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---Start of changes---
[bookmark: _Toc45888144][bookmark: _Toc45888743]6.2E	Transmitter power for V2X
[bookmark: _Toc45888145][bookmark: _Toc45888744]6.2E.1	UE maximum output power for V2X
[bookmark: _Toc45888146][bookmark: _Toc45888745]6.2E.1.1	General
When NR V2X UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the allowed NR V2X UE maximum output power for shall be applied in Table 6.2.1-1 in subclause 6.2.1.

When a UE is configured for NR V2X sidelink transmissions in NR Band n47, the V2X UE shall meet the following additional requirements for transmission within the frequency ranges 5855-5925 MHz:
-	The maximum mean power spectral density shall be restricted to 23 dBm/MHz EIRP when the network signaling value NS_33 or NS_34 is indicated.
where the network signaling values are specified in clause 6.2E.3.
NOTE:	The PSD limit in EIRP shall be converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].
For power class 2 NR V2X UE with two transmit antenna connectors, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2E.1.1-1. The requirements shall be met with the SL MIMO configurations specified in Table 6.2D.1-2. For NR V2X UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1 ms).

Table 6.2E.1.1-1: NR V2X UE Power Class for SL-MIMO
	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n38
	
	
	
	
	23
	+2/-3
	
	

	n47
	
	
	
	
	23
	+2/-3
	
	



If the UE transmits on one antenna connector at a time, the requirements in Table 6.2.1-1 shall apply to the active antenna connector.

<<Unchanged sections omitted>>
[bookmark: _Toc45888148][bookmark: _Toc45888747]6.2E.2	UE maximum output power reduction for V2X
[bookmark: _Toc45888149][bookmark: _Toc45888748]6.2E.2.1	General
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, this subclause specifies the allowed Maximum Power Reduction (MPR) power for V2X physical channels and signals due to PSCCH/PSCCH, PSFCH and S-SSB transmission.
<<Unchanged sections omitted>>
[bookmark: _Toc45888152][bookmark: _Toc45888751]6.2E.3	UE additional maximum output power reduction for V2X
[bookmark: _Toc45888153][bookmark: _Toc45888752]6.2E.3.1	General
For the applied maximum output power reduction is obtained by taking the maximum value of MPR requirements specified in subclause 6.2E.2 and A-MPR requirements specified in subclause 6.2E.3.
Additional emission requirements can be indicated by the network or pre-configured radio parameters. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field [additionalSpectrumEmission]. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR V2X frequency band number of the applicable operating band, the IE field [freqBandIndicatorNR] and an associated value of [additionalSpectrumEmission] in the relevant RRC information elements [7].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2E.2. Outer and inner allocation notation used in clause 6.2E.3 is defined in clause 6.2E.2. In absense of modulation and waveform types the A-MPR applies to all modulation and waveform types.

Table 6.2E.3.1-1: Additional Maximum Power Reduction (A-MPR) for PC3 NR V2X
	Network Signalling value
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2E.1-1
	10, 20, 30, 40
	Table 5.3.2-1
	N/A

	NS_33
	6.5E.2.2.1 (A-SEM)
6.5.3.2 (A-SE)
	n47
	10
	Clause 6.2E.3.2

	NS_52
	6.5E.2.2.2 (A-SEM)
	n47
	40
	Clause 6.2E.3.3



Table 6.2E.3.1-2: Mapping of network signaling label
	NR V2X operating bands
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n38
	NS_01
	
	
	
	
	
	
	

	n47
	NS_01
	NS_33
	NS_52
	
	
	
	
	

	[bookmark: OLE_LINK42]NOTE:	[additionalSpectrumEmission] corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [7].



For UE with two transmit antenna connectors, the A-MPR values specified in clause 6.2.3 shall apply to the maximum output power specified in Table 6.2E.1-1. The requirements shall be met with the SL MIMO configurations specified in Table 6.2D.1-2. For UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an A-MPR of 0 dB shall be used.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2E.4 apply.

<<Unchanged sections omitted>>
[bookmark: _Toc45888217][bookmark: _Toc45888816]6.3E	Output power dynamics for V2X
[bookmark: _Toc45888218][bookmark: _Toc45888817]6.3E.1	Minimum output power for V2X
[bookmark: _Toc45888219][bookmark: _Toc45888818]6.3E.1.1	General
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands in Table 5.2E.1-1, the minimum output power is specified in Table 6.3E.1.1-1. The minimum output power is defined as the mean power in at least one sub-frame 1 ms.
Table 6.3E.1.1-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	10
	-30
	9.375

	20
	-30
	19.095

	30
	-28.2
	28.815

	40
	-27
	38.895



For NR V2X UE with two transmit antenna connectors, the minimum output power is defined as the sum of the mean power at each transmit connector in one sub-frame (1 ms). The minimum output power shall not exceed the values specified for single carrier.
If the UE transmits on one antenna connector at a time, the requirements specified for single carrier shall apply to the active antenna connector.

