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1 Introduction

This document presents the summary of email approval [100e-b-NR-UEFeatures-Remaining] following RAN1 #100bis-e (5G V2X with NR sidelink aspects only). According to the Chairman’s Notes:
	[100e-b-NR-UEFeatures-Remaining] Email discussion/approval of remaining issues (especially the one identified as low priority items in FL’s summaries) starting no earlier than 4/30 till next meeting – Hiroki (DCM)/Ralf (ATT)


The following was discussed and agreed after RAN1 #100bis-e within the scope of [100e-b-NR-UEFeatures-Remaining] (5G V2X with NR sidelink aspects only).
2 Summary of Email Approval [100e-b-NR-UEFeatures-Remaining] — 5G V2X with NR Sidelink Aspects
RAN1 discussed all FGs for 5G V2X during RAN1 #100bis-e [3], however, due to lack of time, only FGs 15-1, 15-3, 15-4, 15-10, 15-18, 15-19, 15-23 were agreed as baseline, working assumption or otherwise [4]. That leaves FGs 15-2, 15-5, 15-6, 15-7, 15-9, 15-11, 15-12, 15-14, 15-1, 15-16, 15-22 without agreement (see yellow highlighting in the Appendix). In addition to [3], all NR V2X FGs were also discussed by conference call on April 30, 2020. At the end of the conference call, there were no additional comments to edit any of the FGs for NR V2X in [2]. Even the yellow highlighted FGs that lack a formal agreement should thus be very stable, stable enough to be agreed as baseline similar to the agreements for FGs 15-1, 15-3, and 15-4 during RAN1 #100bis-e.
The purpose of this email discussion summary document is to collect views on the yellow highlighted FGs that lack a formal agreement, to reach consensus on a baseline for all of them, which can then be agreed as part of the email discussion/approval [100e-b-NR-UEFeatures-Remaining]. RAN1 #101-e can then be used to finalize FFS points in the agreed baselines for NR V2X FGs with the intention to at least conclude on all aspects with ASN.1 impact. 
The FGs below already capture feedback from all companies that participated in [3][4]. Additional comments can be provided in the tables here. In a second round, based on that company feedback, [100e-b-NR-UEFeatures-Remaining] would strive to reach consensus on a baseline for each FG as basis for RAN1 #101-e. Note that a large number of FFS points per row is acceptable and expected, as the main purpose of this discussion is to agree that the FGs highlighted in yellow will be introduced. As such, the proposed procedure for yellow FGs 15-2, 15-5, 15-6, 15-7, 15-9, 15-11, 15-12, 15-14, 15-1, 15-16, 15-22 is similar to what was done for FGs 15-1, 15-3, and 15-4 during RAN1 #100bis-e.
	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

	15-2
	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 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

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

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 …}


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	Agree that downlink pathloss based open loop power control should be here as component 9 and component 11 in 15-3 respectively , thus DLPC should be deleted from 15-23

	CATT
	Since the SL HARQ feedback forward to gNB is only applied in mode 1.  
Agree to include component 10 in 15-2, and remove the component 4 in 15-11.

	Huawei, HiSilicon
	We agree with general structure of FG 15-2, but we have some further comments.

Comments on the components:

· For component 1), as in 15-1, ‘Up to [C] sidelink processes are supported’ should be ‘Up to [C] sidelink HARQ processes are supported’. However, clarity around the wording of this component in 15-1 and 15-2, in terms of broadcast and groupcast is still needed. 

· For component 2), remove “MCS table” as we should not split support transmission of a modulation scheme from support of using its associated MCS table..
· For component 6), we support “[and CP length]”. ECP can only applied to 60kHz SCS, so there is no need to specify a component separately. Component 7) should be deleted.

