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Introduction
Email discussion on Rel.16 UE feature was discussed, and the current status is captured in R1-2001483 [1]. This document discusses UE features for 5G V2X.

Discussion
The UE features for 5G V2X in [1] is copied in Annex. We provide our view on the point raised by rapporteur. The text shown in blue is from rapporteur.
1)	Details of the components in 15-1, 15-2, 15-3 inclining whether to report CP length as UE capability, the candidate values of the components, the number of soft bits, etc.
On the number of PSCCH in a slot as X, our proposal is the number of 5 PRB sub-channel in the supported band.
On the number of RBs per slot as Y, we propose to have two values correspond to (the number of PRBs in the supported band, half of the number of PRBs in the supported band). 
On the number of soft channel bit Z, we would like to study this further.
On whether to have the capability on extended CP, our view is the same capability as NR Uu Rel.15 is applied. If NR Uu supports extended CP, sidelink also should support extended CP, otherwise UE does not support extended CP of sidelink.
2)	Whether to separate FG according to the configuration method (i.e., whether to define 15-1a and 15-3a)
From complexity perspective, there is no need to differentiate between the configuration by pre-configuration and the configuration by NR Uu. For UE targeting shared band, there may not be enough IOT availability. As the signalling detail is the expertise in RAN2, it should be concluded in RAN2.
3)	Whether to define a set of candidate values in 15-6
Our view is single capability for Short-term time-scale TDM for in-device coexistence would be sufficient as it would be difficult to utilize the multiple capabilities. The value should be concluded in RAN1.
4)	Whether to define following FGs and/or make them mandatory or optional
-	256 QAM RX (15-10a), 
Our view is 256 QAM would be used for unicast after PC-5 RRC establishment. Whether the UE supports 256 QAM RX can be informed in the PC5-RRC establishment phase and NR sidelink capable UE without neither 256 QAM Tx or Rx would lower the cost, we propose to support to have feature group of 256 QAM Rx.
-	SL CSI reporting (15-14)
As CSI reporting is used for unicast after PC-5 RRC establishment, whether the UE supports SL CSI reporting can be informed in the PC5-RRC establishment phase and NR sidelink capable UE without SL CSI reporting would lower the cost. We propose to support to have feature group of SL CSI reporting.
-	Rank 2 PSSCH reception (15-19)
As rank 2 PSSCH is used for unicast after PC-5 RRC establishment, whether the UE supports rank 2 reception can be informed in the PC5-RRC establishment phase and NR sidelink capable UE without rank 2 PSSCH reception would lower the cost. We propose to support to have feature group of rank 2 PSSCH reception.
-	SL pathloss based power control (15-23)
We would not expect SL pathloss based power control increase the UE complexity much. To have SL pathloss based power control would reduce the interference to the other UEs but not so much motivation for the communicating UE itself. In order to improve the SL capacity as a whole, we propose not to have feature group of SL pathloss based power control.
-	Support of multiple synchronization references (15-24)
As the Rel.16 sidelink design has been focused single synchronization reference, we propose not to have feature group of multiple synchronization reference. 
-	Capability on LTE SL TX and RX
Note: As I responded to ZTE, gNB needs to know LTE SL capability of a UE in order to operate NR Uu controlling LTE SL. On the other hand, all the LTE SL capabilities are defined in 36 series and they might be reported by a proper signaling mechanism without directly adding them into this list. As an example, we may add a note in 15-7 and 15-9 that the LTE SL capabilities need to be reported to gNB when a UE indicates these FGs. As this is a new issue raised during the related discussion, Rapporteur would like to invite companies input.
This should be handled in RAN2 as what part of RRC signaling is interpreted by gNB and forwarded to eNB. For this UE feature list discussion perspective, to have 15-7 and 15-9 are sufficient. If more explicit knowledge on LTE capability is required, gNB should be able to interpret some of LTE signalling or some explicit parameters are given as NR signalling should be concluded in RAN2.
[bookmark: _Hlk37170261]Our summary of the proposals is described in the conclusion section. 

Conclusion 
This contribution discussed Rel.16 UE features for 5G V2X . Our proposal is following. 
Proposal 1: The number of PSSCH in a slot as X is the number of 5 PRB sub-channel in the supported band.
Proposal 2: The number of RBs per slot as Y is two values of (the number of PRBs in the supported band, half of the number of PRBs in the supported band).
Proposal 3: The support of extended CP of sidelink is indicated by the support of extended CP of NR Uu.
Proposal 4: Whether to differentiate pre-configuration or NR Uu configuration should be concluded in RAN2 mainly taking into account IOT aspect. 
Proposal 5: Single bit capability for Short-term time-scale TDM for in-device coexistence is specified. 
Proposal 6: To support FG of 256 QAM (FG 15-10a), SL CSI reporting (15-14), Rank 2 PSSCH reception (15-19).
Proposal 7: Not to support FG of SL pathloss based power control (15-23) and multiple synchronization reference (15-24).
Proposal 8: How much gNB interprets LTE sidelink capability signaling should be discussed in RAN2. Meanwhile, RAN1 feature list only describe 15-7 and 15-9. 


