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1 Introduction
In this contribution, we provide our views and corrections for the latest baseline version of NR V2X UE feature list [1].
2 Discussion on NR V2X UE Feature Groups Components 
15-1 Receiving NR sidelink
The FG 15-1 is currently described by the following table below with many undefined opens. 
	Index
	Feature group
	Components
	Note
	Mandatory / Optional

	15-1
	Receiving NR sidelink 
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink HARQ 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 in FR1].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
[7) minimum two receive antennas]
8) UE can receive using the subcarrier spacing [and CP length]  [defined for a given band in R15 in RAN4] [as configured for NR UL]
FFS: 9) CP length
10) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
[11) UE can receive PSSCH with 256QAM in NR sidelink]
12) [for NR SL by preconfiguration] UE can receive using 30 kHz subcarrier spacing in FR1, FFS FR2
	This is the basic FG for sidelink

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 8 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

FFS: details for component (10) 

Note: Component 12 is required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

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

FFS: Component-6 candidate value set: {value1, value2, …}

[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}}]

[Component-12 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}}]

Candidate values for A are {value1, value2 …}

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




We have following comments/proposals for FG 15-1.
Number [A] of sidelink RX HARQ 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. The rough estimate can be derived from the number of subchannels multiplied on number of slots in SCI signalling window which is fixed to 32. The minimum subchannel size is 10 PRBs and maximum bandwidth in PRBs for FR1 is 273 (see Table 1). Therefore, the maximum number of HARQ processes is determined by 273/10*32 ~ 874. This amount of HARQ processes assumes the order of frequency division multiplexing equal to 27 which is prohibitively large. The reasonable order in our view should not exceed 10 and thus the amount of HARQ RX processes equal to 320 is a reasonable design choice assuming 30kHz SCS. These values can be further scaled down to 160 for 60kHz SCS.
[bookmark: _Ref40453200]Table 1: NR spectrum utilization - bandwidth vs SCS vs PRB
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MHz

	0
	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	1
	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	2
	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135




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.

 
Define max number of SL RX HARQ processes (including unicast, groupcast and broadcast) to be equal to 320 for 15 and 30kHz SCS and 160 for 60kHz SCS
Maximum number of unicast HARQ processes is negotiated between UEs through PC5 RRC signalling

Number [X] of PSCCH processed per slot
This capability can reuse LTE numbers, e.g. at least 10 and 20 PSCCH decoding attempts per slot (including the 1st and 2nd stage SCI). 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.

 
Define maximum number of PSCCH decoding attempts (a decoding attempt includes both 1st and 2nd stage SCI) per slot
Values {10, 20} – reused from LTE V2X
UE is expected to attempt to decode at least one PSCCH per sub-channel
It is up to UE how to distribute decoding attempts across sub-channels

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.


Define max number of PSSCH PRBs UE is capable to process per slot
Values
270 PRBs for 15 kHz SCS in FR1
273 PRBs for 30 kHz SCS in FR1
135 PRBs for 60 kHz SCS in FR1
264 PRBs for 60 kHz and 120 kHz SCS in FR2

256QAM table support
The table itself can be supported under the assumption that the entries with 256QAM are subject to another capability.


Support the table itself w/o entries corresponding to 256-QAM

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 ensure performance, since in many cases the soft-buffer size can be reduced based on implementation techniques. We propose not to define such components.


Do not specify sidelink soft-buffer size capability in RAN1

On minimum amount of RX antennas
We do not see the need to add component #7 on minimum amount of RX antennas. RAN4 can define requirements accordingly and amount of RX antennas can be left up to UE implementation.


Remove component #7 on minimum amount of RX antennas

On SCS and CP support
We do not see the need to mandate UE to support all numerologies for sidelink. In our view, if licensed carrier operates UL using numerology which is not supported by UE for sidelink, it means that UE cannot operate sidelink on this carrier. Otherwise it can operate using the same numerology as for Uu. For ITS carriers our preference is to mandate support of 30kHz SCS with normal CP.