· For component 8), we prefer mandating all DMRS patterns for 14-symbol SL slot. The component should be revised to “Supports 14-symbol SL slot with all DMRS patterns corresponding to #PSSCH symbols = 12, 9 for slots w/wo PFSCH”. In this regard, the DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 2}, {12, 3}, {12, 4}, {9, 2}, {9, 3} for slots w/wo PFSCH should be supported. Mandating all DMRS patterns for x-symbol SL slot helps to prevent over-dimensioning the resource pool w.r.t. TimePatternPsschDmrs configurations.
· For component 9), agree. The bracketing should be removed since the licensed carrier would be used. Pathloss based power control is the main mechanism to reduce the interference to the licensed band.
· For component 10), agree. The bracketing should be removed. We are also okay if this component is kept in FG 15-11 thanks to the “Note” method.
Comments on the “Note” column:

· For the first FFS about basic FG: We believe this FG should be basic FG for sidelink in licensed spectrum.
· For the second FFS about SCS, disagree. Mode 1 transmission does not need a mandatory SCS.

· For component-6, we should add a further note like: ‘the supported SCS should be the same as the Uu link in licensed carrier’, otherwise, UE has to support multiple different SCS BWP which hasn’t been supported until Rel-16.
Comments on the “Mandatory/Optional” column:

· For the FFS about basic FG, agree.

· “Candidate values for C are {value1, value2 …}” should be moved to the “Note” column after it is settled.

	Panasonic
	We agree component 9 of DL pathloss here. 
We agree component 10 of SL HARQ feedback on Uu here.

On SCS, whether the network deployment of Uu and sidelink could be different and IODT availability can be different. Therefore, except one SCS (30 kHz in FR1 and 60 kHz in FR2?), the remaining SCS should be separately indicated to show the test is finished or not. 

	Qualcomm
	Component 6: The required SCS should follow Uu UL required/optional SCS in that band. In a band without Uu UL, 30 kHz can be default in FR1
Component 8: all DMRS patterns for 12-symbol and 9-symbol PSSCH (14 and 11 SL symbols) should be supported. This is important to avoid fragmenting the system.
Component 9: We prefer to keep DL-based OLPC as part of the OLPC feature.

Component 10: We prefer it in FG 15-11

We don’t think that FG 15-2 should be required in a licensed band. It is still possible to have Mode 2-only operation in a licensed band where the network only configured the UEs.

	Vivo
	Component 8: We prefer to support all DMRS patterns for 12-symbol, as well as 9-symbol PSSCH if 15-11 is basic FG.

Component 9: We prefer to have it here as DL pathloss based power control is important for mode-1.

Component 10: We prefer to put it here. We should not couple a specific PSFCH format (format 0) with PUCCH reporting in mode-1.



	Samsung
	We do not agree that component 10 is included in FG 15-2 and becomes a basic UE feature. 

Our preference is that a separate FG for component 10 is defined and it becomes optional UE feature.

	Ericsson
	For component 6, we should use the same agreement as made for mode-2 (FG 15-3)

We believe that component 9 be part of this FG. Component 10 can be moved to 15-11.

This should be the basic FG for licensed spectrum operation.

	Futurewei
	Component 10 should be part of 15-2

This should be a basic FG 

	Intel
	Component 1: “Up to [C]” is better to be clarified as HARQ processes, if this is the intention

Component 2: Suggest to add “OFDM” table, since there is also a normal DFT-s-OFDM 64QAM table

Component 4: Not sure if “for NR sidelink dynamic scheduling and configured grant type 2” is accurate enough, since in type 1 CG, retransmissions are also scheduled by 3_0. May be better to not specify type of scheduling at all. i.e. say “4) UE can monitor DCI format 3_0 for NR sidelink scheduling” 

Component 6: Agree to report CP type together with SCS, assuming ECP is only available for 60 kHz

Component 7: Given the C6 answer, this component can be deleted

Component 8: A UE should support all DMRS patterns for a given number of PSSCH symbols, in order not to fragment system. As for #PSSCH symbols, it should be also clarified for ECP case. 

Component 9: 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

Component 10: If PSFCH operation is considered as a basic feature, then our preference is to keep SL HARQ feedback on Uu in 15-2. If PSFCH operation is optional, then SL HARQ on Uu operation should also be optional feature which is our preference

Finally, we do not see the need to mandate this FG for licensed carriers

	OPPO
	Components 9 and 10 should be added, i.e. remove the brackets;

 Agree to make it as a basic FG in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise;

	Apple
	We agree with this feature group and have the following comments on its components:

In component 6, remove just the brackets, i.e., “UE can transmit using the subcarrier spacing and CP length it reports.” If UE is able to transmit using 60 kHz subcarrier spacing with extended CP, then it reports its capability of this combination. Otherwise, UE does not report it supports the combination of 60 kHz subcarrier spacing with extended CP. Subsequently, the component 7 can be removed. 