<<Unchanged sections omitted>>
[bookmark: _Toc45888221][bookmark: _Toc45888820]6.3E.2	Transmit OFF power for V2X
[bookmark: _Toc45888222][bookmark: _Toc45888821]6.3E.2.1	General
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands in Table 5.2E.1-1, the requirements specified in clause Table 6.3.2 apply.
Table 6.3E.2.1-1: Transmit OFF power
	Channel bandwidth
(MHz)
	Transmit OFF power
(dBm)
	Measurement bandwidth
(MHz)

	10
	-50
	9.375

	20
	-50
	19.095

	30
	-50
	28.815

	40
	-50
	38.895



For NR V2X UE supporting SL MIMO, the transmit OFF power at each transmit antenna connector shall not exceed the values specified in Table 6.3E.2.1-1 for single carrier. Transmit off power is defined as the mean power in at least one sub-frame 1 ms.

<<Unchanged sections omitted>>
[bookmark: _Toc45888229][bookmark: _Toc45888828]6.3E.4	Power control for V2X
[bookmark: _Toc45888230][bookmark: _Toc45888829]6.3E.4.1 General
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands in Table 5.2E.1-1, the following requirements are applied for NR V2X sidelink transmission.
For NR V2X UE supporting SL MIMO, the power control tolerance for single carrier shall apply to the sum of output power at each transmit antenna connector.
If the UE transmits on one -antenna connector at a time, the requirements for single carrier shall apply to the active antenna connector.

<<Unchanged sections omitted>>
[bookmark: _Toc45888260][bookmark: _Toc45888859]6.4E	Transmit signal quality for V2X
[bookmark: _Toc45888261][bookmark: _Toc45888860]6.4E.1	Frequency error for V2X
[bookmark: _Toc45888262][bookmark: _Toc45888861]6.4E.1.1	General
The UE modulated carrier frequency for NR V2X sidelink transmissions in Table 5.2E.1-1, shall be accurate to within ±0.1 PPM observed over a period of 1 ms compared to the absolute frequency in case of using GNSS synchronization source. The same requirements applied over a period of 1 ms compared to the carrier frequency received from the gNB or V2X synchronization reference UE in case of using the gNB or V2X synchronization reference UE sidelink synchronization signals.
For NR V2X UE supporting SL MIMO, the UE modulated carrier frequency at each transmit antenna connector shall be accurate to within ±0.1 PPM observed over a period of 0.5 ms in case of using GNSS synchronization source. The same requirements applied over a period of 0.5 ms compared to the relative frequency in case of using the NR gNode B or V2X UE sidelink synchronization signals.
If the UE transmits on one antenna connector at a time, the requirements for single carrier shall apply to the active antenna connector.
[bookmark: _Toc45888263][bookmark: _Toc45888862]6.4E.1.2	Frequency error for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.4.1 shall apply for the uplink in licensed band and the requirements specified in subclause 6.4E.1 shall apply for the sidelink in Band n47.
[bookmark: _Toc45888264][bookmark: _Toc45888863]6.4E.2	Transmit modulation quality for V2X
[bookmark: _Toc45888265][bookmark: _Toc45888864]6.4E.2.1	General
The transmit modulation quality requirements in this clause apply to V2X sidelink transmissions.
For NR V2X UE supporting SL MIMO, the transmit modulation quality requirements for single carrier shall apply to  each transmit antenna connector.
If V2X UE transmits on one-antenna connector at a time, the requirements specified for single carrier apply to the active antenna connector.
[bookmark: _Toc45888266][bookmark: _Toc45888865]6.4E.2.2	Error Vector Magnitude for V2X
For V2X sidelink physical channels PSCCH and PSSCH, the Error Vector Magnitude requirements shall be as specified for PUSCH in Table 6.4.2.1-1 except pi/2-BPSK for NR V2X operating bands in Table 5.2E.1-1. When sidelink 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.
<<Unchanged sections omitted>>
[bookmark: _Toc45888356][bookmark: _Toc45888955]6.5E	Output RF spectrum emissions for V2X
[bookmark: _Toc45888357][bookmark: _Toc45888956]6.5E.1	Occupied bandwidth for V2X
[bookmark: _Toc45888358][bookmark: _Toc45888957]6.5E.1.1	General
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the requirements in subclause 6.5.1 shall apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the occupied bandwidth at each transmitter antenna shall be less than the channel bandwidth specified in Table 6.5.1-1. The requirements shall be met with SL MIMO configurations described in clause 6.2D.1.
If V2X UE transmits on one antenna connector at a time, the requirements specified for single carrier shall apply to the active antenna connector.
[bookmark: _Toc45888359][bookmark: _Toc45888958]6.5E.1.2	Occupied bandwidth for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 6.5.1 shall apply for the uplink in licensed band and the requirements specified in subclause 6.5E.1 shall apply for the sidelink in Band n47. 
[bookmark: _Toc45888360][bookmark: _Toc45888959]6.5E.2	Out of band emission for V2X
[bookmark: _Toc45888361][bookmark: _Toc45888960]6.5E.2.1	General
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the requirements in subclause 6.5E.2 apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with SL MIMO configurations described in clause 6.2D.1.
[bookmark: _Toc45888362][bookmark: _Toc45888961]6.5E.2.2	Spectrum emission mask
[bookmark: _Toc45888363][bookmark: _Toc45888962]6.2E.2.2.1	General
For NR V2X UE, the existing NR general spectrum emission mask in subclause 6.5.2.2 applied for all supporting NR V2X channel bandwidths. The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth. For frequencies greater than (ΔfOOB), the power of any UE emission shall not exceed the levels specified in Table 6.5.2.2-1 for the specified channel bandwidth for NR V2X operating bands in Table 5.2E.1-1.
[bookmark: _Toc45888364][bookmark: _Toc45888963]6.5E.2.2.2	Spectrum emission mask for V2X con-current operation
<<Unchanged sections omitted>>