Reference
[1] R1-2001484, RAN1 UE features list for Rel-16 NR after RAN1#100-E, AT&T, NTT DOCOMO, INC.
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Annex
The UE features for 5G V2X in [1] is copied below.
	Features
	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
[bookmark: _GoBack](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. 5G_V2X_NRSL



	15-1
	Receiving NR sidelink[by preconfiguration]
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
8) UE can receive using the subcarrier spacing it reports.
FFS: 9) CP length
	None
	FFS
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

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

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

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

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

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

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

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

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

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

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

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	




	Company
	Comments/Questions/Suggestions

	vivo
	1. The motivation of 15-1a and 15-3a is not clear to us. If a UE does not support these, does it imply that the UE does not support Uu and cannot update the pre-configuration via network?
[Rapporteur] It is my understanding. One example is a UE supporting only NR SL in an ITS spectrum with no Uu capability.
1. For 15-2, the number of supported SL processes should be defined/reported.
[Rapporteur] The number of supported SL processes is not necessary in mode 1 as it will be defined by the total number HARQ processes counted across configured and dynamic grants a UE can manage. 
1. For 15-5, at least 15-1 and one of 15-2, 15-3 should be the prerequisite features
1. For 15-15, it seems this feature is not needed to be exchanged between UEs.
1. For 15-20 and 15-21, it is not clear to us why 15 kHz and 60 kHz SCS are optional, especially considering 15 kHz is mandatory for LTE V2X. Further, does 15-20 include NCP only, or both ECP and NCP?

	Ericsson
	Please find below a few comments from our side. 
(1) We don't understand the motivation behind separating the feature group for the reception of SL (15.1 and 15.1a) and SL transmission using mode-2 (15.3 and 15.3a). In our view, both pre-configuration and configuration by Uu should belong to the same feature group, which should be marked as "basic feature group". 
(2) For 15.4 and 15.4a, in our view, all we need is the SSSB transmission and reception feature group. We do not need to differentiate between GNSS based or eNB/gNB based synchronization priorities. In addition, 15.4 should be basic feature group.
(3) For 15.11, PSFCH transmission and reception should be 'basic feautre group". 
(4) For 15.20 and 15.21, we do not see the need of having it as a separate feature group. This should be instead part of basic feature group for SL transmission and reception i.e. 15.1, 15.2 and 15.3. 
(5) In our view, 15. 22 and 15.23 make sense to be as a separate feature groups. 
(6) [Question] What is the intention to have 4 RX antenna (15.17) as per FS?

	LG
	Basic FG for sidelink:
The introduction of the basic FG is generally okay to ensure the minimum UE capability in a given sidelink operation scenario. One issue is whether/how to consider the pedestrian UEs in V2X services which may have a lower capability than other UEs like the vehicle UEs. In particular, some VRU use cases require only transmission capability for the pedestrian UEs and it can be problematic if both TX and RX are mandated in the pedestrian UEs by the specifications. LTE V2X thus separated TX and RX capabilities in Rel-14. If RAN1 agrees to consider the pedestrian UE capability in a future release while focusing on the vehicle UEs in Rel-16, we propose to minute this in a proper place and indicate some features as the basic FG without merging them to a single big feature. In a future release, some of the Rel-16 basic FG can be made optional in some SL supporting UE types like the pedestrian UEs. For the vehicle UEs, we propose to include 15-1 (RX NR SL), 15-2 (TX NR SL mode 1), 15-3 (TX NR SL mode 2), 15-4 (S-SSB), 15-11 (PSFCH format 0) in the basic FG. We understand that mode 1 TX will be supported only in a band combination of Uu and SL concurrent operation supported by the UE, so a UE will not support mode 1 TX if it indicates no band combination for this concurrent operation though mode 1 TX itself is included in the basic FG.
Whether to separate FG according to the configuration method:
We think the implementation cost for configuration via Uu is not so different from that for pre-configuration, so we propose to remove 15-1a and 15-3a and make a single feature for RX NR SL and TX NR SL mode 2. One may consider a V2X chipset with no Uu support (e.g., only for the out-coverage operation in an ITS dedicated band) and this UE can indicate its inability of Uu based configuration by indicating no support of Uu band in its supported band report. In other words, if a UE supports NR SL based on pre-configuration and also supports NR Uu in a band, the UE also supports NR SL based on the configuration via Uu in that band.
Whether to separate FG according to the synchronization priorities:
We think the additional implementation cost is not that significant if a UE already supports S-SSB TX and RX. So we propose to remove 15-4a and make a single feature for S-SSB.
Whether to separate FG according to the subcarrier spacing:
We support making some subcarrier spacing optional and the supported subcarrier spacing needs to be defined per band, which means a UE can support an SCS in a band but not support it in another band. We are fine with making 30 kHz for the basic SCS in FR1 while defining 15-20 and 15-21 and adding a feature of 120 kHz SCS; in this case the basic SCS is necessary in FR2. Alternatively, a UE can report the set of supported SCS as a component of 15-1, 15-2, 15-3.
Whether to separate FG according to the number of symbols in a slot:
We support making an SL slot less than 14 symbols optional (thus define 15-22) as this feature is not necessary in some operations in an ITS dedicated band.
Whether to define a FG for OLPC based on SL pathloss:
We support making this feature optional (thus define 15-23).
Others:
According to the RAN4 agreement “Assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision.” in R4-2002758 approved in the last meeting, we propose to conclude components 2 and 3 of 15-11 in RAN1. We propose to consider M=5 as assumed in RAN4 and N=19*4 = 76 to support the maximum platoon size of 20 UEs in TS 22.186 with 4:1 mapping between PSSCH and PSFCH slots.

