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1. Introduction
In RAN4-NR-AH#3 Nagoya, only one paper was submitted for mmW MPR agenda [1]. The paper had one proposal “The IBE requirement for mmW should be unambiguously defined for DFT-s-OFDM, especially at maximal allocation bandwidth (per given CBW and SCS), before MPR is specified. “  which was agreed. We have a proposal in different paper for IBE [2] and in this paper, we present results using the proposed IBE and other transmit signal quality requirements presented in [3,4]. These results highly depend on proper agreements on pi/2-BPSK requirements which were discussed but not agreed in AH#3 [5].   
2. Discussion

In [7] statement about the waveform for output power was agreed. “ Assumption is that output power is specified with the waveform and modulation with lowest MPR. Waveform and modulation is pending for MPR analysis. “ It is rather important to clarify and agree the lowest MPR waveform. We performed a simulation and measurement campaign with 8 PA mmW device intended to drive 4 antenna elements with two polarizations. The summary of results is shown in table 1 and 2. 
Table 1 DFT-S-OFDM MPR summary

	 
	DFT-s-OFDM

	Mod Order
	64QAM
	16QAM
	QPSK
	pi/2 BPSK
	sh pi/2 BPSK

	MPR, dB
	6
	4
	3.5
	3
	0.5

	Limitation
	EVM
	EVM
	IBE
	SEM
	SEM


Table 2 CP-OFDM MPR summary

	 
	CP-OFDM

	Mod Order
	64QAM
	16QAM
	QPSK

	MPR, dB
	8.5
	6
	4.5

	Limitation
	EVM
	EVM
	IBE


EVM assumptions in this analysis were according to agreed in WF from RAN4#84 [6] option 1 as in Table 3 and SEM according to [8] adapted for applicable bandwidths. IBE is according to [2].  
Table 3 EVM assumptions for MPR analysis

	Modulation
	EVM

	Pi/2 BPSK
	[35]%

	QPSK
	17.5%

	16QAM
	12.5%

	64QAM
	8%

	256QAM
	3.5%


More simulation results are in Appendix
The MPR is dependent on different criteria, as agreement in [1] implies, the requirements should be clarified overall for EVM, IBE, SEM, ACLR, Spectral utilization and maximum output power until comprehensive MPR campaigns will be run.  

3. Conclusion
We discussed MPR for mmW and presented summary of results. As a conclusion, with shaped pi/2 BPSK output power is 2.5 dB more than any other waveform and 4 dB more than CP-OFDM with QPSK modulation.   
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4. Appendix: Results
Note: EUTRA in legend here means mmW ACLR
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