Combine components #8, #9 and #12 into the single component “Sidelink numerology support” to indicate list of numerologies supported by UE
Mandate support of 30kHz SCS and normal CP for ITS carriers (i.e. differentiation of licensed and unlicensed carriers is needed)
For licensed carrier UE is not supposed to operate sidelink with numerology different from UL numerology at least from TX perspective

On support of 14-symbol SL slot
Considering forward compatibility aspects, we prefer UE to support subset of available SL symbols per slot including {7, 10, 14} symbols in case of Normal CP and {8, 12} symbols in case of Extended CP.


UE supports {7, 10, 14} available SL symbols in a slot in case of Normal CP and {8, 12} symbols in case of extended CP
UE is expected to support all DMRS patterns corresponding to number of PSSCH symbols

256-QAM reception
We propose to remove component 256-QAM reception from basic FG 15-1. Whether 256-QAM reception is supported or not should be up to capability exchange b/w UEs over PC5 RRC.


Remove component #11 (256-QAM reception) from basic FG 15-1

15-2 Transmitting NR sidelink mode 1 scheduled by NR Uu
The FG 15-2 is currently described by the following table below with many undefined opens. 

	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. Up to [C] sidelink HARQ processes are supported.
2) UE supports transmission based on the normal 64QAM MCS OFDM 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 [and CP length] it reports.
FFS: 7) CP length 
8) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
[9) Support downlink pathloss based open loop power control]
[10) SL HARQ feedback on Uu]
	Note: Random selection in the exceptional pool is supported.

FFS: This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise

Candidate values for C are {value1, value2 …}

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.
[Note: For component (6) the supported SCS should be the same as the Uu link in licensed carrier]
	Optional with capability signalling
FFS: For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.

Candidate values for C are {value1, value2 …}


Based on analysis of table above we have following comments/proposals for FG 15-2.
Number of HARQ TX processes in Mode-1
Considering the SCI signaling window of 32 slots the maximum number of HARQ TX processes should be limited by 31. At the same time, it seems quite a large number to handle at the UE and therefore we propose to support 16 HARQ TX processes.


Maximum number of Mode-1 sidelink HARQ TX processes is set to 16 by default

On MCS table
Regarding MCS table for sidelink transmission, we are open to include support of other tables if entries corresponding to 256-QAM are precluded.


For component #2 in FG 15-2, support all MCS tables and preclude use of 256-QAM entries w/o additional PC5 RRC capability exchange

On DCI monitoring
In type-1 CG, retransmissions are also scheduled by DCI format 3_0. Therefore, we suggest to modify component #4 to be more general “UE can monitor DCI format 3_0 for NR sidelink scheduling” or clarify that it also includes retransmissions for CG type-1


For component #4 in FG 15-2, change description to “UE can monitor DCI format 3_0 for NR sidelink scheduling”

On Sidelink Numerology
As we discussed in FG15-1 we prefer UE to declare supported sidelink numerology options. Therefore, we suggest to merge component #6 and #7 to a single component #6 “UE can transmit using the sidelink numerology it reports”


For component #6 and#7 in FG 15-2, merge them under new component #6 “UE can transmit using the sidelink numerology it reports”
Component #7 can be deleted

On support of 14-symbol SL slot
Considering forward compatibility aspects, we prefer UE to support subset of SL symbols per slot including {7, 10, 14} symbols in case of Normal CP and {8, 12} symbols in case of extended CP.
Regarding DMRS patterns it seems all patterns need to be supported.


UE supports {7, 10, 14} available SL symbols in a slot in case of Normal CP and {8, 12} symbols in case of extended CP
UE is expected to support all DMRS patterns corresponding to number of PSSCH symbols

OLPC based on DL pathloss
DL pathloss based PC should be basic for Mode 1, since it is considered an important mechanism for in-band and adjacent band interference control for co-existence.


Keep component #9 in FG 15-2

SL HARQ reporting in PUCCH
If PSFCH operation is decided as a basic feature, then our preference is to keep SL HARQ feedback on Uu in FG 15-2. If PSFCH operation is optional, then SL HARQ on Uu operation should also be optional feature which is our preference.


