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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]During the FR2-1 UL256QAM meetings, we provided MPR simulation results for FR2-1 UL256QAM, and we agreed that the MPR vaule should be a reasonable value for UL256QAM EVM test. In this paper, we performed MPR simulation with the agreed assumption[1] and low AM-PM distortion PA model based on our mmWave transceiver system to obtain the reasonable MPR value.
Discussion
MPR simulation results for FR2-1 UL256QAM PC2

Table 1 phase noise profiles
	For 29 GHz phase noise profile
· option 1 (TR 38.803 Example 1)
%                 fz = [3e3 550e3 280e6];
%                 fp = [1 1.6e6 30e6];
%                 alphaz = [2.37 2.7 2.53];
%                 alphap = [3.3 3.3 1];
%                 PSD0 = 32;
· option 2 (QC’s)
%                 fz = [3e3 7e5 9e5];
%                 fp = [1 1e6 1.1e6];
%                 alphaz = [2.37 4.7 2];
%                 alphap = [3.3 5.3 2.5];
%                 PSD0 = 33;
· option 3 (MTK’s)
%                 fz = [3e3 550e3 280e6];
%                 fp = [1 1.6e6 30e6];
%                 alphaz = [2.37 2.7 2.53];
%                 alphap = [3.3 3.3 1];
%                 PSD0 = 29.35;
For 39 GHz phase noise profi
· option 4 (MTK’s)
%                 fz = [3e3 620e3 240e6];
%                 fp = [1 1.6e6 30e6];
%                 alphaz = [2.37 2.7 2.53];
%                 alphap = [3.3 3.3 1];
%                 PSD0 = 31.76;





[bookmark: _GoBack]We recognize the AM-PM distortion is the key factor for the MPR value based on our mmWave transceiver system. So, we performed MPR simulation with low AM-PM distortion PA. The low AM-PM distortion PA has only few degrees distortion until the AM-AM drops. The MPR result comparison between general PA and Low AM-PM distortion PA are showed in table 2 for 29 GHz and table 3 for 39 GHz.

-DFT-s-OFDM for 100 MHz CBW
MPR value with Option2 phase noise profile and low AM-PM distortion PA is improved about 1~1.5 dB over MPR with Option2 phase noise profile only.

-CP-OFDM for 100 MHz CBW
MPR value with Option2 phase noise profile and low AM-PM distortion PA is improved about 0.5~1 dB over MPR using only Option2 phase noise profile.The CP-OFDM waveform has a high PAPR, so the AM-AM distortion is more critical to the MPR value. That’s why the MPR improvement is less than DFT-s-OFDM when the lower AM-PM distortion PA is applied.

-DFT-s-OFDM for 400 MHz CBW
The MPR value with Option2 phase noise profile and low AM-PM distortion PA is improved about 0~0.5 dB. The limiting factor for 400 MHz DFT-s-OFDM is IBE&EVM, so it has low improvement.

-CP-OFDM for 400 MHz CBW
The MPR value with Option2 phase noise profile and low AM-PM distortion PA is improved about 0~1 dB over MPR using only Option2 phase noise profile.

Observation 1: The lower MPR value with low AM-PM distortion PA than MPR value with general PA is observed.

Proposal 1: Consider the low AM-PM distortion PA to obtain the reasonable MPR value for FR2-1 256QAM.

Table 2 Simulated MPR results for 29 GHz PC2 UL256QAM
	
	PA model
	PN
Profile
	Region 1
[22, 20]
	Outer1
[0, 64]
	Outer 2
[0, 1]
	Outer 3
[0, 20]

	DFT-s-OFDM
(CBW: 100 MHz)
	General
	Option 1
	7.54 
	7.54 
	6.21 
	6.50 

	
	General
	Option 2
	7.22 
	7.34 
	5.96 
	6.18 

	
	General
	Option 3
	7.22 
	7.22 
	6.00 
	6.19 

	
	Low AM-PM distortion
	Option 2
	5.86 
	5.97 
	5.60 
	5.78 

	CP-OFDM
(CBW: 100 MHz)
	General
	Option 1
	9.48 
	9.50 
	8.27 
	9.05

	
	General
	Option 2
	9.26 
	9.27 
	8.04 
	8.72 

	
	General
	Option 3
	9.26 
	9.26 
	7.74 
	8.83 

	
	Low AM-PM distortion
	Option 2
	8.39 
	8.29 
	7.51 
	8.18

	
	PN
profile
	Region 1
[88, 80]
	Outer1
[0, 240]
	Outer 2
[0, 1]
	Outer 3
[0, 80]
	Outer 3
[0, 20]

	DFT-s-OFDM
(CBW: 400 MHz)
	General
	Option 1
	8.91 
	8.91 
	7.19 
	7.84 

	
	General
	Option 2
	8.48 
	8.06 
	7.10 
	7.33 

	
	General
	Option 3
	8.48 
	8.06 
	7.11 
	7.44 

	
	Low AM-PM distortion
	Option 2
	8.26 
	7.54 
	7.06 
	7.23 

	CP-OFDM
(CBW: 400 MHz)
	General
	Option 1
	10.96 
	10.84 
	9.04 
	10.09 

	
	General
	Option 2
	10.30 
	10.30 
	9.10 
	9.76

	
	General
	Option 3
	10.19 
	10.30 
	8.96 
	9.75 

	
	Low AM-PM distortion
	Option 2
	9.44 
	9.86 
	8.76 
	9.44 


[start RB position, allocated RB number]


