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Introduction
In this contribution, we provide FR2 MPR values based on WF [1] approved in AH1801 meeting.  
Discussion
In San Diego meeting, the WF on mmW MPR [1] was approved and the following agreements were reached.· Goal is to provide a simple method to account for MPR for wider BW’s.
· A single MPR table is defined for all UEs whether they support the PA calibration gap or not; 
· NOTE: whether the PA calibration gap is introduced is addressed in a separate WF
· MPR 0dB waveform is 100MHz/60K QPSK DFT-S-OFDM 128RB0 to allow IBE measurement; 132RB is full allocation) [1] [5]
· Simulation Assumptions for EVM, SEM, ACLR are outlined in [6]
· For 50M/100M/200M assign a single MPR value relative to MPR 0 for each waveform and modulation.
· For 400M, add MPR offset based on practical implementation
· Companies are encouraged to measure the effect large BW on MPR
· MPR, Xn, [n=1..8] values are relative to MPR 0dB.
· Y dB, is the MPR delta due to excess BW.
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Based on above agreed MPR table format, we proposed our MPR evaluation results in the following sections. 
Simulation assumptions
Based on our mmWave PA model, the MPR evaluation was performed by using 8 PAs, 4 for each polarizations within an antenna array panel.
Our simulation assumptions are captured below, following the spec [2], otherwise specified:
· EVM requirement: table 6.4.2.1.1-1 [2].
	
Parameter
	Unit
	Average EVM Level (%)

	Pi/2 BPSK 
	%
	30

	Pi/2 BPSK with pulse shaping
	%
	30

	QPSK 
	%
	[17.5]

	16 QAM 
	%
	[12.5]

	64 QAM 
	%
	8



· IBE requirement: table 6.4.2.3.1-1 [2], except general term in IBE which followed IBE modifications agreed in AH1801 meeting.
[image: ]
· ACLR = 17dBc 
· The maximum transmission BW configuration NRB:  Table 5.3.2-1 in [2]
	SCS (kHz)
	50MHz
	100MHz
	200MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264



· ACLR measurement BW is centered at channel center and is determined by Channel BW – 2* the minimum guardband between 60KHz SCS and 120KHz SCS for that channel BW. The minimum guardband in KHz is from table 5.3.3-1 [2].
	SCS (kHz)
	50MHz
	100MHz
	200MHz
	400 MHz

	60
	1210
	2450
	4930
	N.A

	120
	1900
	2420
	4900
	9860



· SEM requirement:  table 6.5.2.1.1-1 in [2], where ΔfOOB is up to 200% channel BW away from +/- channel edge. 
	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	Measurement bandwidth

	 0-5
	-5 
	-5
	-5
	-5
	1 MHz 

	 5-10
	-13
	-5
	-5
	-5 
	1 MHz

	 10-20
	-13
	-13
	-5
	-5 
	1 MHz

	 20-40
	-13
	-13
	-13
	-5
	1 MHz

	 40-100
	-13
	-13
	-13
	-13
	1 MHz

	 100-200
	
	-13
	-13 
	-13 
	1 MHz

	 200-400
	
	
	-13 
	-13 
	1 MHz

	 400-800
	
	
	
	-13 
	1 MHz





Simulation results
The simulation results for BW = 50/100/200 MHz are attached in the Appendix. We further verified the simulation results by real PA measurements and provided necessary justifications since simulation platform could not capture all non-linearity in real product design. For 400MHz BW, our measurement showed that Y=1dB is required due to increased BW larger than 200MHz. Our proposed FR2 MPR values are listed in the following table.
Table 1. Proposed FR2 MPR values 
	WF type
	modulation
	MPR for BW = 50/100/200MHz
	BW = 400MHz with 
Y=1dB

	DFT-s-OFDM
	Pulse Shaped Pi/2 BPSK
	[TBD]
	[TBD]

	
	Pi/2 BPSK
	1.5
	2.5

	
	QPSK
	1.5
	2.5

	
	16QAM
	3.0
	4.0

	
	64QAM
	5.0
	6.0

	CP-OFDM
	QPSK
	3.5
	4.5

	
	16QAM
	5.0
	6.0

	
	64QAM
	7.0
	8.0



For pulse shaped Pi/2 BPSK, MPR values need further investigations since Zadoff Chu DMRS symbols limit the benefit of pulse shaped Pi/2 BPSK.
Conclusion
[bookmark: _GoBack] In this contribution, we propose FR2 MPR values in table 1.
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Appendix
Attached is the file containing MPR simulation results.
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mmWaveMPRDataFile.txt
% WF(waveform): 1->CP-OFDM, 2->DFT-S-OFDM
% Mod(modulation): 0-> Pulse Shaped Pi/2 BPSK, 1->Pi/2 BPSK, 2->QPSK, 4->16QAM, 6->64QAM, 8->256QAM 

%  BW     SCS    WF   Mod    MPR 
   50      60     1     2    1.5   
   50      60     1     4    3.5   
   50      60     1     6    6.5   
   50      60     2     0    ***   
   50      60     2     1    1.0   
   50      60     2     2    1.0   
   50      60     2     4    1.5   
   50      60     2     6    4.5   
   50     120     1     2    1.5   
   50     120     1     4    3.5   
   50     120     1     6    6.5   
   50     120     2     0    ***   
   50     120     2     1    1.0   
   50     120     2     2    1.0   
   50     120     2     4    1.5   
   50     120     2     6    4.5   
  100      60     1     2    1.5   
  100      60     1     4    3.5   
  100      60     1     6    6.5   
  100      60     2     0    ***   
  100      60     2     1    1.0   
  100      60     2     2    1.0   
  100      60     2     4    1.5   
  100      60     2     6    4.5   
  100     120     1     2    1.5   
  100     120     1     4    3.5   
  100     120     1     6    6.5   
  100     120     2     0    ***   
  100     120     2     1    1.0   
  100     120     2     2    1.0   
  100     120     2     4    1.5   
  100     120     2     6    4.5   
  200      60     1     2    1.5   
  200      60     1     4    3.5   
  200      60     1     6    6.5   
  200      60     2     0    ***   
  200      60     2     1    1.0   
  200      60     2     2    1.0   
  200      60     2     4    1.5   
  200      60     2     6    4.5   
  200     120     1     2    1.5   
  200     120     1     4    3.5   
  200     120     1     6    6.5   
  200     120     2     0    ***   
  200     120     2     1    1.0   
  200     120     2     2    1.0   
  200     120     2     4    1.5   
  200     120     2     6    4.5   
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