Keep component #10 (SL HARQ feedback on Uu) in FG 15-2 only if PSFCH is agreed as a basic feature

Finally, we do not see the need to mandate this FG 15-2 even for licensed carriers. Mode-2 can work on licensed carriers as well and support of Mode-1 should not be a pre-requisite of Mode-2. If operator wants to disable Mode-2 it can simply not to configure resources for Mode-2 operation.


Do not mandate support of FG 15-2

15-3 Transmitting NR sidelink mode 2
The FG 15-3 is currently described by the following table below with many undefined opens.
	15-3
	Transmitting NR sidelink mode 2 
	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.]
[5) UE supports rank 1 PSSCH transmissions.]
6) UE can transmit using the subcarrier spacing [and CP length] it reports for FG 15-1.
FFS: 7) CP length
8) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
9) default SCS with pre-configuration: 30 kHz with normal CP: [operator managed] same as Rel. 15 Uu
10) UE can transmit using 30 kHz [and normal CP] subcarrier spacing in FR1, FFS FR2
[11) DL pathloss based open loop power control when mode 2 is configured by NR Uu]
	Note: Random selection in the exceptional pool is supported.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

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

[Note: Component 5 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1]

Note: Component 6 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 10 is required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

FFS: all details for component (11)
	Optional with capability signalling
For UE supports NR sidelink, [for UE supports NR sidelink in ITS spectrum where gNB is not defined, UE must indicate this FG is supported,] UE must indicate this FG is supported.

Candidate values for B are {value1, value2 …}


Based on review of table above, we have following comments/proposals for FG 15-3.
Pre-configuration or configuration of Mode-2 by Uu
In our view, Mode-2 transmission should not depend on the way Mode-2 configuration settings are provided to UE. Therefore, we prefer to revise component #1 of FG 15-3 as follows “1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2”


Revise component #1 of FG15-3 as follows: “UE can transmit PSCCH/PSSCH using NR sidelink mode 2”

On number of sidelink processes
Component #1 says “Up to [B] sidelink processes are supported.”. In our understanding it refers to sidelink HARQ processes. In this case, similar to Mode-1, we have the following proposal:


Maximum number of Mode-2 sidelink HARQ TX processes is set to 16 by default

In addition to HARQ processes, the amount of parallel resource selection processes needs to be defined. 


Add to component #1 of FG 15-3 support of parallel resource selection processes: “Up to [C] parallel sidelink resource selection processes are supported”
Maximum value of C is reported by UE from the set {2, 4, 8, 16}

Sensing and resource allocation
Minor revision is needed for component #4: “UE can perform Mode-2 sensing and resource allocation operations”


Update component #4 of FG 15-3 as “UE can perform Mode-2 sensing and resource allocation operations”

On rank of sidelink transmission
We agree that by default only rank-1 should be supported for sidelink transmission therefore we suggest keeping component #5 of the FG 15-3.


Keep component #5 (support of rank 1 transmission) in FG 15-3 and add similar component to FG 15-2

On numerology of transmission
We do not see the need to mandate Mode-2 UE to support transmission with all numerologies for sidelink. In our view, if licensed carrier operates UL using numerology which is not supported by UE for sidelink, it means that UE cannot operate Mode-2 sidelink on this carrier. Otherwise it can operate using the same numerology as for Uu UL. For ITS carriers our preference is to mandate support of 30kHz SCS with normal CP. Therefore, we in general support component #6 with removed brackets “UE can transmit using the subcarrier spacing [and CP length] it reports for FG 15-1.” There are also related components #9 and #10 among which we prefer to keep component #10 only as a more general option.


For FG 15-3,
Remove brackets in component #6 and keep component #9
Delete components #7 and #9

On support of 14-symbol SL slot (component #8)
Considering forward compatibility aspects, we prefer UE to support subset of PSSCH symbols per slot including {7, 10, 14} symbols in case of Normal CP and {8, 12} symbols in case of extended CP.
Regarding DMRS patterns it seems all patterns need to be supported.


UE supports {7, 10, 14} available SL symbols in a slot in case of Normal CP and {8, 12} symbols in case of extended CP
UE is expected to support all DMRS patterns corresponding to number of PSSCH symbols

OLPC based on DL pathloss
DL pathloss based PC should be basic for Mode 1 and Mode 2, since it is considered an important mechanism for in-band and adjacent band interference control for co-existence.


