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1. [bookmark: _Ref5850594]Introduction
In this contribution, we provide comments on and propose updates to the remaining issues in the V2X UE feature list [1]. Changes are applied directly to the feature list table in Section 4 with additional comments and discussion in Section 2.
2. [bookmark: _Ref47707482][bookmark: _GoBack]Discussion
FG 5-2:
· The feature does not need to be a basic FG. There could be deployments in licensed spectrum that use Mode 2 instead of Mode 1 and the network is only interested in configuring the resource pool, not scheduling sidelink transmissions. If a network wants to only allow Mode 1 in a given band, it can provide configuration to only the UEs which support Mode 1.
Proposal 1: remove the FFS and note about Mode 1 being required for UEs supporting LTE Uu configuring NR sidelink in a licensed spectrum.
· 30 kHz SCS and 120 kHz SCS are required of UEs supporting reception of sidelink (FG 5-1) and Mode 2 transmission (5-3). Requiring the same values in FG 5-2 would similarly be beneficial in ensuring that all UEs can communicate regardless of transmission mode.
Proposal 2: 30 kHz and 120 kHz SCS are required of UEs that support FG 5-2.
FG 5-3:
· Mode 2 should be a basic FG for all UEs that implement sidelink. The UE uses Mode 2 if there is no network coverage in a given band per TS 23.287.
Proposal 3: FG 5-3 is a basic feature for UEs supporting LTE Uu configuring NR sidelink regardless of band.
FG 5-5:
· This feature should be a basic FG. It is important for to achieve good performance and to adapt to system congestion.
Proposal 4: FG 5-5 is a basic feature for UEs supporting LTE Uu configuring NR sidelink
FG 5-6:
· Short-term and long-term time scale TDM require the UE to perform subframe boundary alignment between LTE sidelink and NR sidelink. UEs that do not perform TDM between LTE sidelink and NR sidelink, should not be required to implement alignment. With the current structure of FG 5-6, the UE is required to implement one form of TDM and to be able to perform subframe boundary alignment. Therefore, we propose either to separate FG 5-6 into two features or to restructure it to separate short-term and long-term TDM into different components.
Proposal 5: Decouple support for short-term and long-term TDM either by restructuring FG 5-6 or by separating it into two features.
FG 5-8:
· There is no need to report this feature to the gNB. The gNB cannot control cast type, control feedback request, know group members, or know how many PSFCHs a UE might receive or a transmit in a given slot. Therefore, the gNB cannot utilize the information reported as part of this FG.
Proposal 6: FG 5-8 is not reported to gNB.
FG 5-12:
· Per prior RAN1 agreements, only sidelink slots with 14 consecutive sidelink symbols are required to be supported in a dedicated band. For a shared carrier, the network can configure UEs according to whether they support sidelink slots with fewer than 14 symbols or not. Therefore, this is no need to make this feature a basic feature.
Proposal 7: FG 5-12 is not a basic feature for UEs supporting LTE Uu configuring NR sidelink
FG 5-14:
· Support of rank transmission should depend on support for CSI-RS transmission with 2 ports as was agreed for the NR feature list.
Proposal 8: Add FG 5-17 with p=2 as a prerequisite to FG 5-14
FG 5-15:
· This feature does not need to be a basic FG. Rank 2 transmissions are unlikely to be used for sidelink groupcast or broadcast transmissions and UEs can exchange capabilities during unicast connection setup.
Proposal 9: FG 5-15 is not a basic feature for UEs supporting LTE Uu configuring NR sidelink.
FG 5-16:
· This feature does not need to be a basic FG for UEs not supporting Mode 1.
Proposal 10: FG 5-16 is not a basic feature for UEs supporting LTE Uu configuring NR sidelink
FG 5-17:
· This feature does not need to a basic FG. CSI reporting is limited to unicast by design and UEs can exchange capabilities during unicast connection setup.
Proposal 11: FG 5-17 is not a basic feature for UEs supporting LTE Uu configuring NR sidelink
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4. [bookmark: _Ref47651853]5G_V2X_NRSL
	5. Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	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
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	5. 5G_V2X_NRSL
	5-1
	Receiving NR sidelink configured by LTE Uu
	1) UE can receive NR PSCCH/PSSCH. Up to a total of A sidelink HARQ processes across all links are supported.
2) UE can receive X NR PSCCH in a slot.
3) UE can attempt to decode Y= NRB non-overlapping RBs per slot
4) UE supports reception of NR PSSCH according to the NR 64QAM MCS table
5) UE supports PT-RS reception in FR2.
8) UE can receive using the subcarrier spacing and CP length defined for a given band in RAN4
10) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH
12) UE can receive using 30 kHz subcarrier spacing with normal CP in FR1, 120 kHz subcarrier spacing with normal CP FR2
	None
	Yes
	N/A
	
