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1. Introduction
In the documents [1] and [2], the RF requirements for NR V2X in FR1 are discussed. Some general Tx requirements for NR UE RF can be reused for NR V2X. These requirements should be captured in TR38.886.
The text proposals are attached in Section 3 in this document.
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[1]	R4-1908377, Discussion on NR V2X UE RF requirements, CATT
[2]	R4-1908396, Discussion on output RF spectrum emissions for NR V2X UE, CATT

3. [bookmark: _Toc4502522][bookmark: _Toc4504776]Annex: TP for TR38.886 for Tx requirements for NR V2X
[bookmark: _Toc9860777][bookmark: _Toc9860770]8.1	NR V2X UE Tx requirements in FR1
8.1.1	UE maximum output power for NR V2X Communication
8.1.1.1	UE maximum output power
The following UE Power Classes define the maximum output power for NR V2X sidelink transmission within the channel bandwidth of NR V2X carrier. The period of measurement shall be at least one sub frame (1ms) excluding the AGC and GP symbol.
Table 8.1.1.1-1: UE Power Class for NR V2X
	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n47
	
	
	
	
	23
	±2

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated



8.1.1.2	UE maximum output power reduction
This subclause specifies the allowed Maximum Power Reduction (MPR) power for V2X physical channels and signals due to PSCCH and PSSCH simultaneous transmission.

[bookmark: OLE_LINK63][bookmark: OLE_LINK62]8.1.1.2.1	MPR for Power class 3 NR V2X UE


8.1.1.3	Configured transmitted power
When UE is configured for NR V2X sidelink transmissions, the V2X UE is allowed to set its configured maximum output power PCMAX,c for carrier c. The configured maximum output power PCMAX,c is set within the following bounds:
PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with
PCMAX_L,c = MIN{PEMAX,c – TC,c, PPowerClass – MAX(MPRc + A-MPRc + TC,c + TProSe, P-MPRc), PRegulatory,c }
PCMAX_H,c = MIN{PEMAX,c,  PPowerClass,  PRegulatory,c }
where
-	For the total transmitted power PCMAX,c of PSSCH and PSCCH, PEMAX,c is the value given by IE [maxTxPower], when the UE is not associated with a serving cell on the V2X carrier.
-	For PCMAX, PSBCH, PEMAX,c is the value given by the IE [maxTxPower] when the UE is not associated with a serving cell on the V2X carrier.
-	For PCMAX, SSSS, the value is as calculated for PCMAX, PSBCH and applying the MPR for SSSS as specified in Section [XXX].
-	PPowerClass is the maximum UE power without taking into account the tolerance.
-	MPRc and A-MPRc for carrier c are specified in subclause [x] and subclause [x], respectively;
-	TC,c, TProSe and P-MPRc are specified in subclause [x].
-	PRegulatory,c= 10 - Gpost connector dBm when the V2X UE is within the protected zone [13] of CEN DSRC tolling system and operating in Band 47; PRegulatory,c= 33 - Gpost connector dBm otherwise.
The maximum output power PCMAX,PSSCH and PCMAX,PSCCH are derived from PCMAX,c based on the PSD offset following subclause [x]. For all cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD offset value.
For the measured configured maximum output power PUMAX,c for NR V2X sidelink transmissions, the same requirement as in subclause [note: subclause for general requirement] shall be applied.
NOTE:	The supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex [I].
If the UE transmits on two antenna connectors at the same time, the tolerance is specified in Table 8.1.1.3-1 for PC3 V2X UE. 
Table 8.1.1.3-1: PCMAX,c tolerance in Transmit Diversity scheme for PC3 V2X UE
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	PCMAX,c =23
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	6.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-40 ≤ PCMAX,c < 11
	7.0



If the UE transmits on one antenna connector at a time, the requirements in Table [note: general requirement] apply to the active antenna connector.

