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<Start of Change>
[bookmark: _Toc45888148][bookmark: _Toc45888747][bookmark: _Toc61367392][bookmark: _Toc61372775][bookmark: _Toc68230716][bookmark: _Toc69084129][bookmark: _Toc75467139][bookmark: _Toc76509161][bookmark: _Toc76718151][bookmark: _Toc83580461][bookmark: _Toc84404970][bookmark: _Toc84413579][bookmark: _Toc45888146][bookmark: _Toc45888745][bookmark: _Toc61367390][bookmark: _Toc61372773][bookmark: _Toc68230714][bookmark: _Toc69084127][bookmark: _Toc75467137][bookmark: _Toc76509159][bookmark: _Toc76718149][bookmark: _Toc83580459][bookmark: _Toc84404968][bookmark: _Toc84413577][bookmark: OLE_LINK63][bookmark: OLE_LINK62][bookmark: _Toc45888150][bookmark: _Toc45888749][bookmark: _Toc61367394][bookmark: _Toc61372777][bookmark: _Toc68230718][bookmark: _Toc69084131][bookmark: _Toc75467141][bookmark: _Toc76509163][bookmark: _Toc76718153][bookmark: _Toc83580463][bookmark: _Toc84404972][bookmark: _Toc84413581]6.2E.2	UE maximum output power reduction for V2X
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 is specified in Table 6.2.1-1 in clause 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 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 NR V2X UE supporting SL MIMO or Tx diversity, the maximum output power requirements in Table 6.2E.1.1-1  shall be met with the SL MIMO configurations specified in Table 6.2D.1-2. The maximum output power is defined as the sum of the maximum output power from each UE antenna connector. The period of measurement shall be at least one sub frame (1 ms). For UE supporting SL MIMO, the requirements shall be met with the SL MIMO configurations specified in Table 6.2D.1-2
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.
<Next Change>
6.2E.2.2	MPR for Power class 3 V2X UE
For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for NR V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2E.2.2-1 for Power class 3 NR V2X UE.
Table 6.2E.2.2-1: Maximum Power Reduction (MPR) for power class 3 NR V2X
	Modulation
	Channel bandwidth/MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM
	QPSK
	≤ 4.5
	≤ 2.5

	
	16QAM
	≤ 4.5
	≤ 2.5

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 7.0



Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1. 
RBStart,Low = max(1, floor(LCRB/2))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(NRB/2)
where ceil(x) is the smallest integer greater than or equal to x.
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation.

For PSFCH with single RB transmission for PC3 NR V2X UE, the required MPR is defined as follow
MPR_PSFCH =  3.5 dB
For contiguous and non-contiguous allocation for simultaneous PSFCH transmission for PC3 NR V2X UE, the required MPR are specified as follow
MPR_PSFCH = CEIL {MA_PSFCH, 0.5}
Where MA_PSFCH is defined as follows
MA_PSFCH =	7.5		; 0.00< NGap/NRB ≤ 0.55
=    12.0	; 0.55< NGap/NRB ≤1.0
Where, 
NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
The allowed MPR for the maximum output power for NR V2X physical channels on S-SSB transmission shall be specified in Table 6.2E.2.2-2.
Table 6.2E.2.2-2: Maximum Power Reduction (MPR) for S-SSB transmission for power class 3 NR V2X
	Channel
	MPRS-SSB (dB)