	Samsung
	For basic feature group, include FG 15-1 and either or both of 15-2 and 15-3 
[Rapporteur] My observation is that it is the majority view to include 15-1, 15-2, 15-3, 15-4, and 15-11 as the basic FGs, so I updated based on this. RAN1 can further discuss if there are concerns on the set of the basic FG.

	OPPO
	1. For a UE support SL reception, it should be able to receive sidelink configured by both pre-configuration and NR Uu ,both of them are essential features for support of NR sidelink, thus we suggest to remove “[by preconfiguration]” in 15-1, and remove 15-1a.
1. For the similar reason as above, we suggest to remove the [ ] around “NR Uu or” in 15-3 and remove 15-3a.
1. In general, the network (NR gNB) does not need to know if UE is capable of SL reception or transmission by pre-configuration. Therefore, everything related to “pre-configuration” should be removed in 15-9 (in FG name and component description).
1. As 15-1 and 15-2, “table and 256QAM MCS table” should be put in [] in 15-3.
1. Component 5) of 15-1, Component 3) of 15-2/3 on PT-RS reception/transmission should be a standalone FG, it should be also tied together with FR2 only when a UE supports a FR2 band. That is, it should be a mandatory feature when a UE support SL in a FR2 band. 
[Rapporteur] The current list implies this. A UE supporting 15-1 shall support RT-RS reception in a band in FR2 by the component 5. Please note that 15-1 is defined per band.
1. For 15-4, gNB/eNB based synchronization is as important as GNSS based considering that GNSS coverage may not be always reliable or available. Hence we suggest to define a single FG for both GNSS based and eNB/gNB based synchronization. Specifically, “[based on pre-configured parameters for GNSS based synchronisation in case of P0, P1, P2 and P6 priority sources]” in 15-4 should be removed, and 15-4a should be removed.
1. We support to make 15-1, 15-2, 15-3, 15-4 and 15-11 as basic FGs for sidelink. 
1.  “Need for the gNB to know if the feature is supported” for 15-14/18/19 should be “NO”.
[Rapporteur] Please see my response in the bottom of this table.
1. We assume 15-17 is for SL reception, in this case it is not necessary to define this FG, as neither gNB nor transmitter UE needs to know this information. Furthermore, by having a separate UE capability for 4Rx, RAN4 will need to define test cases for this. To our understanding, currently 2Rx is a minimum for SL. It is up to UE implementation choice to support more Rx antennas (e.g. 4Rx, 8Rx).
1. It should be clarified that 15-23 is “SL pathloss based” open loop power control.
1. We would be OK (if others also think the same way) to remove 15-19 to make rank 2 reception a mandatory function for NR SL, as this is supported in UEs since LTE Rel-8 and should be considered a basic functionality in UE implementation.


	ZTE
	Similar as 15-15, add one capability on GNSS type synchronization source for NR sidelink. This feature is supported Per UE. The prerequisite feature group is at least one of 15-1, 15-2, 15-3.Optional with capability signaling.

Add one capability on receiving LTE sidelink. This feature is supported Per band. Optional with capability signaling.
Add one capability on receiving LTE sidelink SLSS if it supports receiving LTE sidelink. This feature is supported Per band. Optional with capability signaling.
Add one capability on transmitting LTE sidelink SLSS if it supports 15-7 or 15-9 . This feature is supported Per band. Optional with capability signaling.
[Rapporteur] I can understand that gNB needs to know LTE SL capability of a UE in order to operate NR Uu controlling LTE SL. On the other hand, all the LTE SL capabiltiies are defined in 36 series and they might be reported by a proper signaling mechanism without directly adding them into this list. As an example, we may add a note in 15-7 and 15-9 that the LTE SL capabilities need to be reported to gNB when a UE indicates these FGs. As this is a new issue raised during the related discussion, I’d like to invite companies input.

For 15-4, the contents of feature group in square brackets should be removed.
In the column of “Feature group” , we’d like to confirm them, i.e. removing the “FFS”. 
In the column of “Mandatory/Optional”, considering the features are supported per band, for a specific band, the feature should be optional, so we propose to remove the FFS part.