Keep component #11 in FG 15-3

15-4 Synchronization sources for NR sidelink
The FG 15-4 is currently described by the following table below.
	15-4
	Synchronization sources 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.
4) UE can transmit or receive NR sidelink based on the synchronization to an gNB
5) UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
6) 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.

	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 4 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 5 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 6 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.



Our initial preference was to split FG into the following FGs and there are good reasons for that as explained in [2]: 
GNSS as a SL sync source 
gNB as a SL sync source
eNB as a SL sync source
SLSS TX based on GNSS reference
SLSS TX based on gNB reference
SLSS TX based on eNB reference
SLSS RX
Considering that 3GPP ecosystem view seems to merge all functionality in one FG we can accept this position for the sake of progress. However, we are confused why other FGs like 15-1/2/3 can serve as pre-requisites for sidelink synchronization. In our understanding, FG 15-4 should be a pre-requisite for FGs 15-1, 15-2, 15-3. 


FG 15-4 is a pre-requisite of FGs 15-1, 15-2 and 15-3

15-5 Sidelink congestion control
The FG 15-5 is currently described by the following table below.
	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB [when operating in Mode 1] [and mode 2] (FFS: delete component 1) 
2) UE can adjust its radio parameters based on CBR measurement and CRlimit. [in mode 2].
3) UE can process CBR and CR within the time it indicates [in mode 2]
	FFS: This is the basic FG for NR sidelink 

FFS: details of components (1)

[Note: component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1]

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


We suggest to either keep all three components or split this FG into two: FG with component #1 only (reporting of congestion control measurements by Mode-1 or Mode-2 UEs) and FG with components #2 and #3 (congestion control). We do not consider this FG as a basic one. In summary we have following proposal:


For FG 15-5, make following clarifications
Component #1 is applicable to Mode-1 and Mode-2 UEs supporting Uu interface
Component #3 is applicable to Mode-1 UE as well 
Component #2 is applicable only to Mode-2 UEs
Consider splitting FG 15-5 into FG 15-5a (reporting) and FG 15-5b (measurement and congestion control)
Do not mandate support of FG 15-5

15-6 Short-term time-scale TDM for in-device coexistence
The FG 15-5 is currently described by the following table below
	15-6
	Short-term time-scale TDM for in-device coexistence
	Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
	FFS whether a set of candidate values need to be defined for the time required for the inter-RAT conflict resolution
	Optional with capability signalling


Overall, we agree with the feature group. However, we think that values of inter-RAT communication delay or at least some bounds are needed. Otherwise, we do not see how this feature can be tested and thus support of coexistence ensured. If this FG cannot be tested, then having this FG seems not really needed.


For FG 15-6, introduce a set of candidate values of inter-PC5 RAT communication delay
The following set of candidate values is proposed {1ms, 2ms, 4ms, 8ms, 16ms, 32ms}

15-11 PSFCH format 0
	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive [N] PSFCH(s) resources in a slot.
3) UE can transmit [M] PSFCH(s) resources 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.] [FFS: move to 15-2 or new FG 15-11a]
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 4 is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1
	Optional with capability signalling
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

ALT 1) Candidate values for N are {5, [10,] 15, [20,] 25, [30,] 35, [40,] 45, 50 }
ALT 2) Candidate values for N are {32, 64}

Candidate values for M are {1, 4, [5,] 8, 16}



Considering that PSFCH operation cannot be always established by PC5 RRC exchange, since it is also supported for connection-less groupcast, it is fine to either keep it as a separate FG but mandatory for V2X, or to merge to basic transmission and reception. If FG is defined it is better to move component 4 to 15-2 due to mode-1 dependency
For N, we agree to go with Alt. 1 direction but with some decimation in numbers. We are fine to keep only 10, 20, 30, 40, 50. 
For M, need to start with at least value 4, since < 4 does not support peak rate transmission for PSFCH period = 4. Therefore, values of {4, 8, 16} are good enough.