	
	Outer RB allocations
	Inner RB allocations

	S-SSB
	≤ 6.0
	≤ 2.5



[bookmark: OLE_LINK2]For NR V2X UE with two transmit antenna connectors, the allowed Maximum Power Reduction (MPR) values specified in clause 6.2E.2 shall apply to the maximum output power specified in Table 6.2E.1.1-1. For UE supporting SL MIMO, Thethe requirements shall be met with SL MIMO configurations defined in Table 6.2D.1-2. For UE supporting SL MIMO or Tx diversity, the maximum output power is defined as the sum of the maximum output power from each UE antenna connector.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2E.4 apply.
<Next Change>
[bookmark: _Toc45888157][bookmark: _Toc45888756][bookmark: _Toc61367401][bookmark: _Toc61372784][bookmark: _Toc68230725][bookmark: _Toc69084138][bookmark: _Toc75467148][bookmark: _Toc76509170][bookmark: _Toc76718160][bookmark: _Toc83580470][bookmark: _Toc84404979][bookmark: _Toc84413588][bookmark: _Toc45888158][bookmark: _Toc45888757][bookmark: _Toc61367402][bookmark: _Toc61372785][bookmark: _Toc68230726][bookmark: _Toc69084139][bookmark: _Toc75467149][bookmark: _Toc76509171][bookmark: _Toc76718161][bookmark: _Toc83580471][bookmark: _Toc84404980][bookmark: _Toc84413589]6.2E.4	Configured transmitted power for V2X
6.2E.4.1	General
The NR V2X UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f, c = MIN {PEMAX,c – TC,c,  PPowerClass –– MAX(MAX(MPRc , A-MPRc)+ ΔTIB,c + TC,c , P-MPRc), PRegulatory,c }
PCMAX_H,f, c = MIN {PEMAX,c, PPowerClass,  PRegulatory }
where
-	PCMAX,f,c is configured for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
-	For the total transmitted power PCMAX,PSSCH/PSCCH , PEMAX,c is the value given by IEsl-maxTxPower, defined by TS 38.331, when the UE is not associated with a serving cell on the NR V2X carrier .
-	PPowerClass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance specified in the Table 6.2.1-1;
-	MPRc and A-MPRc for serving cell c are specified in clause 6.2E.2 and clause 6.2E.3 for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
-	TIB,c, TC,c,  and P-MPRc are specified in clause 6.2.4 
-	PRegulatory,c= 10 - Gpost connector dBm the V2X UE is within the protected zone [12] of CEN DSRC tolling system and operating in Band n47; PRegulatory,c= 33 - Gpost connector dBm otherwise.
The maximum output power PCMAX,PSSCH and PCMAX,PSCCH are derived from PCMAX,c based on 0dB PSD offset between PSSCH and PSCCH.
For the measured configured maximum output power PUMAX,c for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions, the same requirement as in clause 6.2.4 shall be applied.
For NR V2X UE supporting SL MIMO or Tx diversity, the transmitted power is configured per each UE.
For NR V2X UE with two transmit antenna connectors, the tolerance is specified in Table 6.2E.4.1-1. For UE supporting SL MIMO, Thethe requirements shall be met with SL MIMO configurations specified in Table 6.2D.1-2.
If the UE transmits on two antenna connectors at the same time, the tolerance is specified in Table 6.2E.4.1-1.
Table 6.2E.4.1-1: PCMAX,c tolerance schemes for MIMO/TxD
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	PCMAX,c = 26
	3.0
	2.0

	23 ≤ PCMAX,c < 26
	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



<Next Change>
[bookmark: _Toc45888221][bookmark: _Toc45888820][bookmark: _Toc61367485][bookmark: _Toc61372868][bookmark: _Toc68230815][bookmark: _Toc69084228][bookmark: _Toc75467238][bookmark: _Toc76509260][bookmark: _Toc76718250][bookmark: _Toc83580571][bookmark: _Toc84405080][bookmark: _Toc84413689][bookmark: _Toc45888222][bookmark: _Toc45888821][bookmark: _Toc61367486][bookmark: _Toc61372869][bookmark: _Toc68230816][bookmark: _Toc69084229][bookmark: _Toc75467239][bookmark: _Toc76509261][bookmark: _Toc76718251][bookmark: _Toc83580572][bookmark: _Toc84405081][bookmark: _Toc84413690]6.3E.2	Transmit OFF power for V2X
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 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 or Tx diversity, 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.