In component 8, we support all the DMRS patterns corresponding to 14-symbol SL slot.

Component 9, we agree to keep this component in FG 15-2. 

Component 10, we think this component should be removed from FG 15-2. Supporting this component implies the circular dependency between FG 15-2 and FG 15-11.  


	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

	15-5
	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.

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
	FFS
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink 

FFS: details of components (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


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	Component 2) should be under mode 2.

 2) UE can adjust its radio parameters based on CBR measurement and CRlimit in mode 2.



	CATT
	First, the sidelink congestion control should be a basic FG, the reason is that sidelink congestion control is a resource pool specific configuration, if congestion control is enabled for a resource pool, and UEs supporting congestion control and UEs not supporting congestion control share this pool, it is unfair to the UEs supporting congestion control. 
Second, regarding to component 1, since it  is only related to Uu connection, we don't think it is tightly bundled with sidelink congestion control. from our perspective, it would be better to remove it from 15-5. And optional manner could be similar as that in 15-1/15-3, that means 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

	Huawei, HiSilicon
	Comments on the components:

· For component 1), we support this component. Alternatively, the content “[when operating in Mode 1] [and mode 2] (FFS: delete component 1)” can be removed. CBR measurement is important for mode 1 as well as mode 2. Even for OoC mode 2, CBR is still needed. E.g. in 36.331 for LTE, there is signaling for OoC as SL-CBR-PreconfigTxConfigList-r14. The current 38.331 also include pre-configuration signaling ‘SL-CBR-CommonTxConfigList-r16’.
Comments on the “signalling exchange” column:

· We think there is no need to exchange this capability.
Comments on the “Note” column:

· The first FFS should be confirmed in the positive. We believe this FG should be basic FG for sidelink.

	Panasonic
	Component 1) and 3) are under mode 2 Tx.

On component 2), depending on upper layer specification, when congested, to reduce the amount of Tx traffic or to keep the traffic but radio parameter usage can be different, and its choice may be up to regional deployment decision. Therefore, this 15-5 is kept only for component 2). Then, this is not required to be indicated to gNB.



	Qualcomm
	Component 1: should be kept. If the brackets around Mode 2 are removed, then it should be tied to the note on supporting gNB configuration.

Components 2 and 3: we support keeping those components.

Reporting the capability to gNB depends on which components are kept.

There is no need to report to other UEs.

Components 2 and 3 should be required for UEs implementing sidelink.

	Vivo
	Component 1 should be kept.

Components 2 and 3 are required for mode-2, so they should be moved to 15-3.

As a result, this FG should be reported to gNB.

	Ericsson
	For 1) it should report to the gNB in both modes.

	Futurewei
	Component 1 should be for both mode-1 and mode-2

This should be a basic FG since it is hard to see how  V2X SL would work without congestion control. The FFS should also be in the mandatory/optional column (FFS: For UE supports NR sidelink, UE must indicate this FG is supported.), just like for the other feature groups

	Intel
	We suggest to either keep all three components or split FG into two: FG with #1(reporting) and FG with #2 and #3 (congestion control)

	OPPO
	Component 1 should be kept, as gNB may need CBR information to adjust e.g. resource pool configuration or congestion control parameters;

Furthermore, both mode 1 and mode 2 should be included in component 1. Although gNB has full control on resource allocation in mode 1 resource pool, mode 1 resource pool may overlap with other resource pool, e.g. pre-configured resource pool for OoC or resource pools configured in neighboring cells, gNB may need UE report to know the exact CBR; 
There is no need to exchange this feature between UEs;
This should be a basic FG for NR sidelink, and it is advisable that 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.

	Apple
	Component 2 is for mode 2 operations. Component 1 works for mode 1 operations where the Uu link exists.   