FG 15-11 is a basic feature
Alt. 1: Keep 15-11, and move component #4 to 15-2 (Mode-1 transmission)
Alt. 2: Delete whole 15-11, merge 15-11 components to 15-1, 15-2, 15-3
N = {10, 20, 30, 40, 50}
M = {4, 8, 16}

15-14 Sidelink CSI report
	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.
	FFS: This is the basic FG for NR sidelink
	Optional with capability signalling.
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.



This is not a basic feature for V2X. During Rel.16 V2X SI, it was not showed in system level that this feature provides stable performance in presence of bursty interference and in moderate-to-high speed scenarios. Therefore, this feature might be useful in quite limited number of cases. Furthermore, due to unicast-only support, it should be subject to the PC5 capability exchange.
In order to be capable of CSI-RS reception and transmission for 2 antenna ports, a UE should be capable of general rank 2 operation, which is itself a separate FG.


FG 15-14 is NOT a basic feature
This feature is subject to PC5 RRC based capability exchange
2-port CSI-RS transmission and reception is subject to rank 2 transmission and reception support

15-18 Support of rank 2 transmission
	15-18
	[bookmark: _Hlk40458474]Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	This FG is a WA
	Optional with capability signalling



Rank 2 transmission requires CSI reporting for rank estimation. Since CSI reporting is assumed/proposed to be an optional feature, the whole rank 2 operation is also assumed to be an optional feature. Like CSI reporting, it needs to be negotiated between UEs using PC5 RRC. This feature can also be known to gNB.


FG 15-18 is subject to PC5 RRC based capability exchange
FG 15-18 is subject to capability reporting to gNB

15-19 Support of rank 2 reception
	15-19
	Support of rank 2 reception
	1) UE additionally supports rank 2 PSSCH reception
	This FG is a WA. 

FFS: This is the basic FG for NR sidelink
	[Optional with capability signalling] 



Rank 2 reception requires CSI reporting for rank estimation. Since CSI reporting is assumed/proposed to be an optional feature, the whole rank 2 operation is also assumed to be an optional feature. Like CSI reporting, it needs to be negotiated between UEs using PC5 RRC. This feature can also be known to gNB.


FG 15-19 is NOT a basic feature
FG 15-19 is subject to PC5 RRC based capability exchange
FG 15-19 is subject to capability reporting to gNB

15-22 Support of fewer than 14 consecutive sidelink symbols in a slot
	15-22
	Support of SL slot less than 14 consecutive symbols  Support of fewer than 14 consecutive sidelink symbols in a slot
	1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols [and the corresponding DMRS patterns it reports.]
[2) UE supports [some/all] applicable DMRS patterns for the number of consecutive Sl symbols it reports]
	FFS: This is the basic FG for NR sidelink 

[Note: For Component (1) the support of 12 symbols is mandatory for ECP]

[The component-1 candidate value set can be DRMS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {[{12,2}, {12,1},] {11,4}, {11,3}, {11,2}, {10,4}, {10,3}, {10,2}, {9,2}, [{9,3},] {8,3}, {8,2}, {7,2}, {6,2}, {5,2}}]
	Optional with capability signalling



This should be an optional FG, especially for unlicensed/ITS band operation, because ITS band is not expected to be used for DL which may require shorted SL allocations. As we proposed to include 7 and 10 symbols to the basic features, the component would need to be modified to 8, 9, 11, 12, 13 symbols.
For a given number of PSSCH symbols a UE needs to support all possible DMRS patterns, so that the system is not fragmented, i.e. when UEs could not communicate due to difference in supported patterns. From that perspective, it is cleaner to remove DMRS patterns from the components and assume those are supported.
As we commented in 15-2, ECP should be also considered, which has at most 12 symbols in a slot, that is 10 PSSCH symbol w/o PSFCH and 7 PSSCH symbols with PSFCH.


