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1 Introduction
In last RAN4 meeting, a TP [1] on revised MPR simulation assumptions and some initial results was approved for PC3 PSSCH\PSCCH MPR requirements based on the simulation results. The A-MPR simulation assumptions and initial results for NR V2X at n47 [2] was provided. In this paper, we’d like to update our MPR results and further discuss the MPR\AMPR requirements for PC3 PSSCH\PSCCH.

2 Discussion for MPR
2.1 Simulation assumption

The main MPR simulation parameters are listed below in this paper.

· Center frequency: 5.9GHz

· Bandwidth: 10/20/30/40MHz

· Maximum output power: 23dBm

· Numerology:
15 kHz

· Modulation: QPSK/16QAM/64QAM/256QAM
· Waveform: CP-OFDM

· Carrier leakage: 25dBc

· IQ image:
25dBc

· CIM3:
45dBc
· PA calibration:
PA calibrated to deliver -30dBc ACLR for a fully RB allocated 20MHz QPSK DFT-s-OFDM waveform at 1 dB MPR
2.2 Analysis and proposal
Referring to the contribution [3], MPR simulation results are further updated in the Appendix including QPSK/16QAM/64QAM/256QAM. 
Referring to Table 1, the worst cases of MPR value are shown for different BW and Modulation below.

Table 1 The MPR values for specific BW and Modulation
	BW(MHz)
	Modulation
	Inner
	Outer

	10
	QPSK
	0.1046
	2.9477

	20
	QPSK
	0.1690
	2.9386

	30
	QPSK
	0.1631
	2.9404

	40
	QPSK
	0.4048
	3.1007

	10
	16QAM
	0.0557
	2.9380

	20
	16QAM
	0.2946
	3.1018

	30
	16QAM
	0.0878
	2.9436

	40
	16QAM
	0.3968
	3.1008

	10
	64QAM
	3.4561
	3.4574

	20
	64QAM
	3.4529
	3.4648

	10
	256QAM
	5.9535
	6.1331

	20
	256QAM
	5.9555
	6.3245

	30
	256QAM
	6.0416
	6.0648

	40
	256QAM
	6.1331
	6.0921


It can be found that the MPR for QPSK/16QAM is limited by SEM and ACLR and the MPR for 64QAM/256QAM is limited by EVM. Thus, it’s proposed to reuse inner\outer method for QPSK/16QAM to specify NR V2X MPR requirements.
Proposal 1: to reuse inner\outer method for QPSK/16QAM to specify NR V2X MPR requirements.
According to the analysis, we’d like to specify the MPR requirements for PC3 NR V2X as below, assuming 0.5 dB margin. For inner RB allocations, we can follow the specification in 38.101-1. For outer allocations, a small modification is made.

Proposal 2: MPR requirements for power class 3 NR V2X UE can be derived from table 2.
Table 2 Maximum power reduction (MPR) for power class 3 NR V2X UE

	Modulation
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 

	QPSK
	≤ 3.5
	≤ 1.5

	
	16 QAM
	≤ 3.5
	≤ 2

	
	64 QAM
	≤ 4

	
	256 QAM
	≤ 7

	 


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.

2.3 Comparing with tentative values

Table 8.1.2.1-1: Maximum Power Reduction (MPR) for power class 3 NR V2X (Contiguous PSCCH and PSSCH transmission)
	Modulation
	Channel bandwidth/MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 
	QPSK/
16QAM
	≤ [4.0]
	≤ [2.0]

	
	64 QAM
	≤ [4.5]
	≤ [3.5]

	
	256 QAM
	≤ [6.0]


I just copy the tentative values as above. We found some misalignment between our proposal and the tentative values. The issues are listed below.
· Issue 1: whether to differentiate Outer RB and Inner RB for 64QAM.
The EVM requirements for 64QAM is 8% which is tighter than 16QAM and QPSK. Based on our simulation results, the MPR requirements for 64QAM is limited by EVM, no matter what the RB allocation is. Thus, there is no technical reason to differentiate Outer RB and Inner RB for 64QAM. Referring to table 6.2.2-1 from 38.101-1, MPR requirements for 64QAM don’t need to differentiate Outer RB and Inner RB.
· Issue 2: The MPR value for 256QAM need to be further discussed.
Uu MPR requirements for 256QAM is 6.5dB referring to table 6.2.2-1 from 38.101-1. However, the tentative value for NR V2X is 6dB for 256QAM. Considering that the 5.9GHz is used for NR SL, the higher frequency need more efforts to meet the EVM requirements for 256QAM. Thus, we can’t use 6 dB as SL MPR requirements for 256QAM. Based on our results, 7 dB is needed at least.
· Issue 3: Whether to define the edge RB allocations

For NR V2X, the least allowed LCRB allocation is 10 for PSSCH\PSCCH. Thus, edge RB allocation will not be configured for NR V2X PSSCH\PSCCH based on edge RB’s definition. We can add a sentence to define the outer RB allocation such as “The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation”.
Proposal 3: To define the outer RB allocation for NR V2X PSSCH\PSCCH, such as “For NR V2X PSSCH\PSCCH, the RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation”.
3 Summary

Based on NR V2X MPR simulation results and analysis, all the proposals are listed below:
Proposal 1: to reuse inner\outer method for QPSK/16QAM to specify NR V2X MPR requirements.
Proposal 2: MPR requirements for power class 3 NR V2X UE can be derived from table 2.

Table 2 Maximum power reduction (MPR) for power class 3 NR V2X UE

	Modulation
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 

	QPSK
	≤ 3.5
	≤ 1.5

	
	16 QAM
	≤ 3.5
	≤ 2

	
	64 QAM
	≤ 4

	
	256 QAM
	≤ 7

	 


Proposal 3: To define the outer RB allocation for NR V2X PSSCH\PSCCH, such as “For NR V2X PSSCH\PSCCH, the RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation”.
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