	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

	15-6
	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 candidate values need to be defined for the time required for the inter-RAT conflict resolution
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	Agreed

	CATT
	It is better for UE to report the processing time, otherwise it would be difficult to test the UE’s behaviour. 

	Huawei, HiSilicon
	Comments on the “Note” column:

· The FFS part of the note column should be removed:  FFS whether a set of candidate values need to be defined for the time required for the inter-RAT conflict resolution. It’s up to UE implementation if inter-RAT conflict happened as the following agreed.

· We note comments from other companies that the working assumption deals only with the case of a tie in priorities: this is not the case, as can be seen below. We note also the comments from other companies that the scheduler needs candidate values derived from those used in NR→LTE cross-RAT control. This is not the case, because cross-RAT control includes transfer of DCI information from a Uu interface and between two RAT modules. In-device prioritization does not have the same timeline, and there are few cases where the priorities can be known in advance. This is why the agreements below leave it up to implementation.
RAN1#96bis
Working assumption:

· For Tx/Tx overlap, 
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
· In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.)

· If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
· RAN1 does not assume any impact to LTE physical layer specifications

RAN1#97

Agreements:

· For Tx/Tx overlap,

· Confirm the working assumption made in RAN1#96bis
· UE capability is defined for short-term time-scale TDM for in-device coexistence

· For Rx/Rx overlap, 

· Up to UE implementation to manage receptions of LTE and NR sidelinks.

RAN1#98

Agreements:
Unless packet priorities of both LTE and NR sidelink are known to both RATs prior to time of collision (subject to processing time restriction), then
1. It is up to UE implementation to handle LTE Tx/NR Rx overlap.

2. It is up to UE implementation to handle NR Tx and LTE Rx overlap.

	Panasonic
	Agreed. 

	Qualcomm
	Agree with the feature.

	Vivo
	Agree with the feature. It is beneficial for the scheduler, so that the network can aware that any scheduling subject to a specific processing time restriction will be proper handled. This is somewhat similar to the scheduling restriction time between cell groups defined for NR-DC. It is also beneficial for testing.

	Ericsson
	Agree to the row. However, this needs to be indicated to gNB.

	Futurewei
	Agree with the row

	Intel
	Agree with the feature. Some values of inter-RAT communication delay or at least bounds are needed. Otherwise, we do not see how this feature can be tested and if it cannot be tested then having this FG seems not really needed.

	OPPO
	Max value for inter-RAT conflict resolution can be defined, e.g. change component 1 to “Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception within [x] ms”

	Apple
	Agreed
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	Feature group
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	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
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	Note
	Mandatory/Optional

	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.

2) 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 


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	Agreed

	CATT 
	Agreed

	Huawei, HiSilicon
	Support this FG. Numbering of the components to be tidied up.

	Panasonic
	Agreed

	Qualcomm
	Agree with the feature.

	Vivo
	Agreed

	Samsung
	Agreed

	Ericsson
	Agreed

	Futurewei
	Agree with the row

	Intel
	Agree

	OPPO
	Seems component 1 is redundant given there is component 3. 

	Apple
	Agreed
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	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
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	Consequence if the feature is not supported by the UE
	Type
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	Need of FDD/TDD differentiation
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	Note
	Mandatory/Optional

	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


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	Agreed

	CATT
	Agreed

	Huawei, HiSilicon
	Support this FG.

	Panasonic
	Agreed

	Qualcomm
	Agree with the feature.

	Vivo
	Agreed

	Samsung
	Agreed

	Ericsson
	Agreed

	Futurewei
	Agree with the row

	Intel
	Agree

	OPPO
	Agree

	Apple
	Agreed


	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
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	Consequence if the feature is not supported by the UE
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	Need of FDD/TDD differentiation
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	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	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}


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	Agreed

	CATT
	Move component 4 to 15-2

	Huawei, HiSilicon
	Comments on the components:

· For component 4), we prefer moving this component to FG 15-2 since it can only be applied to mode 1 and it is related to transmission on uplink, while component 1), 2) and 3) are related to sidelink only. Yet, we are also okay if this component is kept in FG 15-11 thanks to the “Note” method.

