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1. Introduction
This contribution presents MPR simulation results for UE transmitter with 20MHz bandwidth with non-contiguous allocation of simultaneous PSFCH transmissions.

2. Discussion
The analysis is performed by using simulator model for V2X UE transmitter. Following simulation approach is used:
1.) Use 20MHz wide QPSK modulated 106RBs (full allocation) signal as reference waveform
2.) The operating point for the transmitter model selected in a way that +20dBm output power (Pmax-3dB) is achieved with CP-OFDM waveform and ACLR meets the NR PC3 requirement
3.) The MPR need for different non-contiguous PSFCH12 signals is defined by requiring that SEM is met with minimum of 3dB margin and ACLR is at same level or better than with reference waveform.

SEM and ACLR for the reference case is shown in Figure 1.
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[bookmark: _Ref32526144]Figure 1. SEM and ACLR of the reference waveform
The Figure 2 shows the simulated performance for following 20MHz / 15kHz SCS cases that are expected to be the worst scenarios in terms of transmitter emissions. When number of PSFCH is further increased the performance approaches the CP-ODFMA reference waveform.
1.) 2x PSFCH12, RBs 1 &106 are allocated, where 1 is the lowest and 106 the highest RB
2.) 3x PSFCH12, RBs 1 & 54 & 106
3.) 4x PSFCH12, RBs 1 & 26 & 81 & 106 
4.) 5x PSFCH12, RBs 1 & 26 & 54 & 81 & 106
5.) 4x PSFCH12, RBs 1 & 2 & 3 & 106
6.) 4x PSFCH12, RBs 1 & 11 & 21 & 31
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[bookmark: _Ref32585123]Figure 2. Simulation results for 20MHz / 15kHz SCS cases 1 to 6
[bookmark: _Ref32527183]The output power and MPR needed to meet the defined targets for ACLR and SEM for the cases 1 to 6 are shown in Table 1.  
Table 1. MPR need for 20MHz with 15kHz SCS simulation cases 1 to 6
	
	Pout (dBm)
	ACLR (dB)
	SEM margin (dB)
	MPR (dB)

	Reference
	+20
	-30
	8
	3

	Case #1
	+18
	-33
	3
	3+2= 5

	Case #2
	+18
	-31
	3
	3+2= 5

	Case #3
	+18
	-32
	7
	3+2= 5

	Case #4
	+18
	-32
	7
	3+2= 5

	Case #5
	+18
	-32
	3
	3+2= 5

	Case #6
	+18
	-32
	6
	3+2= 5



The simulations were repeated for 60kHz and 120kHz SCS with the left and rightmost RB allocated and the results are in line with the Case #1 (Figure 3). This is also the expected result as the bandwidth of the 1 RB (180, 360, 720kHz) is lower than the 1MHz measurement bandwidth for all SCS and full energy of the 1 RB falls inside the measurement bandwidth.
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[bookmark: _Ref32585185]Figure 3. Simulation results for 20MHz with 30kHz and 60kHz SCS

3. Conclusion
This contribution presents MPR simulation results for UE transmitter with non-contiguous allocation of simultaneous PSFCH transmissions. The MPR needed to meet the defined targets for ACLR and SEM for the cases 1 to 6 (20MHz and 15kHz SCS) are shown in Table 1.
Based on the simulations for 20MHz wide signal it seems that in minimum 5dB MPR is needed for PC3 UE with up to 5 PSFCH transmissions.
It’s worth noting that even if simulator model has been calibrated against real transmitter chain with PA operating at < 3.5GHz frequency range, the results are still based on the simulations that often lack some impairments and therefore additional design margin is needed in real implementation. In addition, the frequency range of the NR V2X is significantly higher than the used reference and this needs also to be taken into account when the requirements are discussed.
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