<Next Change>
[bookmark: _Toc45888224][bookmark: _Toc45888823][bookmark: _Toc61367488][bookmark: _Toc61372871][bookmark: _Toc68230818][bookmark: _Toc69084231][bookmark: _Toc75467241][bookmark: _Toc76509263][bookmark: _Toc76718253][bookmark: _Toc83580574][bookmark: _Toc84405083][bookmark: _Toc84413692][bookmark: _Toc45888225][bookmark: _Toc45888824][bookmark: _Toc61367489][bookmark: _Toc61372872][bookmark: _Toc68230819][bookmark: _Toc69084232][bookmark: _Toc75467242][bookmark: _Toc76509264][bookmark: _Toc76718254][bookmark: _Toc83580575][bookmark: _Toc84405084][bookmark: _Toc84413693]6.3E.3	Transmit ON/OFF time mask for V2X
6.3E.3.1	General
For NR V2X UE, additional requirements on ON/OFF time masks for V2X physical channels and signals are specified in this clause.
For UE supporting SL MIMO or Tx diversity, the ON/OFF time mask requirements apply at each transmit antenna connector.
<Next Change>
[bookmark: _Toc45888229][bookmark: _Toc45888828][bookmark: _Toc61367493][bookmark: _Toc61372876][bookmark: _Toc68230823][bookmark: _Toc69084236][bookmark: _Toc75467246][bookmark: _Toc76509268][bookmark: _Toc76718258][bookmark: _Toc83580579][bookmark: _Toc84405088][bookmark: _Toc84413697][bookmark: _Toc45888230][bookmark: _Toc45888829][bookmark: _Toc61367494][bookmark: _Toc61372877][bookmark: _Toc68230824][bookmark: _Toc69084237][bookmark: _Toc75467247][bookmark: _Toc76509269][bookmark: _Toc76718259][bookmark: _Toc83580580][bookmark: _Toc84405089][bookmark: _Toc84413698]6.3E.4	Power control for V2X
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 or Tx diversity, 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.
<Next Change>
[bookmark: _Toc45888261][bookmark: _Toc45888860][bookmark: _Toc61367545][bookmark: _Toc61372928][bookmark: _Toc68230876][bookmark: _Toc69084289][bookmark: _Toc75467299][bookmark: _Toc76509321][bookmark: _Toc76718311][bookmark: _Toc83580642][bookmark: _Toc84405151][bookmark: _Toc84413760]6.4E.1	Frequency error for V2X
[bookmark: _Toc45888262][bookmark: _Toc45888861][bookmark: _Toc61367546][bookmark: _Toc61372929][bookmark: _Toc68230877][bookmark: _Toc69084290][bookmark: _Toc75467300][bookmark: _Toc76509322][bookmark: _Toc76718312][bookmark: _Toc83580643][bookmark: _Toc84405152][bookmark: _Toc84413761]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 or Tx diversity, 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 apply over a period of 0.5 ms compared to the relative frequency in case of using the NR gNode B or V2X synchronization reference 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.