Comments on the “Mandatory/Optional” column:

· For the candidate values for N, support Alt. 2 {32, 64}. For M, support {1, 4, 8, 16}. As a first step, it needs to be clarified for Alt. 1 why so many different values can be justified given the divergence this could cause among UE deployments. These candidate values should be move to the “Note” column after they are settled.

	Panasonic
	Agreed. "Need for the gNB to know if the feature is supported" is Yes.

	Qualcomm
	This feature is a basic feature and should be supported by all UEs supporting NR sidelink. Given that, there is no need to report the feature to other UEs or to gNB.
We prefer to keep Component 4 here. If it is moved to FG 15-2, we prefer to also incorporate the other components into FG 15-1, 15-2, and 15-3.

	Vivo
	Move component 4 to 15-2. We should not couple a specific PSFCH format (format 0) with PUCCH reporting in mode-1.

	Samsung
	For Component 4, discuss in the next meeting with [FFS: move to 15-2 or new FG 15-11a]

	Ericsson
	The component 4) should be part of this FG and it should be marked as basic FG. Furthermore, gNB needs to know about the FG support. 

	Futurewei
	As previously mentioned, component 4 should be 15-2

	Intel
	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 a separate FG 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, agree to go with Alt. 1 direction but with some decimation in numbers

For M, need to start with at least value 4, since < 4 does not support peak rate transmission for PSFCH period = 4.

Final decision on where this FG is contained will determine the FFS about signaling to gNB and UE

	OPPO
	“FFS: For UE supports NR sidelink, UE must indicate this FG is supported.” in “Mandatory/Optional” column is redundant as it has already been remarked as basic FG in “Note” column.

Same preference as CATT to move component 4 to 15-2, and the component description can be simplified as “UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH”.

	Apple
	Agreed, and the last component should be in this FG. 
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	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

	15-12
	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


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	Agreed

	CATT
	Agreed

	Huawei, HiSilicon
	Support this FG.

	Panasonic
	Agreed

	Qualcomm
	Agree with the feature

Need to update “consequence if not supported” to remove mention of 256-QAM table.

	Vivo
	Agreed

	Samsung
	Agreed

	Ericsson
	Agreed

	Futurewei
	Agreed

	Intel
	Agree, with the update of “consequences if not supported” as suggested by Qualcomm

	OPPO
	In “Consequence if the feature is not supported by the UE”, it should be changed to “UE only supports {normal 64QAM MCS table [+256QAM MCS table]} for receiving PSSCH, and {normal 64QAM MCS table} for transmitting PSSCH”

	Apple
	Agreed


	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

	15-14
	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.


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	This FG should be per UE given the report is dependent on the CSI-RS transmission configuration PC5-RRC CSIsiReporting or the 2nd SCI configuration

	CATT
	This FG is unnecessary to be a basic FG. 

	Huawei, HiSilicon
	Comments on the “Need for the gNB to know if the feature is supported” column:

· It should be “No” since SL CSI should be mandatory for NR sidelink.

Comments on the “Note” column:

· We support confirming the FFS in the positive. We think SL CSI is one of the key design to improve the sidelink reliability and efficiency compared to LTE V2X. Unicast in Rel-16 needs to be ensured of a sufficient level of basic support, even if a particular feature within it is not applicable to groupcast/broadcast. Also, note that for NR UE, the “2-32 Basic CSI feedback” feature is mandatory without capability signalling. We should reuse the relevant aspect of NR Uu design to enhance the performance of NR sidelink. As a result, there is no need to exchange the capability between NR UEs.

	Panasonic
	Agreed.

	Qualcomm
	Component 1: we should remove 2 antenna ports or move into a separate feature because transmission with two ports is optional and reception with two ports is still being discussed (we think it should be optional)

This feature should be reported to other UEs.

We don’t think there is need to make this a required feature for sidelink.

	Vivo
	Agreed

	Samsung
	This FG is unnecessary to be a basic FG.

	Ericsson
	Agree to the row. We don't think this FG is needed as a basic FG.

	Futurewei
	This should be a basic FG. The FFS should also be in the mandatory/optional column (FFS: For UE supports NR sidelink, UE must indicate this FG is supported.), just like for the other feature groups


	Intel
	Optional feature, which may be useful in quite limited number of cases. Therefore, it should be subject to the PC5 capability exchange.