8.1.2	Output power dynamics for NR V2X Communication
8.1.2.1	UE Minimum output power
When UE is configured for NR V2X sidelink transmissions, the minimum output power shall not exceed the values specified in Table 8.1.2.1-1. The period of measurement shall be at least one sub frame (1ms) excluding the AGC and GP symbol.
Table 8.1.2.1-1: Minimum output power
	
	Channel bandwidth / Minimum output power / Measurement bandwidth

	
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	Minimum output power
	-30 dBm

	Measurement bandwidth
	[9.375] MHz
	[19.095]
MHz
	
	[38.895]
MHz
	
	
	
	
	



8.1.2.2	Transmit OFF power
The NR V2X UE shall meet the general requirement of Transmit OFF power for NR Uu UE.

	
	Channel bandwidth / Minimum output power / Measurement bandwidth

	
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	Transmit OFF power
	--50 dBm

	Measurement bandwidth
	[9.375] MHz
	[19.095] MHz
	
	[38.895] MHz
	
	
	
	
	



8.1.2.3	ON/OFF time mask
For NR standalone operation, the NR V2X UE shall meet the general requirement of transmit ON/OFF time mask for NR Uu UE.

8.1.2.4	Power control
The requirements of absolute power tolerance in subclause 8.1.2.4.1 apply for NR V2X sidelink transmission.
8.1.2.4.1	Absolute power tolerance
Absolute power tolerance is the ability of the UE to set its output power to a specific value for each slot.
For NR V2X sidelink communication transmissions in the operating bands specified in [x], the minimum requirement for absolute power tolerance is given in Table 8.1.2.4.1-1 over the power range bounded by the Maximum output power as defined in subclause [x] and the Minimum output power as defined in subclause [x].
Table 8.1.2.4.1-1: Absolute power tolerance
	Conditions
	Tolerance

	Normal
	± 9.0 dB

	Extreme
	± 12.0 dB



8.1.3	Transmit signal quality for NR V2X Communication
8.1.3.1	Frequency error
The UE modulated carrier frequency for NR V2X sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot compared to the absolute frequency in case of using GNSS synchronization source. The same requirements applied over a period of one time slot compared to the relative frequency in case of using the gNB or NR V2X UE sidelink synchronization signals.
8.1.3.2	Transmit modulation quality
The requirements in this clause apply to NR V2X sidelink transmissions.
8.1.3.2.1	Error Vector Magnitude
For NR V2X physical channels PSCCH, PSSCH and PSBCH, the Error Vector Magnitude requirements shall be as specified for PUSCH in subclause [x] (general requirement) for the corresponding modulation and transmission bandwidth.
For NR V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the Error Vector Magnitude requirements shall be as specified separately for PSSCH and PSCCH for the corresponding modulation and transmission bandwidth. The measurement period for EVM of PSSCH and PSCCH is [15] subframes. The measurement period for reference signal EVM is [30] subframes. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the slot, the EVM measurement interval is reduced by one symbol, accordingly.
For PSBCH the duration over which EVM is averaged shall be [24] subframes.
8.1.3.2.2	Carrier leakage
The general requirement of carrier leakage for NR Uu shall apply for NR V2X transmissions. 
8.1.3.2.3	In-band emissions
For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the In-band emissions requirements shall be as specified for PUSCH in subclause 6.4.2.3 in TS 38.101 for the corresponding modulation and transmission bandwidth. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the In-band emissions measurement interval is reduced by one symbol, accordingly.

8.1.3.2.4	EVM equalizer spectrum flatness
The requirements in subcaluse 6.4.2.4 (general requirement) in TS 38.101 shall apply for NR V2X sidelink transmissions.

[bookmark: _Toc368026297]8.1.4	Output RF spectrum emissions for NR V2X Communication
8.1.4.1	Occupied bandwidth
The requirements in subclause 6.5.1 (general requirement) in TS 38.101 shall apply for NR V2X sidelink transmissions.

8.1.4.2		Out of band emission
The requirements in subclause 6.5.2 (general requirement) in TS 38.101 apply except for the ACLR requirements for NR V2X UE. For the spectrum emission mask, the requirements in subclause 6.5.2.2 in TS 38.101 shall apply for NR V2X sidelink transmissions.
TBD: The ACLR requirement will be defined based on the results of NR V2X coexistence study by system simulations.

[bookmark: _Toc368026321]8.1.4.3	Spurious emissions
The requirements in subclause 6.5.3 (general requirement) in TS 38.101 shall apply for NR V2X sidelink transmissions.

8.1.4.4	Transmit intermodulation
The requirements in subclause 6.5.4 (general requirement) in TS 38.101 shall apply for NR V2X sidelink transmissions.


[bookmark: _Toc9860778]8.2	NR V2X UE Tx requirements in FR2
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