Table 3 Simulated MPR results for 39 GHz PC2 UL256QAM
	
	PA model
	PN
Profile
	Region 1
[22, 20]
	Outer1
[0, 64]
	Outer 2
[0, 1]
	Outer 3
[0, 20]

	DFT-s-OFDM
(CBW: 100 MHz)
	General
	Option 4
	7.44 
	7.33 
	6.01 
	6.37 

	
	Low AM-PM distortion
	Option 4
	5.97 
	6.17 
	5.54 
	5.86 

	CP-OFDM
(CBW: 100 MHz)
	General
	Option 4
	9.27 
	9.48 
	8.00 
	8.83 

	
	Low AM-PM distortion
	Option 4
	8.37 
	8.39 
	7.49 
	8.31 

	
	PN
profile
	Region 1
[88, 80]
	Outer1
[0, 240]
	Outer 2
[0, 1]
	Outer 3
[0, 80]
	Outer 3
[0, 20]

	DFT-s-OFDM
(CBW: 400 MHz)
	General
	Option 4
	8.47 
	8.48 
	7.00 
	7.54 

	
	Low AM-PM distortion
	Option 4
	8.48 
	7.64 
	6.84 
	7.33 

	CP-OFDM
(CBW: 400 MHz)
	General
	Option 4
	10.73 
	10.85 
	9.13 
	9.82 

	
	Low AM-PM distortion
	Option 4
	10.19 
	10.30 
	8.78 
	9.54 


 [start RB position, allocated RB number]

Table 4 MPR results for 29 GHz PC2 UL256QAM with margin
	CBW
(100 MHz)
	PA model
	P/N profile
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	General
	Option 1
	9
	9

	
	General
	Option 2
	8.5
	9

	
	General
	Option 3
	8.5
	8.5

	
	Low AM-PM distortion
	Option 2
	7.5
	7.5

	CP-OFDM
	General
	Option 1
	11
	11

	
	General
	Option 2
	11
	11

	
	General
	Option 3
	11
	11

	
	Low AM-PM distortion
	Option 2
	10
	10

	CBW
(400 MHz)
	PA model
	P/N profile
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	General
	Option 1
	10.5
	10.5

	
	General
	Option 2
	9.5
	9.5

	
	General
	Option 3
	10
	9.5

	
	Low AM-PM distortion
	Option 2
	10
	9

	CP-OFDM
	General
	Option 1
	12.5
	12.5

	
	General
	Option 2
	12
	12

	
	General
	Option 3
	11.5
	12

	
	Low AM-PM distortion
	Option 2
	11
	11.5


[start RB position, allocated RB number]


Table 5 MPR results for 39 GHz PC2 UL256QAM with margin
	CBW
(100 MHz)
	PA model
	P/N profile
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	General
	Option 4
	9
	9

	
	Low AM-PM distortion
	Option 4
	7.5
	7.5

	CP-OFDM
	General
	Option 4
	11
	11

	
	Low AM-PM distortion
	Option 4
	10
	10

	CBW
(400 MHz)
	PA model
	P/N profile
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	General
	Option 4
	10
	10

	
	Low AM-PM distortion
	Option 4
	10
	9

	CP-OFDM
	General
	Option 4
	12
	12.5

	
	Low AM-PM distortion
	Option 4
	11.5
	12


[start RB position, allocated RB number]

Table 4 and table 5 show the MPR value with the margin. We observed the MPR values using Low AM-PM distortion PA are lower than MPR value with general PA model. But, the characteristic of low AM-PM distortion PA is from our mmWave products, so we need to more margin for the MPR valu with low AM-PM distortion. So, we propose the MPR value as the average of the MPR results using the general PA and the MPR results using the low AM-PM distortion PA.

Proposal 2: Consider the MPR value as the average of the MPR results using the general PA and the MPR results using the low AM-PM distortion PA. (29 GHz: table 6, 39 GHz: table 7)

Table 6 The proposed MPR values for 29 GHz PC2 UL256QAM
	CBW
(100 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	8
	8

	CP-OFDM
	10.5
	10.5

	CBW
(400 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	10
	9.5

	CP-OFDM
	11.5
	11.5



Table 7 The MPR values for 39 GHz PC2 UL256QAM
	CBW
(100 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	8
	8.5

	CP-OFDM
	10.5
	10.5

	CBW
(400 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	10
	9.5

	CP-OFDM
	12
	12



Conclusion

Observation 1: The lower MPR value with low AM-PM distortion PA than MPR value with general PA is observed.

Proposal 1: Consider the low AM-PM distortion PA to obtain the reasonable MPR value for FR2-1 256QAM.

Proposal 2: Consider the MPR value as the average of the MPR results using the general PA and the MPR results using the low AM-PM distortion PA. (29 GHz: table 6, 39 GHz: table 7)

Table 6 The proposed MPR values for 29 GHz PC2 UL256QAM
	CBW
(100 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	8
	8

	CP-OFDM
	10.5
	10.5

	CBW
(400 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	10
	9.5

	CP-OFDM
	11.5
	11.5



Table 7 The proposed MPR values for 39 GHz PC2 UL256QAM
	CBW
(100 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	8
	8.5

	CP-OFDM
	10.5
	10.5

	CBW
(400 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	10
	9.5

	CP-OFDM
	12
	12
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