FG 15-22 is NOT a basic feature
Remove 7 and 10 symbols from 15-22 and include into 15-1, 15-2, 15-3 as basic components
A UE supports all DMRS patterns for a given supported number of consecutive SL symbols


15-23 Support of open loop SL power control and RSRP report
	15-23
	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
[2) downlink pathloss based OLPC]
	Working assumption: This FG is a basic UE FG [at least] for UEs supporting mode 1

FFS: all details for component (2) 

FFS: whether this is a basic FG also for UEs not supporting mode 1
	Optional with capability signalling



We support moving component #2 to 15-2 and 15-3, since open loop power control based on DL pathloss is considered as a basic mechanism to control in-band and adjacent/out-of-band interference for the purpose of co-existence, as was previously studied by RAN4.
It is a bit awkward that this feature is basic only for Mode 1, since there are no specifics to gNB-scheduled mode in this feature. Therefore, our preference is to either make it basic for both modes or make it optional for both modes. In case it is optional, since OLPC based on SL pathloss is only possible in unicast, it is natural to make it subject to PC5 RRC based capability exchange. Network can also be aware of this capability.


RAN1 to modify FG 15-23 to be either basic for both Mode-1 and Mode-2, or optional for both Mode-1 and Mode-2

3 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 set of proposals:

Proposal 1: 
Define max number of SL RX HARQ processes (including unicast, groupcast and broadcast) to be equal to 320 for 15 and 30kHz SCS and 160 for 60kHz SCS
Maximum number of unicast HARQ processes is negotiated between UEs through PC5 RRC signalling

Proposal 2: 
Define maximum number of PSCCH decoding attempts (a decoding attempt includes both 1st and 2nd stage SCI) per slot
Values {10, 20} – reused from LTE V2X
UE is expected to attempt to decode at least one PSCCH per sub-channel
It is up to UE how to distribute decoding attempts across sub-channels

Proposal 3: 
Define max number of PSSCH PRBs UE is capable to process per slot
Values
270 PRBs for 15 kHz SCS in FR1
273 PRBs for 30 kHz SCS in FR1
135 PRBs for 60 kHz SCS in FR1
264 PRBs for 60 kHz and 120 kHz SCS in FR2

Proposal 4: 
Support the table itself w/o entries corresponding to 256-QAM

Proposal 5: 
Do not specify sidelink soft-buffer size capability in RAN1

Proposal 6: 
Remove component #7 on minimum amount of RX antennas

Proposal 7: 
Combine components #8, #9 and #12 into the single component “Sidelink numerology support” to indicate list of numerologies supported by UE
Mandate support of 30kHz SCS and normal CP for ITS carriers (i.e. differentiation of licensed and unlicensed carriers is needed)
For licensed carrier UE is not supposed to operate sidelink with numerology different from UL numerology at least from TX perspective

Proposal 8: 
UE supports {7, 10, 14} available SL symbols in a slot in case of Normal CP and {8, 12} symbols in case of extended CP
UE is expected to support all DMRS patterns corresponding to number of PSSCH symbols

Proposal 9: 
Remove component #11 (256-QAM reception) from basic FG 15-1

Proposal 10: 
Maximum number of Mode-1 sidelink HARQ TX processes is set to 16 by default

Proposal 11: 
For component #2 in FG 15-2, support all MCS tables and preclude use of 256-QAM entries w/o additional PC5 RRC capability exchange

Proposal 12: 
For component #4 in FG 15-2, change description to “UE can monitor DCI format 3_0 for NR sidelink scheduling”

Proposal 13: 
For component #6 and#7 in FG 15-2, merge them under new component #6 “UE can transmit using the sidelink numerology it reports”
Component #7 can be deleted

Proposal 14: 
UE supports {7, 10, 14} available SL symbols in a slot in case of Normal CP and {8, 12} symbols in case of extended CP
UE is expected to support all DMRS patterns corresponding to number of PSSCH symbols

Proposal 15: 
Keep component #9 in FG 15-2

Proposal 16: 
Keep component #10 (SL HARQ feedback on Uu) in FG 15-2 only if PSFCH is agreed as a basic feature

Proposal 17: 
Do not mandate support of FG 15-2

Proposal 18: 
Revise component #1 of FG15-3 as follows: “UE can transmit PSCCH/PSSCH using NR sidelink mode 2”

Proposal 19: 
Maximum number of Mode-2 sidelink HARQ TX processes is set to 16 by default