	NTT DOCOMO
	0. FG 15-1: We support this feature as basic FG since V2X system does not work if some UEs do not support this feature. Out-of-coverage scenario seems not corner case.
0. FG 15-1: No need to mandate 256 QAM table, so we are fine with separate FG for 256 QAM table. Of course, to keep in this FG is fine as well.
1. FG 15-10 (TX capability) is not basic FG. In our understanding, it means that at least 64 QAM table is always pre-configured and 256 QAM can be pre-configured additionally. Then, a question is whether 256 table can be used for all cast-types or not. If YES, 256 QAM table should be included in this FG so that any RX-UEs receive SL packet (broadcast/groupcast). If NO (e.g. applicable for unicast only, or groupcast scenario with pre-shared capability (e.g. platooning)), no need to mandate 256 QAM table since UE capability can be shared via PC5-RRC message for unicast and pre-shared in the groupcast scenario. Low-spectral efficiency 64QAM MCS table is used in the above ‘NO’ case. 256 QAM table seems intended mainly in the above ‘NO’ case as well.
0. FG 15-1a: FG 15-1a should be supported by all UEs that supports NR sidelink. TX-UE does not know each RX-UE’s capability in e.g. broadcast/groupcast. If all RX-UEs support this feature, TX-UE can transmit SL mode 1 or mode 2 configured by NR Uu. Otherwise, RX-UE may not receive SL mode 1 or mode 2 configured by NR Uu, as a result, TX-UE transmits SL mode 2 by pre-configuration.
0. FG 15-2: We support this feature as basic FG without the restriction of ‘in licensed spectrum’. Mode 1 in ITS band is possible with negotiation among operators. No need to restrict in 3GPP spec.
[Rapporteur] My proposal is to keep “in licensed spectrum” with more explanation whtat it means, but further discussion can take place on it.
0. FG 15-3: We support this feature as basic FG. Out-of-coverage scenario seems not corner case, so this FG is essential.
0. FG 15-4: We support this feature as basic FG. The case that some UEs cannot receive GNSS seems not corner case, e.g. in tunnel.
0. FG 15-4a: Separate FG from FG 15-4 is unnecessary in our view. As abovementioned, mode 1 TX/RX should be a basic feature and gNB timing may not aligned with GNSS. gNB would be preferable in this case, but if some UEs do not support gNB-based synchronization, GNSS-based shall be used to have synchronization. Such a case should be avoided, therefore, FG 15-4a should be merged with FG 15-4 and set as basic FG.
0. FG 15-11: We believe that PSFCH TX/RX is essential feature to achieve NR-SL performance requirement (reliability). This feature should be set as basic FG.
0. Others: xDD differentiation is applicable only for per UE capability in our understanding, and hence “Need of xDD differentiation” should be “N/A” for FGs not per-UE.
[Rapporteur] Updated as proposed.

	MediaTek
	1. For 15-1 ~ 15-3a, the bracket for 30kHz support in FR1 can be removed, i.e., support 30kHz in FR1.
1. 15-19: is such capability signaling defined in uu RRC or PC5-RRC (unicast?) or both? The similar questions are also applied for the most receiving capabilities. Moreover, we need to clarify in the last column whether it is for uu RRC or PC5-RRC
[Rapporteur] Currently FFS as different views are observed. If the column “Applicable to the capability signalling exchange between UEs (V2X WI only)” is set to yes, this feature should be exchanged via PC5-RRC.
1. 15-20: remove FFS, i.e., support of 60kHz SCS for FR1 is up to UE capability.
1. 15-21: remove FFS, i.e., support of 15kHz SCS for FR1 is up to UE capability.
1. 15-22: remove FFS, UE can report the supported DMRS pattern for the optional patterns than the mandated ones in the UE capability signaling (e.g., PC5-RRC signaling).
1. 15-23: remove FFS, i.e., support of open loop power control and RSRP report for unicast can be up to UE capability via e.g., PC5-RRC signaling.

	Panasonic
	- No need of the separation between pre-configuration and configuration.
- We have concern on mode 2 Tx only UE in Rel.16 as how to selectt Tx is unclear within current agreements. 
[Rapporteur] FG 15-3 (mode 2) has FG 15-1 (SL RX) as its prerequisite, so there is no mode 2 TX only UE. 
- No need of the separation between 15-4 and 15-4a.
- 15-17 4 Rx antennas should be simialr to Uu handling with automotive device subscriber with Vehicular UE. 
- On 15-22, our view is this can be informed by the supported band information. For ITS dedicated band, 14 symbols and PSFCH allocation case. For other than ITS dedicated band, the currently specified symbols shoudl be supported.
[Rapporteur] Such restriction may not be needed as the operator may decide to allocate all the 14 symbols for SL in a slot.

