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1 Introduction
In this paper, we’d like to propose the specific MPR requirements for PC2 NR V2X based on MPR simulation results.
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8.1.1
Maximum output power for NR V2X UE
The following V2X UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least one sub frame (1ms).

Table 8.1-1: V2X UE Power Class

	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
	
	

	n47
	
	
	26
	±2
	23
	±2
	
	

	NOTE 1:
NR Band n47 is used for NR V2X Service.

NOTE 2:
PPowerClass is the maximum UE power specified without taking into account the tolerance 
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8.1.2
UE maximum output power reduction
[Editor Note]: Maximum output power reduction requirements for NR V2X service will be updated after RAN1 decision for the detail physical channel design of each sidelink channel.
The following assumption can serve as a starting point for MPR simulation assumptions as shown in Table 8.1.2-1 and Table 8.1.2-2.

Table 8.1.2-1: MPR simulation assumption for NR V2X

	parameter
	Assumption

	center frequency
	2.7GHz/5.9GHz

	Bandwidth
	10/20/30/40MHz

	Maximum output power
	23dBm/26dBm

	numerology
	15 kHz/30kHz/[60kHz]

	Modulation
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	[45dBc]

	PA calibration
	PC3 PA calibrated to deliver -30dBc ACLR for a fully allocated 20MHz QPSK CP-OFDM waveform at [1] or [3] dB MPR
PC2 PA calibrated to deliver -31dBc ACLR for fully allocated 20MHz QPSK DFT-s-OFDM waveform at 1 dB MPR


For NR V2X, simultaneous transmission of PSCCH and PSSCH in the same subframe is supported. The following constraints in table 8.1.2-2 can be assumed based on current RAN1’s agreement.

Table 8.1.2-2: MPR simulation assumption based on RAN1’s agreement
	Items
	Assumption

	Allowed sub-channel sizes
	•
Support {10, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.

o
FFS other values (e.g., 4, 5, 6, etc.)

	Regarding PSCCH / PSSCH multiplexing
	At least option 3 is supported for CP-OFDM




	PSCCH size
	FFS

	PSD offset of X dB between PSCCH and PSSCH
	Option 1: 0dB

Option 2: 3dB

other options are not precluded
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8.1.2.4 MPR simulation results for PC2 NR V2X UE
Based on the MPR simulation assumption, the summary of MPR simulation results are listed below referring to contribution [y].

Table 8.1.2.4-1: MPR simulation results for PC2 NR V2X UE from Huawei

	BW(MHz)
	Modulation
	Inner
	Outer

	10
	QPSK
	0.3559
	2.9768

	20
	QPSK
	0.8013
	3.1523

	30
	QPSK
	0.7882
	3.1427

	40
	QPSK
	1.1605
	3.1485

	10
	16QAM
	0.3904
	2.9689

	20
	16QAM
	0.6605
	3.1408

	30
	16QAM
	0.6909
	3.1459

	40
	16QAM
	1.0736
	3.1473

	10
	64QAM
	3.3103
	3.3087

	20
	64QAM
	3.3284
	3.3245


8.1.2.5 MPR requirements for PC2 NR V2X UE
For 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 8.1.2.5-1 for power class 2.
Table 8.1.2.5-1 Maximum power reduction (MPR) for power class 2 NR V2X UE (PSCCH and PSSCH simultaneous transmission)
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 

	QPSK
	≤ 3.5
	≤ 1.5

	
	16 QAM
	≤ 3.5
	≤ 2

	
	64 QAM
	≤ 4

	
	256 QAM
	FFS

	 


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.

An Edge RB allocation is the one for which the RB(s) is (are) allocated at the lowermost or uppermost edge of the channel with LCRB ≤ 2 RBs.

The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation or Edge RB allocation.
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8.1.11
ACLR requirements for V2X UE
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.
Based on co-existence simulation results, 30dB ACLR for PC3 and 31 dB ACLR for PC2 can guarantee that V2X co-exists well with DSRC, i.e. the PRR degradation of V2X to DSRC is comparable with that of DSRC to DSRC. Hence the existing ACLR requirement for licensed bands can be reused for NR V2X for NR V2X operating bands in Table 8.1-1.
Table 8.1.11-1: ACLR for NR V2X
	
	Channel bandwidth /ACLR1 / Measurement bandwidth

	
	

	

	5

MHz
	10

MHz
	15

MHz
	20

MHz
	30
 MHz
	40
MHz

	ACLR for Power Class 3
	
	
	
	30 dB
	
	30 dB
	30 dB
	30 dB

	ACLR for Power Class 2
	
	
	
	31 dB
	
	31 dB
	31 dB
	31 dB

	NR V2X channel Measurement bandwidth
	
	
	
	9.375 MHz
	
	19.095 MHz
	28.815 MHz
	38.895 MHz

	Adjacent channel centre frequency offset [MHz]
	
	
	
	+10

/

-10
	
	+20

/

-20
	+30

/

-30
	+40

/

-40
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