Proposal 20: 
Add to component #1 of FG 15-3 support of parallel resource selection processes: “Up to [C] parallel sidelink resource selection processes are supported”
Maximum value of C is reported by UE from the set {2, 4, 8, 16}

Proposal 21: 
Update component #4 of FG 15-3 as “UE can perform Mode-2 sensing and resource allocation operations”

Proposal 22: 
Keep component #5 (support of rank 1 transmission) in FG 15-3 and add similar component to FG 15-2

Proposal 23: 
For FG 15-3,
Remove brackets in component #6 and keep component #9
Delete components #7 and #9

Proposal 24: 
UE supports {7, 10, 14} available SL symbols in a slot in case of Normal CP and {8, 12} symbols in case of extended CP
UE is expected to support all DMRS patterns corresponding to number of PSSCH symbols

Proposal 25: 
Keep component #11 in FG 15-3

Proposal 26: 
FG 15-4 is a pre-requisite of FGs 15-1, 15-2 and 15-3

Proposal 27: 
For FG 15-5, make following clarifications
Component #1 is applicable to Mode-1 and Mode-2 UEs supporting Uu interface
Component #3 is applicable to Mode-1 UE as well 
Component #2 is applicable only to Mode-2 UEs
Consider splitting FG 15-5 into FG 15-5a (reporting) and FG 15-5b (measurement and congestion control)
Do not mandate support of FG 15-5

Proposal 28: 
For FG 15-6, introduce a set of candidate values of inter-PC5 RAT communication delay
The following set of candidate values is proposed {1ms, 2ms, 4ms, 8ms, 16ms, 32ms}

Proposal 29: 
FG 15-11 is a basic feature
Alt. 1: Keep 15-11, and move component #4 to 15-2 (Mode-1 transmission)
Alt. 2: Delete whole 15-11, merge 15-11 components to 15-1, 15-2, 15-3
N = {10, 20, 30, 40, 50}
M = {4, 8, 16}

Proposal 30: 
FG 15-14 is NOT a basic feature
This feature is subject to PC5 RRC based capability exchange
2-port CSI-RS transmission and reception is subject to rank 2 transmission and reception support

Proposal 31: 
FG 15-18 is subject to PC5 RRC based capability exchange
FG 15-18 is subject to capability reporting to gNB

Proposal 32: 
FG 15-19 is NOT a basic feature
FG 15-19 is subject to PC5 RRC based capability exchange
FG 15-19 is subject to capability reporting to gNB

Proposal 33: 
FG 15-22 is NOT a basic feature
Remove 7 and 10 symbols from 15-22 and include into 15-1, 15-2, 15-3 as basic components
A UE supports all DMRS patterns for a given supported number of consecutive SL symbols

Proposal 34: 
RAN1 to modify FG 15-23 to be either basic for both Mode-1 and Mode-2, or optional for both Mode-1 and Mode-2
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5 Annex A – Latest Version of NR V2X UE Feature List
In this section, we provide for convenience of discussion, the latest baseline version of NR V2X UE feature list, which is under revision.


- 4/255 -
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	15-1
	Receiving NR sidelink 
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink HARQ 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 in FR1].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
[7) minimum two receive antennas]
8) UE can receive using the subcarrier spacing [and CP length]  [defined for a given band in R15 in RAN4] [as configured for NR UL]
FFS: 9) CP length
10) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
[11) UE can receive PSSCH with 256QAM in NR sidelink]
12) [for NR SL by preconfiguration] UE can receive using 30 kHz subcarrier spacing in FR1, FFS FR2
	None
	FFS

	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 8 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

FFS: details for component (10) 

Note: Component 12 is required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

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

FFS: Component-6 candidate value set: {value1, value2, …}

[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}}]

[Component-12 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}}]

Candidate values for A are {value1, value2 …}

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



	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. Up to [C] sidelink HARQ processes are supported.
2) UE supports transmission based on the normal 64QAM MCS OFDM 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 [and CP length] it reports.
FFS: 7) CP length 
8) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
[9) Support downlink pathloss based open loop power control]
[10) SL HARQ feedback on Uu]
	
	Yes
	No
	
	Per band

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

FFS: This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise

Candidate values for C are {value1, value2 …}

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.
[Note: For component (6) the supported SCS should be the same as the Uu link in licensed carrier]
	Optional with capability signalling
FFS: For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.

