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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
As Rel-16 work is getting close to completion, RAN1 has started the discussion on the UE features. V2X and sidelink standardization is a new area of NR in Rel-16, and, as, such, significant decisions need to be taken. At RAN1#100b-e, significant progress was achieved, with the finalization of the rows of the feature group table. However, the components of each feature group, as well as the feature groups in the basic feature groups were not finalized yet. In this contribution, we provide our views on the remaining items.

Discussion
The feature group table generated at the end of RAN1#100b-e is provided in the Appendix and used for reference in this contribution.
Addition of a new feature
FBRM/LBRM is still being discussed under AI PHY structure. As NR V2X supports a wide range of features with different (ultra) reliable targets, FBRM should at least be used in cases with no HARQ or with few HARQ channels. If in that discussion it becomes clear that not all UE could support the behavior right away or it should be separately tested, an additional FG may be needed here. Therefore, we suggest adding the following:
Proposal 1:
· Add [15-25 support of LBRM/FBRM]
· FFS whether to include or not and description depends on decisions in 7.2.4.1 (PHY structure)

Basic feature group
Basic feature groups were discussed but were not fully finalized. 15-1, 15-4 and 15-11 were agreed at RAN1#100b-e to be part of the basic FG as well as 15-3, 15-23, each  with a remaining FFS. 15-2, 15-5, and 15-19 are FFS as basic features.
15-2 is “Transmitting NR sidelink mode 1 scheduled by NR Uu.” In the current state of the discussion, the following FFS is present:
· FFS: This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise
When a SL UE is operating in licensed spectrum, this spectrum has been obtained at a significant cost by the operator. In addition, the operator may have services requiring high reliability and/or high bit rates. It is therefore paramount to protect the gNB from interference from the sidelink. The only way to ensure interference control is to have a sidelink UE operating in mode-1, thus 15-2 should be mandatory.
15-3 is “Transmitting NR sidelink mode 2.” It is captured as a basic feature as follows:
· 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]
Based on the discussion for 15-2, it is clear that 15-3 cannot be the basic feature group all the time. Some conditions have to be added. The case where mode-2 must be deployed is the one within brackets, thus the brackets should be removed.
15-5 covers congestion control. In our view, congestion control is a critical functionality to deploy sidelink. Note that ETSI requires congestion control in the ITS band for V2X services. Without congestion control, a system with high load will simply be inoperable. Thus, in our view, 15-5 is part of the basic FG.
15-14 covers sidelink CSI report. This is an important differentiating factor from LTE-V and is necessary to provide high data rate/high reliability. Thus, we support having it as basic FG. For the same reason, 15-19: support of rank 2 reception should be basic FG as well.
In addition, for the basic feature groups, for some, there is mention in the ‘note column’, whereas for others, there is additionally a “ For UE supports NR sidelink, UE must indicate this FG is supported” in the ‘Optional/mandatory’ column. For consistency, we suggest doing what was done for NR-U features, and capture the basic FG in both the notes and the optional/mandatory columns. Note that this was already done for most of the V2X features (e.g., 15-1, 15-2, etc.)
15-23 captured open loop power control. Open loop power control is a key feature to limit interference and to enable unicast. Consequently, it should be mandatory for both mode-1 and mode-2.
Proposal 2:
· 15-2 is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise
· 15-3 is the basic FG for sidelink in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined
· 15-5 is the basic FG for sidelink
· 15-14 is the basic FG for sidelink
· 15-19 is the basic FG for sidelink
· 15-23 is a basic UE FG for UEs supporting mode 1 and mode 2
· A basic FG is captured both in the ‘notes’ column and in the ‘Optional/mandatory’ column with the “For UE supports NR sidelink, UE must indicate this FG is supported” in the ‘Optional/mandatory’ column

Components of each feature
In addition to the definition of basic feature group, for each feature, there is a need to finalize the components. In this section,
[bookmark: _Ref40195607]15-2: Transmitting NR sidelink mode 1 scheduled by NR Uu
15-2 has two components in brackets:
[9) Support downlink pathloss based open loop power control]
[10) SL HARQ feedback on Uu]
In our view, the brackets over these two components should be removed: open loop power control is critical to support unicast, which is the main innovation of NR V2X when compared with LTE V2X. Consequently, it should be mandatory. For SL HARQ feedback on Uu, this enables a gNB UE to fine tune the resource assignment and to make sure a mode-1 UE has the resources for its HARQ retransmissions, and consequently, is too important to be optional.
In addition, in component 1, the number of HARQ processes is not defined. In our view, the component needs to be defined in a clearer manner that this is the number of HARQ processes per link. Given that it is critical to support unicast on the sidelink and that some SL services are similar to eMBB unicast services, we suggest reusing what is done on the Uu link and to support up to 16HARQ processes per link. 
Proposal 3: 15-2: transmitting NR sidelink mode 1 scheduled by NR UE
· The following two components are present without brackets:
9) Support downlink pathloss based open loop power control
10) SL HARQ feedback on Uu
· The value of C in component 1 is set to up to 16 per link 
15-3: Transmitting NR sidelink mode 2
15-3 has the following two components in bracket:
[4) UE can perform sensing and resource allocation operations.]
[5) UE supports rank 1 PSSCH transmissions.]
Since at last meeting, it was agreed not to have a separate component for sensing, the brackets around 4 should  be removed. For 5, while the requirement to receive rank-2 should be mandatory, there should be no such requirement for transmission. Thus, the brackets around 5 should be removed as well.
Proposal 4: 15-3: transmitting NR sidelink mode 2, the following two components are present without brackets:
4) UE can perform sensing and resource allocation operations.
5) UE supports rank 1 PSSCH transmissions.