	Nokia
	· 15-1: There is no point to having the separation of [by preconfiguration]. The reception feature needs to be equally applicable to pre-configured or Uu-configured. Remove the text in brackets and 15-1a.
· 15-1, component 4: remove brackets on 256QAM MCS table
· 15-1, component 8: the SCS support needs to follow what is supported for Uu in the corresponding band
· 15-2, component 6: the SCS support needs to follow what is supported for Uu in the corresponding band
[Rapporteur] My assumption is that the set of supported SCS may be different in SL and Uu in a band. The proposed restriction can be discussed as the detail of SCS related components.
· 15-3, Remove brackets on [NR Uu or] 
· 15-3, comp. 6: the SCS support needs to follow what is supported for Uu in the corresponding band
· 15-3a: remove the feature
· 15-4: remove component [3] and the text “[based on pre-configured parameters for GNSS based synchronisation in case of P0, P1, P2 and P6 priority sources]”
· 15-4a remove the feature
· 15-21: the SCS support needs to follow what is supported for Uu in the corresponding band
· 15-22: Needs more precise definition of what are the possible values
[Rapporteur] Updated as proposed.


	Huawei, HiSilicon
	We agree with the rapporteur that there might be more than one basic FGs. If a UE supports NR SL, then the UE must support several basic FGs.
Our comments are as follows.
FG 15-1 and FG 15-1a: We propose to confirm the FFS that 15-1 should be a basic FG. This is because UE may need to work in OOC scenarios where UE capabilities cannot be negotiated with the gNB. In this setting, the UE should be able to receive NR sidelink based on pre-configuration. For 15-1a, we think it is a per-band capability.
15-1
“Note”    FFS: This is the basic FG for sidelink
“Mandatory/Optional”    Optional with capability signaling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.
15-1a
“Per band
We agree that 15-10 is essential for NR UE capability signalling, but it is proposed all the UE supporting NR SL should support 256QAM reception.
15-1    4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].

15-1a    4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table].
And accordingly, we recommend to delete the notes in 15-10.
15-10
“Note”    Reception of 256QAM is FFS.
For component 2 and component 3 of 15-1/15-1a, we would like to clarify that the value range of a component can be different per SCS. This is to reflect, as an example, that the maximum possible number of PSCCH blind decodes X (in component 2) or the maximum possible number of RBs to receive (in component 3) will be different per SCS for a given bandwidth. 
15-1
“Note”    Component-2 candidate value set: {valueX11, valueX12, …} for 15kHz SCS, {valueX21, valueX22, …} for 30kHz SCS, {valueX31, valueX32, …} for 60kHz SCS, {valueX41, valueX42, …} for 120kHz SCS
Component-3 candidate value set: {valueY11, valueY12, …} for 15kHz SCS, {valueY21, valueY22, …} for 30kHz SCS, {valueY31, valueY32, …} for 60kHz SCS, {valueY41, valueY42, …} for 120kHz SCS
Component 7, this should be removed. The relevant point is the supported rank of tx/rx the device supports, which is captured by FG 15-18, 15-19, while the number of physical antennas on a device should not be part of the capability assumptions (it is always unknown to 3GPP specs).Based on the same reason, FG 15-17 should be removed. 
15-1    7) UE supports 2 receive antennas.
15-1a    7) UE supports 2 receive antennas.
15-17    4Rx antenna
For component 8, which SCS(s) should be put here should be FFS, e.g. whether 30 kHz and/or 60 kHz. 
15-1 [FFS: 8) 30 kHz SCS is supported for FR1.] 
15-1a/15-2 /15-3/15-3a same as 15-1

FG 15-2: n38 licensed band has been specified by RAN4 as a dedicated sidelink carrier. In order to fully control the sidelink licensed spectrum and perform better QoS assurance for sidelink communication, Mode 1 is the only choice for sidelink communication operating on licensed band such as n38. We propose to confirm the FFSs. Also, “[in licensed spectrum]” is added to the first FFS for better clarification.
FFS: This is the basic FG for sidelink in licensed spectrum and optional FG for ITS band.
FFS: For UE supports NR sidelink in licensed spectrum, UE must indicate this FG is supported.

Also see our comment below on the possible FG 15-23 (power control), where we propose to add:
15-2
Component 7: Support open loop power control and RSRP report in case of unicast
[Rapporteur] Different views are observed on mandating OLPC based on SL pathloss, so further discussion is needed.