Candidate values for C are {value1, value2 …}

	15-3
	Transmitting NR sidelink mode 2 
	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.]
[5) UE supports rank 1 PSSCH transmissions.]
6) UE can transmit using the subcarrier spacing [and CP length] it reports for FG 15-1.
FFS: 7) CP length
8) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
9) default SCS with pre-configuration: 30 kHz with normal CP: [operator managed] same as Rel. 15 Uu
10) UE can transmit using 30 kHz [and normal CP] subcarrier spacing in FR1, FFS FR2
[11) DL pathloss based open loop power control when mode 2 is configured by NR Uu]
	15-1
	FFS
	No
	
	Per band

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

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

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

[Note: Component 5 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1]

Note: Component 6 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 10 is required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

FFS: all details for component (11)
	Optional with capability signalling
For UE supports NR sidelink, [for UE supports NR sidelink in ITS spectrum where gNB is not defined, UE must indicate this FG is supported,] UE must indicate this FG is supported.

Candidate values for B are {value1, value2 …}

	15-4
	Synchronization sources 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.
4) UE can transmit or receive NR sidelink based on the synchronization to an gNB
5) UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
6) 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.
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 4 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 5 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 6 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
	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 [when operating in Mode 1] [and mode 2] (FFS: delete component 1) 
2) UE can adjust its radio parameters based on CBR measurement and CRlimit. [in mode 2].
3) UE can process CBR and CR within the time it indicates [in mode 2]
	15-1 and at least one of 15-2 and 15-3
	Yes
	FFS
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink 

FFS: details of components (1)

[Note: component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1]

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
	Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS whether a set of candidate 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 
	1) UE can be configured over NR Uu 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

	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive [N] PSFCH(s) resources in a slot.
3) UE can transmit [M] PSFCH(s) resources 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.] [FFS: move to 15-2 or new FG 15-11a]
	At least one of 15-1, 15-2, 15-3
	FFS
	FFS
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 4 is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1
	Optional with capability signalling
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

ALT 1) Candidate values for N are {5, [10,] 15, [20,] 25, [30,] 35, [40,] 45, 50 }
ALT 2) Candidate values for N are {32, 64}

Candidate values for M are {1, 4, [5,] 8, 16}

	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
	No
	FFS
	
	[Per band]
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink
	Optional with capability signalling.
FFS: 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.
	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 (onin different carriersbands) in a band combination 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.
	This FG is a WA
	Optional with capability signalling

	15-19
	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.
	This FG is a WA. 

FFS: This is the basic FG for NR sidelink
	[Optional with capability signalling] 

	15-22
	Support of SL slot less than 14 consecutive symbols  Support of fewer than 14 consecutive sidelink symbols in a slot
	1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols [and the corresponding DMRS patterns it reports.]
[2) UE supports [some/all] applicable DMRS patterns for the number of consecutive Sl symbols it reports]
	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.
	FFS: This is the basic FG for NR sidelink 

[Note: For Component (1) the support of 12 symbols is mandatory for ECP]

[The component-1 candidate value set can be DRMS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {[{12,2}, {12,1},] {11,4}, {11,3}, {11,2}, {10,4}, {10,3}, {10,2}, {9,2}, [{9,3},] {8,3}, {8,2}, {7,2}, {6,2}, {5,2}}]
	Optional with capability signalling

	15-23
	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
[2) downlink pathloss based OLPC]
	FFS
	FFS
	Yes
	
	Per band
	 N.A.
	N/A
	N.A.
	Working assumption: This FG is a basic UE FG [at least] for UEs supporting mode 1

FFS: all details for component (2) 

FFS: whether this is a basic FG also for UEs not supporting mode 1
	Optional with capability signalling

	15-24
	[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: {1, 2, 3, 4}

Note: RAN1 is still discussing whether this FG is needed
	Optional with capability signalling
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