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1. Introduction

In the last RAN4 #80BIS meetings, the required MPR simulation results were shared and RAN4 decide to merge MPR simulation to define MPR requirements for LTE-based V2V UE.
In this contribution, we provide MPR simulation results to keep the reasonable PAPR and cubic metric levels for FDM transmission with 3dB boosting between PSCCH and PSSCH.
2. MPR simulation assumption
For LTE system, RAN4 used the cubic metric (CM) for SC-FDMA signal as a metric to decide on the amount of power back-off for uplink transmission schemes. And RAN1 agreed simultaneous PSCCH and PSSCH transmission with adjacent or non-adjacent RB allocation by multiple DFT pre-coders. And also RAN1 agreed to 3dB power boosting for PSCCH, therefore RAN4 need MPR/A-MPR re-simulation based on the RAN1 agreement and general RAN4 RF requirements as below.
· Test metrics: Cubic metrics ( < 2.2dB) and PAPR ( < 6.5dB)
· General parameters
· Carrier frequency: 5.9GHz
· Modulation schemes : QPSK, 16QAM 

· Only QPSK for PSCCH 

· Channel BWs: 10MHz, 20MHz
· Adjacent/Non-Adjacent RB allocation between PSCCH and PSSCH
· Consider 3dB power boosting for PSCCH

· PA operating point: E-UTRAACLR = 30 dBc @ Pout = 22 dBm for 100RB QPSK signal
· Modulator IQ imbalance = 25 dBc
· Modulator carrier leakage = 25 dBc
· Modulator C_IM3 = 60 dBc
3. MPR simulation results
In last RAN4 meeting, RAN4 discussed the detail simulation parameters and agreed to decide MPR level based on the MPR simulation results from interested companies.
3.1 Adjacent RB allocation with 3dB boosting
Based on the general simulation parameters, we derived MPR to meet the test metric. Figure 1 and Figure 2 show the MPR simulation results according to the channel bandwidths and modulation schemes for adjacent RB allocation with 3dB power boosting..
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1-(a) QPSK modulation                            1-(b) 16-QAM modulation
Figure 1. MPR simulation results for 10MHz CH_BW and QPSK/16QAM modulation
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2-(a) QPSK modulation                            2-(b) 16-QAM modulation
Figure 2. MPR simulation results for 20MHz CH_BW and QPSK/16QAM modulation

From the simulation results, we proposed as below Table 1 to determine the MPR requirements for adjacent FDM transmissions with 3dB power boosting.
Table 1: MPR for simultaneous PSCCH and PSSCH transmission with adjacent RB allocation
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	
	
	
	-
	
	-
	≤ 1.5

	16 QAM
	
	
	
	-
	
	-
	≤ 2


3.2 Non-Adjacent RB allocation with 3dB boosting

Figure 3 and Figure 4 show the MPR simulation results according to the channel bandwidths and modulation schemes for non-adjacent RB allocation with 3dB power boosting.
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3-(a) QPSK modulation                            3-(b) 16-QAM modulation
Figure 3. MPR simulation results for 10MHz CH_BW and QPSK/16QAM modulation
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4-(a) QPSK modulation                            4-(b) 16-QAM modulation
Figure 4. MPR simulation results for 20MHz CH_BW and QPSK/16QAM modulation

From the simulation results, we proposed as below to determine the MPR requirements for non-adjacent FDM transmissions with 3dB power boosting.
Table 2: MPR for simultaneous PSCCH and PSSCH transmission with non-adjacent RB allocation
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	
	
	
	
	
	
	≤ 2

	16 QAM
	
	
	
	
	
	
	≤ 4


4. Conclusions


In this contribution, we propose the MPR requirements according to the adjacent/non-adjacent RB allocation method, modulation schemes and channel bandwidths for power class 3 V2V UE. Based on these MPR simulation results from interested companies, RAN4 should decide the required MPR levels for V2V UE with power class 3.
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