[bookmark: _Toc45888368][bookmark: _Toc45888967]6.5E.2.4	Adjacent channel leakage ratio
[bookmark: _Toc45888369][bookmark: _Toc45888968]6.5E.2.4.1	General
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
For NR V2X UE, the existing ACLR requirement for NR uplink transmission in subclause 6.5.2.4 are applied for NR V2X UE for NR V2X operating bands in 5.2E.1-1.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with SL MIMO configurations described in clause 6.2D.1.
If V2X UE transmits on one antenna connector at a time, the requirements specified for single carrier shall apply to the active antenna connector.
[bookmark: _Toc45888370][bookmark: _Toc45888969]6.5E.2.4.2	ACLR for V2X con-current operation
For the inter-band con-current NR V2X operation, the ACLR requirement specified in subclause 6.5.2.4 shall apply for the uplink in licensed band and the ACLR requirement specified in subclause 6.5E.2.4 shall apply for the sidelink in Band n47. 
[bookmark: _Toc45888371][bookmark: _Toc45888970]6.5E.3	Spurious emissions for V2X
[bookmark: _Toc45888372][bookmark: _Toc45888971]6.5E.3.1	General spurious emissions
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the general spurious emission requirements in subclause 6.5.3.1 shall apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
[bookmark: _Toc45888373][bookmark: _Toc45888972]6.5E.3.2	Spurious emissions for UE co-existence
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the requirements in subclause 6.5.3.2 shall apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
[bookmark: _Toc45888374][bookmark: _Toc45888973]6.5E.3.3	Spurious emissions for UE co-existence for V2X con-current operation
<<Unchanged sections omitted>>
[bookmark: _Toc45888379][bookmark: _Toc45888978]6.5E.4	Transmit intermodulation
[bookmark: _Toc45888380][bookmark: _Toc45888979]6.5E.4.1	General
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table Table 5.2E.1-1, the requirements in subclause 6.5.4 apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
[bookmark: _Toc45888381][bookmark: _Toc45888980]6.5E.4.2	Transmit intermodulation for V2X con-current operation

<<Unchanged sections omitted>>
[bookmark: _Toc45888419][bookmark: _Toc45889018]7.3E.2	Minimum requirements
When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.3E.2-1.
Table 7.3E.2-1: Reference sensitivity of NR V2X Bands (PC5)
	
	
	Channel bandwidth / PREFSENS_V2X(dBm)

	NR V2X
Band
	SCS
kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex
Mode

	[bookmark: _Hlk37422054]n38
	15
	-96.5
	-93.2
	-91.4
	-90.1
	HD

	
	30
	-96.1
	-93.4
	-91.7
	-90.2
	HD

	
	60
	-96.9
	-93.1
	-91.9
	-90.4
	HD

	n47
	15
	-92.5
	-89.2
	-87.4
	-86.1
	HD

	
	30
	-92.1
	-89.4
	-87.7
	-86.2
	HD

	
	60
	-92.9
	-89.1
	-87.9
	-86.4
	HD

	NOTE 1:	Reference measurement channel is defined in A.8.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:	Void.



<<End of change>>

