reported separately]
	Optional with capability signalling

	
	15-2
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to [8] configured grants can be configured for a UE.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2.

6) UE can transmit using the subcarrier spacing it reports.
FFS: 7) CP length
	
	Yes
	No
	
	Per band

	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

This is the basic FG for sidelink in licensed spectrum where gNB is defined and optional FGfor ITS spectrum where gNB is not defined.

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.
	Optional with capability signalling
For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.

	
	15-3
	Transmitting NR sidelink mode 2 configured by [NR Uu or] preconfiguration
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by [NR Uu or] preconfiguration. Up to [B] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform sensing and resource allocation operations.

6) UE can transmit using the subcarrier spacing it reports for FG 15-1.
FFS: 7) CP length
	15-1
	FFS
	No
	
	Per band

	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

This is the basic FG for sidelink.
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	
	15-3a
	FFS: Transmitting NR sidelink mode 2 configured by NR Uu
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu. Up to [B] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table and 256QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform sensing and resource allocation operations.
[5) UE supports rank 1 PSSCH transmissions.]
[6) 30 kHz SCS is supported for FR1.]
	15-1, 15-2
	
	
	
	
	
	
	
	Note: Random selection in the exceptional pool is supported.
	Optional with capability signalling

	
	15-4
	GNSS and S-SSB for NR sidelink
	1) UE can receive S-SSB in NR sidelink if it supports 15-1.
2) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3.
3) UE supports GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.

	At least one of 15-1, 15-2, 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB.
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates
	15-1 and at least one of 15-2 and 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing
	Optional with capability signalling

	
	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
	At least one of 15-1, 15-2, 15-3
	No
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS whether a set of candicate values need to be defined for the time required for the inter-RAT conflict resolution
	Optional with capability signalling

	
	15-7
	Transmitting LTE sidelink mode 3 scheduled by NR Uu 
	1) UE can be scheduled over NR Uu for LTE sidelink mode 3 transmission..
2) UE reports a value ‘X’ for the minimum value it supports for the additional time indicated in the NR DCI scheduling LTE sidelink mode 3.
3) UE can monitor DCI format 3_1 for LTE sidelink SPS grant.
	
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	Component-2 candidate value set: 
{0ms, 0.25ms, 0.5ms, 0.625ms, 0.75ms, 1ms, 1.25ms, 1.5ms,1.75ms, 2ms, 2.5ms, 3ms, 4ms, 5ms, 6ms, 8ms, 10ms, 20 ms }
	Optional with capability signalling 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15-9
	Transmitting LTE sidelink mode 4 configured by NR Uu or preconfiguration
	1) UE can be configured over NR Uu or preconfiguration for LTE sidelink mode 4 operation..
	
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	
	15-10
	256QAM sidelink transmission
	1) UE can transmit PSSCH with 256QAM in NR sidelink
	At least one of 15-2, 15-3
	Yes
	Yes
	UE supports QPSK, 16QAM, and 64 QAM for transmission only.
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	
	15-10a
	FFS: 256QAM sidelink reception
	1) UE can receive PSSCH with 256QAM in NR sidelink
	15-1
	Yes
	Yes
	UE supports QPSK, 16QAM, and 64 QAM for reception only.
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	
	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive [N] PSFCH(s) in a slot.
3) UE can transmit [M] PSFCH(s) in a slot.
4) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1.
	At least one of 15-1, 15-2, 15-3
	Yes
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	
	15-12
	Low-spectral efficiency 64QAM MCS table
	1) UE can transmit or receive PSSCH with low-spectral efficiency 64QAM MCS table.
	At least one of 15-1, 15-2, 15-3
	Yes
	Yes
	UE supports normal 64QAM MCS table and 256QAM MCS table only.
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15-14
	Sidelink CSI report
	1) UE can transmit and receive sidelink CSI-RS with 1 or 2 antenna port(s).
2) UE supports RI and CQI feedback on sidelink.
	15-1 and at least one of 15-2 and 15-3
	FFS
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.

	
	15-15
	eNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an eNB.
2) If UE supports 15-4, UE additionally supports eNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
3) If UE supports 15-4, UE additionally supports eNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.

	
	15-15a
	gNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an eNB.
2) If UE supports 15-4, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
3) If UE supports 15-4, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.

	
	15-16
	Simultaneous transmission of uplink and sidelink
	1) UE supports simultaneous transmission of NR uplink and NR sidelink (on different carriers) in all bands for which the UE indicated simultaneous sidelink and uplink support in a band combination.
	At least one of 15-2 and 15-3
	Yes
	No
	
	Per band combination
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15-18
	Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	At least one of 15-2 and 15-3
	FFS
	FFS
	UE supports rank 1 PSSCH transmission only.
	Per band
	 N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	
	15-19
	FFS: Support of rank 2 reception
	1) UE additionally supports rank 2 PSSCH reception
	15-1
	FFS
	FFS
	UE supports rank 1 PSSCH reception only.
	Per band
	 N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15-22
	Support of SL slot less than 14 consecutive symbols
	1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports SL only in a SL slot configured with 14 consecutive symbols.
	Per band
	 N.A.
	N/A
	N.A.
	
	Optional with capability signalling

	
	15-23
	FFS: Support of open loop SL power control and RSRP report
	[1) Support sidelink pathloss based open loop power control and RSRP report in case of unicast]
	FFS
	FFS
	Yes
	
	Per band
	 N.A.
	N/A
	N.A.
	
	Optional with capability signalling

	
	15-24
	FFS: Support of multiple synchronization references
	[1) UE can support sidelink reception using up to A synchronziaion references in a carrier/BWP.]
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports only a single synchronization reference in a carrier/BWP.
	Per band
	N.A.
	N.A.
	N.A.
	Component-1 candidate value set: {value1, value2, …}
	Optional with capability signalling
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