2-antenna port CSI-RS needs to be subject to Rank-2 support

	OPPO
	UE only needs to support transmission of CSI-RS with 2 antenna ports if it supports 15-18.

	Apple
	Agreed. UE should report this FG to other UEs in sidelink unicast. 


	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

	15-15
	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.


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	We prefer this deleted or merged into 15-4 with corresponding description modifications to 15-4


	CATT
	Agreed 

	Huawei, HiSilicon
	Support this FG.

	Panasonic
	Agreed.

	Qualcomm
	Agree with the feature

	Vivo
	Agreed

	Ericsson
	This FG should be merged into 15-4 with the rest of synchronization references.

	Futurewei
	Agree

	OPPO
	Agree

	Apple
	Agreed


	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

	15-16
	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.


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	Agreed

	CATT
	Agreed

	Huawei, HiSilicon
	Support this FG.

	Panasonic
	Agreed

	Qualcomm
	Agree with the feature

	Vivo
	Agreed

	Samsung
	Agreed

	Ericsson 
	Agreed

	Futurewei
	Agree

	Intel
	Agree

	OPPO
	Agree

	Apple
	Agreed


	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

	15-22
	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 [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},{8,3},{8,2},{7,2},{6,2}, {5,2}}
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	ZTE/Sanechips
	The #PSSCH symbol in the note seems to represent the actual PSSCH symbol number excluding AGC symbol and gap symbol per mandate symbol DMRS patterns {{12,4}{9,3}}  in 15-2. In that sense {12,2},{12,1} should not be here and{9,3} is missing.

	CATT
	From our perspective, it should be optional. Otherwise, it is unnecessary to introduce a separate FG, it should be a component in 15-1/15-2/15-3.


	Huawei, HiSilicon
	First, the FG name would be more precise as “Support of fewer than 14 consecutive sidelink symbols in a slot”, i.e. the slot length is not changing, only the SL allocation within it.

Comments on the components:

· For component 1) and 2), we prefer deleting “[and the corresponding DMRS patterns it reports.]” Component 2) can be “UE supports all applicable DMRS patterns for the number of consecutive SL symbols it reports”. Mandating all DMRS patterns for x-symbol SL slot helps to prevent over-dimensioning the resource pool w.r.t. TimePatternPsschDmrs configurations..
Comments on the “Note” column:

· We prefer this FG to be optional.
· Propose deleting the “The component-1 candidate value set…” since we think all the applicable DMRS patterns for the number of consecutive SL symbols it reports should be supported.

	Panasonic
	Agreed.

	Qualcomm
	Component 1: The UE should support all DMRS patterns for a supported number of sidelink symbols.
Component 2: Same comment on supporting all DMRS patterns for a given SL length

We think that this is an optional feature and shouldn’t be in the basic feature set.

	Vivo
	Component 1: The support of 12 symbol should be mandatory in the ECP case. This should be captured here, or respectively in 15-1, 15-2, 15-3.

Component 2: All DMRS patterns for a given SL length should be supported.

	Samsung
	Our preference is that this FG becomes an optional

	Ericsson
	This FG should be integrated as part of 15-1,15-2, 15-3.   Therefore, we don't think it is needed as a separate FG. 

	Futurewei
	For component 2, all DMRS patterns should be supported

	Intel
	This should be an optional FG, especially for unlicensed/ITS band operation.

Need to support all DMRS patterns for a given number of PSSCH symbols, so that system is not fragmented.

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

	OPPO
	This should be a basic feature at least in licensed spectrum where gNB is operating on for co-existence with Uu.

	Apple
	Agreed


3 Conclusions

After further discussion on the RAN1 email reflector, the following agreement was endorsed for 5G V2X with NR sidelink aspects during [100e-b-NR-UEFeatures-Remaining].
Agreement: The following table is the baseline for RAN1 #101-e
	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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[3] R1-2003093, Summary of Email Approval [100b-e-NR-UEFeatures-V2X-04], Moderator (AT&T)
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5 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 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

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

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.

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
	FFS
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink 

FFS: details of components (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
	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 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.

2) 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 
	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},{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


