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1. [bookmark: _Ref5850594]Introduction
This contribution discusses different components of the UE feature list for the Release 16 5G-V2X item that was circulated over the email discussion after RAN1#99 meeting.
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2. UE feature list for 5G_V2X_NRSL

Discussion points and views from OPPO:
· The basic feature for 5G_V2X_NRSL should be only 15-1. That is, it is still an optional feature with capability signaling. But for UE supports NR sidelink, UE must indicate at least this FG is supported. If a UE claiming that it supports NR-V2X, it should at a minimum support reception of NR sidelink data but it does not need to be capable of transmitting any sidelink control / data in either mode 1 or mode 2, as there can be a UE product that only needs to receive/collect but not transmit any SL information.
· Regarding the support of 256QAM MCS table in 15-1/2/3 and 256QAM Tx/Rx in 15-10, it should be clear that the support of 256QAM MCS table does not necessarily tie with support of 256QAM Tx/Rx. If the 256QAM MCS table is configured, UE not supporting 256QAM Tx can still use MCS corresponds to QPSK/16QAM/64QAM defined in the table for transmission. If 256QAM Rx is not mandated in the end, it can also receive transmissions modulated with QPSK/16QAM/64QAM from the 256QAM MCS table. If only UE supporting 256QAM Tx/Rx can support the 256QAM MCS table, it will lead to that 256QAM table cannot be configured for a mode 2 Tx resource pool due to not every UEs in the field are mandated to support 256QAM Tx/Rx, even for mode 1 Tx resource pool.
· Regarding the support of 256QAM Tx/Rx in 15-10, it is our view that 256QAM Tx should be made optional with capability signaling and 256QAM Rx is made mandatory. That is, it follows the same principal and logic of what was done for the 64QAM Tx/Rx in Release 15 for LTE-V2X.
· To our understanding, UE’s capability support for almost all of the listed V2X features so far in the table below for 5G_V2X need to be known to the gNB, except for PT-RS in 15-13 where this feature should be mandatory for any FR2 band and not needed (not even optional) for any FR1 band.
· Similar to 15-6, UE capability signaling for “long-term timescale FDM for in-device coexistence” should be needed.
· Similar to 15-7 (for cross-RAT control), UE capability signaling to indicate its support for NR sidelink mode 1 (Type 1 CG) and mode 2 resource pool configuration by LTE Uu should be added.
· For 15-11 on PSFCH, it should be included as part of UE capability. [ ] brackets should be removed.
· For 15-11, at least one of 15-1/2/3 should be prerequisite, otherwise UE cannot transmit/receive PSFCH.
· For 15-12, at least one of 15-1/2/3 should be prerequisite.
· For 15-13 on PT-RS, it is expected that if a UE supports NR sidelink operation in a FR2 band then it needs to support PT-RS transmission and reception. And normally it would be sufficient to make this FG to be mandatory in FR2. But since there is a need of FR1/FR2 differentiation, capability signaling for this FG seems to be still necessary. Due to this FG is not needed in FR1, it should be noted that UE’s capability signaling for this FG in FR1 can be ignored by the receiver (i.e. gNB and another UE).
· Some suggested editorial changes as shown in the table below.
	Features
	Index
	Feature group
	Components
	[bookmark: _Hlk30080261]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. 5G_V2X_NRSL



	15-1
	Receiving NR sidelink mode 1 and 2
	1) UE can receive PSCCH/PSSCH transmitted using NR sidelink mode 1 and 2.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot counting both PSCCH and PSSCH.
4) UE supports normal 64QAM MCS table and 256QAM MCS table [(The support of 256QAM reception is a separate indication)].
	
	Yes
	[No]
	\
	Per band
	[No]
	[Yes]
	N.A.
	[This is the basic FG for sidelink]
	Optional with capability signalingsignalling. 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 and configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu.
2) UE supports normal 64QAM MCS table and 256QAM MCS table (The support of 256QAM transmission is a separate indication).
	
	Yes
	[No]
	
	Per band
[Note: Random selection in the exceptional pool is supported.]
	[No]
	[Yes]
	N.A.
	
	Optional with capability signalling

	
	15-3
	Transmitting NR sidelink mode 2 configured by NR Uu
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu and pre-configuration.
2) UE supports normal 64QAM MCS table and 256QAM MCS table (The support of 256QAM transmission is a separate indication).
	15-1
	Yes
	[No]
	
	Per band
[Note: Random selection in the exceptional pool is supported.]
	[No]
	[Yes]
	N.A.
	
	Optional with capability signalling

	
	15-4
	S-SSB for NR sidelink mode 1 and 2
	1) UE can transmit and receive S-SSB in NR sidelink mode 1 and 2
	
	Yes
	[No]
	
	Per band
	[No]
	[Yes]
	N.A.
	
	Optional with capability signalling

	
	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB.
2) UE can adjust its radio parameters based on CBR measurement.
	
	Yes
	[No]
	
	Per band
	[No]
	[Yes]
	N.A.
	
	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
	Yes
	[No]
	
	Per band
	[No]
	[Yes]
	N.A.
	
	Optional with capability signalling

	
	15-7
	Transmitting LTE sidelink mode 3 scheduled by NR Uu 
	1) UE can transmit PSCCH/PSSCH using SPS in LTE sidelink mode 3 scheduled activated/released by NR Uu.
	
	Yes
	[No]
	
	Per band
	[No]
	[Yes]
	N.A.
	
	Optional with capability signalling

	
	15-8
	UE inter-RAT sidelink control processing capability
	1) UE reports a value ‘X’ for as the minimum value it supports for the additional timetiming offset indicated in the NR DCI scheduling LTE sidelink mode 3.
	15-7
	Yes
	[No]
	
	Per band
	[No]
	[Yes]
	N.A.
	
	Optional with capability signalling X in {value1, value2, …0.75 ms, 1 ms, [1.25 ms], [1.5 ms], 2 ms, 4 ms, 5 ms, 8 ms, 10 ms, 20 ms}

	
	15-9
	Transmitting LTE sidelink mode 4 configured by NR Uu
	1) UE can transmit PSCCH/PSSCH using LTE sidelink mode 4 configured by NR Uu and pre-configuration.
	
	Yes
	[No]
	
	Per band
	[No]
	[Yes]
	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.
	Per band
	[No]
	[Yes]
	N.A.
	Reception of 256QAM is FFS.
	Optional with capability signalling

	
	15-11
	[PSFCH] 
	[1) UE can transmit and receive PSFCH in NR sidelink mode 1 and 2.]
	At least one of 15-1, 15-2, 15-3
	Yes
	[Yes]
	
	Per band
	[No]
	[Yes]
	N.A.
	
	[Optional with capability signalling]

	
	15-12
	Low-spectral efficiency 64QAM MCS table
	1) UE additionally supports 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.
	Per band
	[No]
	[Yes]
	N.A.
	
	

	
	15-13
	[PT-RS]
	[1) UE supports NR sidelink transmission or reception using PT-RS.]
	At least one of 15-1, 15-2, 15-3
	
	[YesNo]
	
	Per band
	[No]
	[Yes]
	N.A.
	UE’s capability signalling for this feature group can be ignored in FR1.
	[Optional with capability signalling.
Mandatory in FR2]
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