FG 15-3 and FG 15-3a: FG 15-3 is mode 2 transmission configured [by NR Uu or] preconfiguration. This would assume that UE has to support both methods, differently than the model proposed for FG 15-1/15-1a. We think that the same capability structure makes sense for mode 2, so that the UE can choose whether to implement Uu interfaces on top of PC5 or not. Thus [NR Uu] should be removed from 15-3, and 15-3a should be included.
15-3    Transmitting NR sidelink mode 2 configured by [NR Uu or] preconfiguration.
In component 1: 1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by [NR Uu or] preconfiguration. Up to [B] sidelink processes are supported.
15-3a    FFS: Transmitting NR sidelink mode 2 configured by NR Uu

Also see our comment below on the possible FG 15-23 (power control), where we propose to add:
15-3 and 15-3a:
Component 7: Support open loop power control and RSRP report in case of unicast

FG 15-4, and 15-4a: We think the relevant point for UE capabilities is the synchronization source types the UE can receive: other UE (i.e. S-SSB), GNSS, gNB, eNB. Whereas 15-4a appears to consider a capability per sync priority level, which will result in an unnecessary number of separate FGs. The current structure says that other UE and GNSS are components of the basic FG (and thus mandatory for sidelink), and 15-15 indicates if eNB can be used.
However, support of gNB is currently missing, but should be optional since a sidelink-only UE without Uu interfaces should be defined. This should be added as a new FG, e.g. 15-15a or 15-4a (replacing the current 4a)
15-4    S-SSB for NR sidelink mode 1 and 2 [based on pre-configured parameters for GNSS based synchronisation in case of P0, P1, P2 and P6 priority sources]
3) [UE supports GNSS based synchronisation based on P0, P1, P2 and P6 priority order of synchronisation sources]
15-4a    FFS: Separated FG(s) for other synchronization priorities.

New FG 15-15a:
15-15a
“Feature group”    gNB type synchronization source for NR sidelink
“Components”    1) UE can transmit or receive NR sidelink based on the synchronization to a gNB
Other columns as per 15-15, except “No” to applicable to capability exchange between UEs (not applicable to S-SSB transmission).

FG 15-11: Support of unicast and groupcast are key differentiating features for NR-V2X. It is important that they are not deployed in a weak form at first by UEs that may remain in the field for many years. PSFCH should be a mandatory feature if a UE supports NR SL. We propose to confirm the FFSs.
“Note”    FFS: This is the basic FG for sidelink.
“Mandatory/Optional”    FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

FG 15-14: We agree that SL CSI should be considered as an optional capability for NR UE. This feature should be a basic FG. Introduction of unicast sidelink with CSI is one of the clear differentiators for NR V2X compared to LTE V2X. Also note that the “2-32 Basic CSI feedback” feature is mandatory without capability signalling for NR Uu , indicating we should re-use the relevant aspect of NR Uu design in this case. 
“Applicable to the capability signalling exchange between UEs (V2X WI only)”    No
“Note”    This is the basic FG for sidelink.
“Mandatory/Optional”    Optional with capability signalling. For UE supports NR sidelink, UE must indicate this FG is supported.
[Rapporteur] Different views are observed on SL CSI reporting, so further discussion is needed.
FG 15-15: See above comment related to FG 15-4.
FG 15-17: This FG should be removed for the reasons given under 15-1 component 7. That is, the relevant point is the supported rank of tx/rx the device supports, which is captured by FG 15-18, 15-19, while the number of physical antennas on a device should not be part of the capability assumptions (it is always unknown to 3GPP specs).
FG 15-18 needs clarification. It is provided a “Yes” regarding the capability signalling exchange between UEs. Irrespective of whether the RX UE supports PSSCH reception with 1 MIMO layer or 2 MIMO layers, the signalling on sidelink of TX UE’s transmission capability seems unnecessary. In this case, the sidelink capability signaling column should be set to “No”. However, it is certainly relevant for the gNB to know for mode 1 use.
15-18
“Need for the gNB to know if the feature is supported”    Yes
“Applicable to the capability signalling exchange between UEs (V2X WI only)”    YesNo

FG 15-23: Sidelink power control needs to be supported by all V2X UEs, because otherwise interference is uncontrollable on sidelink, even when under control of the network. There is no agreement for how sidelink power control might be handled with SL-RSRP reporting. Instead of being a separate FG, this can be added as a component to 15-2, 15-3, 15-3a.
New FG: Similar to LTE-V, we propose to add a FG that addresses the number of multiple reference TX/RX timings. According to RAN4 discussion, timing between {gNBs and gNBs} or {eNBs and gNBs} will not be aligned in general, and each may be different than GNSS. Thus the network needs to know how many different timings the UE can be configured with.
15-x
“Feature group”    The number of multiple reference TX/RX sidelink timings
“Components”    1) UE supports [K] reference TX/RX sidelink timings
 “Applicable to the capability signalling exchange between UEs (V2X WI only)”    No
 “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)”    Per band
“Need of FDD/TDD differentiation”    No
“Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”    N.A.
“Note”    This parameter indicates the number of multiple reference TX/RX sidelink timings counted over all the configured sidelink carriers for V2X sidelink communication. Component-1 candidate value set: {value1, value2, …}
“Mandatory/Optional”    Optional with capability signalling.	