	Per band
	N.A.
	N.A.
	Note: NRB is the number of RBs defined per channel bandwidth by RAN4 in 38.101-1 Table 5.3.2-1 for FR1 and 38.101-2 Table 5.3.2.-1 for FR2
 
Note: Component 8 is not required to be signalled in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 12 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
Component-1 candidate value set: {16, 24, 32, 48, 64}

Component-2 candidate value set: {floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}

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-8 candidate value set for CP length: {NCP,NCP and ECP} 
(ECP only applies to SCS of 60 kHz)
	Optional with capability signalling
For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	5-2
	Transmitting NR sidelink mode 1 configured by LTE Uu
	1) UE can transmit NR PSCCH/PSSCH using configured grant type 1 in NR sidelink mode 1 configured by LTE Uu. Up to 8 configured grants can be configured for a UE. Up to C=8 sidelink HARQ processes are supported including those for configured grants.
2) UE can transmit NR PSSCH according to the NR normal 64QAM MCS OFDM table.
3) UE supports PT-RS transmission in FR2.
4) UE can transmit using the subcarrier spacing and CP length it reports.
8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
	5-1
	Yes
	N/A
	
	Per band

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

[Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2]

Component-4 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}}
Component-4 candidate value set for CP length: {NCP,NCP and ECP} 
(ECP only applies to SCS of 60 kHz)

Note: Component 11 is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1

UE can receive using 30 kHz subcarrier spacing with normal CP in FR1, 120 kHz subcarrier spacing with normal CP FR2 in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1
	Optional with capability signalling
FFS: For UE supports LTE Uu configuring NR sidelink [in licensed spectrum], UE must indicate this FG is supported.

	
	5-3
	Transmitting NR sidelink mode 2 configured by LTE Uu
	1) UE can transmit NR PSCCH/PSSCH using NR sidelink mode 2 configured by LTE Uu. Up to B sidelink processes are supported.
2) UE can transmit NR PSSCH according to the NR normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform mode 2 sensing and resource allocation operations.
5) UE can transmit using the subcarrier spacing and CP length it reports for FG 5-1.
8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH. 
10) UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
	5-1
	Yes
	N/A
	
	Per band

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

Candidate values for B are {8, 16} 
[Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2]

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

Note: Component 10 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
	Optional with capability signalling
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	5-4
	Synchronization sources for NR sidelink
	1) UE can receive S-SSB in NR sidelink if it supports 5-1.
2) UE can transmit S-SSB in NR sidelink if it supports 5-2 or 5-3.
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 5-1, 5-2, 5-3
	Yes
	N/A
	
	Per band
	N.A.
	N.A.
	
	Optional with capability signalling
For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	5-5
	Sidelink congestion control
	1) UE can report CBR measurement to eNB when operating in Mode 1 and mode 2.
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
	5-1 and at least one of 5-2 and 5-3
	Yes
	N/A
	
	Per band
	N.A.
	N.A.
	
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
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	5-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception with short-term time-scale TDM
2) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception with long-term time-scale TDM
3) FFS: Maximum time required for the inter-RAT conflict resolution is X
	At least one of 5-1, 5-2, 5-3

UE supports LTE V2X sidelink in the band combination
	No
	N/A
	FFS
1) UE does not support short-term time-scale TDM for in-device coexistence in this band combination
2) UE does not support long-term time-scale TDM for in-device coexistence in this band combination
	Per band combination
	N.A.
	N.A.
	