<Next Change>
[bookmark: _Toc45888264][bookmark: _Toc45888863][bookmark: _Toc61367548][bookmark: _Toc61372931][bookmark: _Toc68230879][bookmark: _Toc69084292][bookmark: _Toc75467302][bookmark: _Toc76509324][bookmark: _Toc76718314][bookmark: _Toc83580645][bookmark: _Toc84405154][bookmark: _Toc84413763]6.4E.2	Transmit modulation quality for V2X
[bookmark: _Toc45888265][bookmark: _Toc45888864][bookmark: _Toc61367549][bookmark: _Toc61372932][bookmark: _Toc68230880][bookmark: _Toc69084293][bookmark: _Toc75467303][bookmark: _Toc76509325][bookmark: _Toc76718315][bookmark: _Toc83580646][bookmark: _Toc84405155][bookmark: _Toc84413764]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 or Tx diversity, the transmit modulation quality requirements for single carrier shall apply to each transmit antenna connector.
[bookmark: _Toc45888266][bookmark: _Toc45888865][bookmark: _Toc61367550][bookmark: _Toc61372933]If V2X UE transmits on one antenna connector at a time, the requirements specified for single carrier apply to the active antenna connector.
[bookmark: _Toc68230881][bookmark: _Toc69084294][bookmark: _Toc75467304][bookmark: _Toc76509326][bookmark: _Toc76718316][bookmark: _Toc83580647][bookmark: _Toc84405156][bookmark: _Toc84413765]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 one symbol at the end of the slot, the EVM measurement interval is reduced by one symbol, accordingly.
For UE supporting Tx diversity, the Error Vector Magnitude requirements specified in Table 6.4.2.1-1 which is defined in clause 6.4.2.1 apply at each transmit antenna connector. The total EVM requirement is derived based on the measurement at each antenna connector according to Annex F.8.
<Next Change>
[bookmark: _Toc68230884][bookmark: _Toc69084297][bookmark: _Toc75467307][bookmark: _Toc76509329][bookmark: _Toc76718319][bookmark: _Toc83580650][bookmark: _Toc84405159][bookmark: _Toc84413768]6.4E.2.5	EVM equalizer spectrum flatness for V2X
For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the EVM equalizer spectrum flatness requirements shall be as specified for PUSCH in clause 6.4.2.4 for the corresponding modulation and transmission bandwidth.
For UE supporting Tx diversity, the EVM Equalizer Spectrum Flatness requirements specified in clause 6.4G.2.4 apply.
<Next Change>
[bookmark: _Toc45888357][bookmark: _Toc45888956][bookmark: _Toc61367654][bookmark: _Toc61373037][bookmark: _Toc68230986][bookmark: _Toc69084399][bookmark: _Toc75467409][bookmark: _Toc76509431][bookmark: _Toc76718421][bookmark: _Toc83580759][bookmark: _Toc84405268][bookmark: _Toc84413877]6.5E.1	Occupied bandwidth for V2X
[bookmark: _Toc45888358][bookmark: _Toc45888957][bookmark: _Toc61367655][bookmark: _Toc61373038][bookmark: _Toc68230987][bookmark: _Toc69084400][bookmark: _Toc75467410][bookmark: _Toc76509432][bookmark: _Toc76718422][bookmark: _Toc83580760][bookmark: _Toc84405269][bookmark: _Toc84413878]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 clause 6.5.1 shall apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements for occupied bandwidth apply to the transmitted spectrum as measured as the sum of the power from all UE transmit antenna connectors. The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel at each transmit antenna connector.the occupied bandwidth at each transmitter antenna shall be less than the channel bandwidth specified in Table 6.5.1-1. For UE supporting SL MIMO, Thethe 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.
<Next Change>
[bookmark: _Toc45888360][bookmark: _Toc45888959][bookmark: _Toc61367657][bookmark: _Toc61373040][bookmark: _Toc68230989][bookmark: _Toc69084402][bookmark: _Toc75467412][bookmark: _Toc76509434][bookmark: _Toc76718424][bookmark: _Toc83580762][bookmark: _Toc84405271][bookmark: _Toc84413880]6.5E.2	Out of band emission for V2X
[bookmark: _Toc45888361][bookmark: _Toc45888960][bookmark: _Toc61367658][bookmark: _Toc61373041][bookmark: _Toc68230990][bookmark: _Toc69084403][bookmark: _Toc75467413][bookmark: _Toc76509435][bookmark: _Toc76718425][bookmark: _Toc83580763][bookmark: _Toc84405272][bookmark: _Toc84413881]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 clause 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 for Out of band emissions resulting from the modulation process and non-linearity in the transmitters apply to the sum of the emissions from all UE transmit antenna connectors. For UE supporting SL MIMO, Thethe requirements shall be met with SL MIMO configurations described in clause 6.2D.1.
If UE indicates IE txDiversity-r16, Adjacent Channel Leakage power Ratio (ACLR) is defined as the ratio of sum of the filtered mean power at each antenna connector centred on the assigned channel frequency to sum of the filtered mean power at each antenna connector centred on an adjacent channel frequency.
<Next Change>
[bookmark: _Toc45888371][bookmark: _Toc45888970][bookmark: _Toc61367668][bookmark: _Toc61373051][bookmark: _Toc68231000][bookmark: _Toc69084413][bookmark: _Toc75467423][bookmark: _Toc76509445][bookmark: _Toc76718435][bookmark: _Toc83580773][bookmark: _Toc84405282][bookmark: _Toc84413891]6.5E.3	Spurious emissions for V2X
[bookmark: _Toc45888372][bookmark: _Toc45888971][bookmark: _Toc61367669][bookmark: _Toc61373052][bookmark: _Toc68231001][bookmark: _Toc69084414][bookmark: _Toc75467424][bookmark: _Toc76509446][bookmark: _Toc76718436][bookmark: _Toc83580774][bookmark: _Toc84405283][bookmark: _Toc84413892]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 clause 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 the sum of the emissions from all UE transmit antenna connectors. For UE supporting SL MIMO, Thethe requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
<Next Change>
[bookmark: _Toc45888379][bookmark: _Toc45888978][bookmark: _Toc61367676][bookmark: _Toc61373059][bookmark: _Toc68231008][bookmark: _Toc69084421][bookmark: _Toc75467431][bookmark: _Toc76509453][bookmark: _Toc76718443][bookmark: _Toc83580781][bookmark: _Toc84405290][bookmark: _Toc84413899]6.5E.4	Transmit intermodulation
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