	Intel
	Comments on components and FFS in the list:
· 15-1, 4) 256-QAM reception is not supported in FR2
· 15-1, 6), needs to be carefully checked whether this component is required. In our understanding NR does not specify soft-buffer size requirement 
· 15-1, 7) Clarify that UE supports min 2 receive antennas
· 15-1, 8) OK to make 30 kHz SCS as mandatory for V2X in FR1
· 15-1a, OK to make separate capability on a UE controlled by NR Uu configuration
· 15-2, 1) [8] configurations could be made a capability-based number
[Rapporteur] A similar issue may be considered in URLLC features and my understanding is that the current discussion status there is a single the number of supported CGs defined for a UE supporting multiple CGs. I propose to keep the current list and this may be discussed further as a detail of 15-2.
· 15-2, 2) 256-QAM is not supported for transmission in FR2
· 15-3, 15-3a, OK to make separate capability on a UE configured by NR Uu or by pre-configuration
· 15-3, 15-3a, 15-2 OK to limit to rank-1 support only
· 15-4 can be split on S-SSB transmission and reception. Unclear why only GNSS based synchronization is mentioned and what is the assumption on gNB/eNB based synchronization as well as P3, P4, P5 support
[Rapporteur] As many companies proposed to have this as the basic FG, my proposal is to keep the current structure. Aspects related to the synchronization procedure are updated.
· 15-10 – support is limited to FR1 only
· [Rapporteur] 256 QAM TX is already per band capability and no restriction is necessary in this list. Whehter the actual performance requirement will be defined is up to RAN4.
· 15-17 – It seems the intention is to say that UE supports min 4 RX antennas. It is up to RAN4 to discuss whether additional requirements for 4RX to be introduced and thus to decide on the need for this capability
· 15-18, 15-19 – Clarify that it is supported for unicast communication only, that implies UE capability exchange
[Rapporteur] Unclear if this capability should be limited to unicast. If a UE supports rank 2 TX in unicast, nothing seems to block applying rank 2 TX to groupcast or broadcast. How to do the rank adaptation is a different issue, and it does not affect the TX capability itself.
· 15-20, 15-21, OK to make 15 and 60 kHz SCS optional. Support of extended CP for 60 kHz also needs to be separated from the normal CP
· 15-22, OK to make shorter SL slots optional
· 15-23, OK to make OLPC optional capability

Additional proposals not reflected in the list:
· Propose to add a feature for TX parameter adaptation (MCS range, #of subchannels, # of ReTx) based on TX UE absolute speed
[Rapporteur] My proposal is not to introduce this as the expected implementation impact is low (only the UE internal operation) and no searpate FG was defined in LTE V2X.
· Propose to split feature of SSB transmission and reception on separate capability for transmission and reception (UEs supporting Mode-1 only do not need to support SSB reception SSB)
[Rapporteur] Seems that the majority view is to have mode 2 TX in the basic FG.
· Propose to add a capability on number of RX HARQ processes for Mode-1 and Mode-2 communication
[Rapporteur] I think the number of sidelink processes in 15-1 covers this.
· Propose to add a capability on inter-RAT communication/processing time for resolution of in-device coexistence conflicts
· Propose to add a capability on number of simultaneous resource selection processes for UEs supporting Mode-2 communication
[Rapporteur] I think the number of sidelink processes in 15-3 covers this.
· Propose to add a capability for PSCCH/PSSCH preparation time for UEs supporting Mode-1 communication if multiple PSCCH/PSSCH preparation times are agreed
[Rapporteur] Propose to consider this once the related agreement is made

	Qualcomm
	 FG 15-3: transmission with the 256-QAM MCS table is already listed as a separate capability (15-10) and can be removed from this feature. 
 256-QAM reception: a separate feature should be listed. 
 FG 15-9: reporting the value X (as in Feature 15-7) is missing from this feature. 
[Rapporteur] This is based on RRC signaling so no precise timing needs to be defined.
 FG 15-15: could you clarify that this is for both eNB/gNB, not only eNB?

	Apple
	1. We think the basic feature groups include [15-1], [15-2], [15-3], [15-4] and [15-11].
1. We do not think it is necessary to separate [15-1] and [15-1a], to separate [15-3] and [15-3a], as NR UE can always receive configuration from gNB, and hence [15-1a] has no difference from [15-1]; [15-3a] has no difference from [15-3]. 
1. We are not sure why features [15-1]-[15-3] indicate “30 kHz SCS is supported for FR1”, and make other SCS optional. 
In feature [15-11], the fourth component should be “UE can report sidelink HARQ-ACK to gNB via PUCCH or PUSCH when it is operating in NR sidelink mode 1.”