15-5: Sidelink congestion control
For 15-5 components, the question is whether they apply to mode-1 only or both mode-1 and mode-2.
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]
In our view, sidelink congestion control is a key feature of sidelink for both mode-1 and mode-2. In particular, a UE operating in mode-2 should be able to report its CBR to the gNB so that the network can adjust transmission parameters, resource pools, etc., if needed. In addition, the mode-2 UE needs to also be able to take into account CBR and CR before transmitting. Thus, any mention of mode 1 or mode 2 should be removed;
Proposal 5: 15-5 sidelink congestion control components do not mention mode-1 or mode 2
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

15-11: PSFCH format 0
15-11 has the following component in bracket:
[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]
Based on the discussion in Section 2.2.1, this component is not needed.
Proposal 6: in 15-11: PSFCH format 0, component 4 is removed

15-22: Support of SL slot less than 14 consecutive symbols
This feature contains the following components:
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]
In our view, the brackets should be removed around 2, and we do not see the need to limit anything on the DMRS patterns. A UE should have the ability to use at its discretion any of the defined DMRS patterns.
Proposal 7: in 15-22: Support of SL slot less than 14 consecutive symbols, the components are defined as follows:
1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols
2) UE supports all applicable DMRS patterns for the number of consecutive Sl symbols it reports

Conclusion
UE features for NR V2X were discussed. We propose the following:
Proposal 1:
· Add [15-25 support of LBRM/FBRM]
· FFS whether to include or not and description depends on decisions in 7.2.4.1 (PHY structure)
Proposal 2:
· 15-2 is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise
· 15-3 is the basic FG for sidelink in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined
· 15-5 is the basic FG for sidelink
· 15-14 is the basic FG for sidelink
· 15-19 is the basic FG for sidelink
· 15-23 is a basic UE FG for UEs supporting mode 1 and mode 2
· A basic FG is captured both in the ‘notes’ column and in the ‘Optional/mandatory’ column with the “For UE supports NR sidelink, UE must indicate this FG is supported” in the ‘Optional/mandatory’ column
Proposal 3: 15-2: transmitting NR sidelink mode 1 scheduled by NR UE
· The following two components are present without brackets:
9) Support downlink pathloss based open loop power control
10) SL HARQ feedback on Uu
· The value of C in component 1 is set to up to 16 per link 
Proposal 4: 15-3: transmitting NR sidelink mode 2, the following two components are present without brackets:
4) UE can perform sensing and resource allocation operations.
5) UE supports rank 1 PSSCH transmissions.
Proposal 5: 15-5 sidelink congestion control components do not mention mode-1 or mode 2
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
Proposal 6: in 15-11: PSFCH format 0, component 4 is removed
Proposal 7: in 15-22: Support of SL slot less than 14 consecutive symbols, the components are defined as follows:
1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols
2) UE supports all applicable DMRS patterns for the number of consecutive Sl symbols it reports



Appendix
	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 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
	No
	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]
	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.

	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 (on different carriers) 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 

[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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e, significant progress was achieved, with the finalization 


of the rows of the feature 


group table. However, the components of each feature group, as well as the feature groups in the basic 


feature groups were not finalized yet. In this contribution, we provide our views on the remaining items.


 


 


2


 


Discussion


 


The feat


ure group table generated at the end of RAN1#100b


-


e is provided in the Appendix and used for 


reference in this contribution.


 


2.1


 


Addition of a new feature


 


FBRM/LBRM is still being discussed under AI 


PHY


 


structure. As NR V2X supports a wide range of 


features with different (ultra) reliable targets, FBRM should 


at least be used


 


in cases with no HARQ or 


with few HARQ channels. If in that discussion it becomes clear that not all UE could support the behavior


 


right away or it should be separately tested, an additional FG may be needed here.


 


Therefore,


 


we 


suggest 


adding


 


the following:


 


Proposal 1:


 


·


 


Add [15


-


25 support of LBRM/FBRM]


 


o


 


FFS whether 


to include or not and description depends


 


on decisions in 7.2.4.1 (PHY 


structure)


 


 


2.2


 


Basic feature group


 


Basic feature groups were discussed but were not fully finalized. 


15


-


1, 15


-


4 and 15


-


11 were agreed at 


RAN1#100b


-


e to be part of the basic FG as well as 15


-


3


, 15


-


23, each 


 


with a remaining FFS. 15


-


2, 15


-


5, 


a


n


d 15


-


19 are FFS a


s basic features.


 


15


-


2 is “


Transmitting NR sidelink mode 1 scheduled by NR Uu


.” In the current state of the discussion, the 


following FFS is present:


 


·


 


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


that spe


ctrum and optional FG otherwise


 


When a SL UE is operating in licensed spectrum, this spectrum has been obtained at a significant cost by 


the operator. In addition, the operator may have services requiring high reliability and/or high bit rates. It 


is there


fore paramount to protect the gNB from interference from the 


sidelink. The only way to ensure 


interference control is to have a sidelink UE operating in mode


-


1, thus 15


-


2 should be mandatory.


 


15


-


3 is “


Transmitting NR sidelink mode 2


.” It is captured as a b


asic feature as follows:


 


·


 


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]
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