	Optional with capability signalling

	
	5-7
	256QAM sidelink transmission
	1) UE can transmit NR PSSCH according to the NR 256QAM MCS table
	At least one of 5-2, 5-3
	Yes
	N/A
	UE does not support transmission according to the NR 256QAM MCS table
	Per band
	N.A.
	N.A.
	Note: RAN4 to decide support for 256QAM transmission in an FR
	Optional with capability signalling

	
	5-8
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0.
2) UE can receive N NR PSFCH(s) in a slot.
3) UE can transmit M NR PSFCH(s) in a slot.
	At least one of 5-1, 5-3
	FFSNo
	N/A
	
	Per band
	N.A.
	N.A.
	Candidate values for N are {5, 15, 25, 32, 35, 45, 50, 64}

Candidate values for M are {4, 8, 16}
	Optional with capability signalling
For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	5-9
	Low-spectral efficiency 64QAM MCS table
	1) UE can transmit and receive NR PSSCH according to the NR low-spectral efficiency 64QAM MCS table
	At least one of 5-1, 5-2, 5-3
	Yes
	N/A
	UE does not support transmission/reception according to the low spectral-efficiency 64QAM MCS table
	Per band
	N.A.
	N.A.
	
	Optional with capability signalling

	
	5-10
	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 5-4, 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 5-4, 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 5-1, 5-2, 5-3
	Yes
	N/A
	
	Per band
	N.A.
	N.A.
	
	Optional with capability signalling

	
	5-11
	Simultaneous transmission of uplink and sidelink
	1) UE supports simultaneous transmission of LTE uplink and NR sidelink (in different bands) in a band combination for which the UE indicated simultaneous sidelink and uplink support in a band combination.
	At least one of 5-2 and 5-3
	Yes
	N/A
	
	Per band combination
	N.A.
	N.A.
	
	Optional with capability signalling

	
	5-12
	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 all the corresponding DMRS patterns
	At least one of 5-1, 5-2, 5-3
	Yes
	N/A
	UE supports SL only in a SL slot configured with 14 consecutive symbols.
	Per band
	N.A.
	N.A.
	
	Optional with capability signalling
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	5-14
	Support of rank 2 transmission
	1) UE additionally supports rank 2 NR PSSCH transmission
	5-17 with P=2[At least one of 5-2 and 5-3]
	No
	N/A
	UE supports rank 1 PSSCH transmission only.
	Per band
	 N.A.
	N.A.
	RAN1 does not see a need for the eNB to know if the feature is supported but would like to leave final decision to RAN2
	Optional with capability signalling

	
	5-15
	Support of rank 2 reception
	1) UE additionally supports rank 2 NR PSSCH reception
	[5-1]
	No
	N/A
	UE supports rank 1 PSSCH reception only.
	Per band
	 N.A.
	N.A.
	RAN1 does not see a need for the eNB to know if the feature is supported but would like to leave final decision to RAN2
	Optional with capability signalling
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	5-16
	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

	5-1 and at least one of 5-2 and 5-3
	Yes
	N/A
	
	Per band
	 N.A.
	N/A
	
	Optional with capability signalling

Working assumption: For UE supports [at least] LTE Uu configuring NR sidelink mode 1, UE must indicate this FG is supported.
FFS: For UE that does not support LTE Uu configuring NR sidelink mode 1

	
	5-17
	Sidelink CSI report
	1) UE can transmit and receive sidelink CSI-RS with up to P antenna port(s).
2) UE supports RI and CQI feedback on sidelink.
	5-1 and at least one of 5-2 and 5-3
	No
	N/A
	
	Per band
	N.A.
	N.A.
	Note: Component 1 candidate values are P = {1,2}
	Optional with capability signalling
FFS: For UE supports LTE Uu configuring NR sidelink, UE must indicate this FG is supported.

	
	
	
	
	
	
	
	
	
	
	
	
	