	Rapporteur (LGE)
	Resonse to some comments can be found above (mostly about why they are not reflected in the update).
The following summarizes the update made in this version
Basic FGs: 15-1, 15-2, 15-3, 15-4, 15-11 are indicated as basic FGs by following majority input. Note that 15-2 is considered as basic FG only in licensed spectrum.
15-1:
· FFS is added to Component 6 as Intel proposed.
· Component 7 (2 RX antenna) is removed as per the comments that it is not seen in the specification as a part of UE capability.
· UE reports the set of supported SCS by Compoent 8. It can be discussed whether a certain SCS is mandatory.
· CP length can be discussed, e.g., whether a UE supports both CP length or reports its capability.
· It can be discussed whether the UE capability on the number of PSCCHs and RBs is dependent of SCS as Huawei commented.
15-2 and 15-3:
· 256 QAM MCS table is deleted as it was agreed that 256 QAM TX is optional.
· Compoent 5 (rank 1 TX) is removed as it can be inferred by “Consequence if the feature is not supported by the UE” of 15-18
15-4:
· FG name is revised to clarify that a UE can use GNSS and S-SSB as the synchronization reference. As it does not support eNB or gNB before supporting 15-15 and 15-15a, it needs to clarify that only the synchorizaiton procedure in Component 3 (GNSS is the top priority and P0, P1,P2, P6 are used) can be supported by the UE.
· 15-4a is removed and other synchronziaion procedures are explained in 15-15 and 15-15a.
15-5: Its prerequisite is updated 
15-6: FFS is added on whether to have candicate values for the conflict resolution time as Intel proposed.
15-10 and 15-10a: As RAN2 needs to consider the FG signaling structure, it is proposed to continue discussion on 256 QAM RX by making a searpate FG 15-10a with FFS.
15-11: PUSCH is added as a tool for SL HARQ-ACK report.
15-14: Whether to report this capability to gNB can be FFS. For example, if RAN1 agrees that SL CSI reporting is enabled/disabled in a resource pool basis (currently FFS in the RRC parameter list), gNB may need to know this capability for the proper configuration.
15-15 and 15-15a
· 15-15 would make sense as an NR UE may support no LTE features. 15-15a is made to separate a FG for gNB-based synchronization and companies may consider having 15-15a as another basic FG.
· If a UE supports 15-4 and this feature, the UE can support all the synchronization procedures, including the two cases not explained in 15-4.
15-17: It is removed for the reason in 15-1. If RAN4 specifies additonial UE requirement for the 4 RX UE, RAN4 can propose a separate FG.
15-18 and 15-19:
· It is my understanding that rank 2 transmission is optional in NR Uu uplink. So it seems okay to keep 15-18 optional. 15-19 can be FFS.
· Need to report this capability to gNB is FFS for the reason explained in 15-14.
15-20 and 15-21: They are removed for the reason explained in 15-1.
15-22: Most companies seem to agree that this can be a separated FG. The number of symbols are enumerated. 
15-23: It is clarified that this is for SL pathloss based power control.
15-24: A new FG is added with FFS as per Huawei’s comment. Note that not supporting this capability means UE can use only a single synchronization reference at a time. Companies are encouraged to consider whether to define this FG and, if so, how the sidleink synchronization will be affected.
Rapporteure proposes to include the following aspects in the future discussions:
1. Details of the components in 15-1, 15-2, 15-3 inclinding whether to report CP length as UE capability, the candidate values of the components, the number of soft bits, etc.
1. Whether to separate FG according to the configuration method (i.e., whether to define 15-1a and 15-3a)
Note: It was observed that majority proposed to make a single FG for SL RX and mode 2 TX (i.e., remove 15-1a and 15-3a) but still some companies seem to keep them.
1. Whether to define a set of candidate values in 15-6
1. Whether to define follwoing FGs and/or make them mandatory or optional
· 256 QAM RX (15-10a)
· SL CSI reporting (15-14)
· Rank 2 PSSCH reception (15-19)
· SL pathloss based power control (15-23)
· Support of multiple synchronization references (15-24)
Note: The synchronization procedure RAN1 agreed so far selects only one synchronization reference and this is the same in LTE V2X, so it seems difficult to introduce SL TX with multiple synchronization references at this moment (we may need to consider impact on other aspects such as which packet is to be transmitted with which reference). Rapporteur suggests limiting the potential introduction of multiple references to RX considering Rel-12 D2D has such feature in the context of the inter-cell D2D. Rapporteur also suggeset that companies consider the specification impact necessary to support multiple references (note that inter-cell D2D support impacted RAN1, 2, and 4 in Rel-12).
· Capabiltiy on LTE SL TX and RX
Note: As I responded to ZTE, gNB needs to know LTE SL capability of a UE in order to operate NR Uu controlling LTE SL. On the other hand, all the LTE SL capabiltiies are defined in 36 series and they might be reported by a proper signaling mechanism without directly adding them into this list. As an example, we may add a note in 15-7 and 15-9 that the LTE SL capabilities need to be reported to gNB when a UE indicates these FGs. As this is a new issue raised during the related discussion, Rapporteur would like to invite companies input.
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term time


-


scale TDM for in


-


device coexistence


 


would be sufficient as it 


would be difficult to utilize the multiple capabilities. 
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he value should be concluded in RAN1.
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5 RRC 


establishment. 


Whether t


he UE supports 256 


QAM RX 


can be informed in t


he PC5


-


RRC establishment phase and NR sidelink capable UE without 


neither 


256 


QAM


 


Tx or Rx would lower the cost, 


we propose to support to have feature group of 256 QAM Rx.
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