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Introduction
This contribution is to correct some simulation results for phase noise profile, our simulation results for phase noise profile evaluation were 3dB smaller due to we misunderstood the definition of SSB phase noise profile, the phase noise were artificially reduced by half in our simulation platform. But it doesn’t affect the net benefit of PTRS.
Text Proposal
<Start of Text Proposal for TR 38.891>
5.2.3 Phase noise profiles evaluation
<Text omit>
5.2.3.3 Simulation results from Xiaomi
R4-2308805
Based on the agreed simulation assumptions and candidate phase noise profiles, the EVM floor is further evaluated for CP- OFDM and DFT-s-OFDM. 
For 29GHz:
Table 5.2.3.3‑1 EVM floor and benefit for with PTRS CP-OFDM at 29GHz
	CP-OFDM with phase noise， 29GHz, 120kHz, 64RB，K-PTRS=2

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
	Net benefit of PTRS

	Example 1 from TR38.803
	-28.1 -31.1 
	-28.5 -31.5 
	0.4 

	Example 2 from TR38.803
	-23.6 -26.6 
	-25.3 -28.4 
	1.7 1.8 

	Phase noise Profile from Qualcomm
	-31.9 -34.8 
	-33.1 -36.0 
	1.2 

	Phase noise Profile from MTK
	-32.4 -35.4 
	-33.0 -36.0 
	0.60.7 


Table 5.2.3.3‑2 EVM floor and benefit for with PTRS DFT-s-OFDM at 29GHz
	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 64RB，N_group = 8, N_samp = 4

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
	Net benefit of PTRS

	Example 1 from TR38.803
	-28.2-31.2 
	-27.1-30.1 
	-1.1-1.0 

	Example 2 from TR38.803
	-23.1-26.0 
	-27.2-30.1 
	4.1 

	Phase noise Profile from Qualcomm
	-31.8-34.8 
	-32.0-34.9 
	0.2 

	Phase noise Profile from MTK
	-32.4-35.4 
	-31.7-34.7 
	-0.7 


From table 5.2.3.3-1 and table 5.2.3.3-2 for 29GHz, we can see no matter for CP- OFDM and DFT-s-OFDM:
· The EVM floors for new phase noise profiles from QC and MTK are reduced obviously compared to Example 1 and Example 2. 
· Further compared new phase noise profiles from QC and MTK, we can see the EVM floor of MTK’s phase noise profile is lower than Qualcomm’s when without PTRS correction. And they have similar EVM floor when adding PTRS correction. Since the CPE (common phase error) impacts is closely related to the performance of phase noise profile, it will get less benefit from PTRS correction if the phase noise profile introduce less CPE (common phase error). 
Therefore, we can’t only judge the phase noise profile according to the net benefit but also need consider the performance without PTRS correction.
These two new phase noise profiles have similar performance after PTRS correction for both of CP-OFDM and DFT-S-OFDM, from this point, both of them can be used in MPR simulation.
For 39GHz:
Table 5.2.3.3‑3 EVM floor and benefit for with PTRS CP-OFDM at 39GHz
	CP-OFDM with phase noise， 39GHz, 120kHz, 64RB，K-PTRS=2

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
	Net benefit of PTRS

	Example 1:VIVO parameter
	-24.8 -27.8 
	-25.1 -28.1 
	0.3 

	Example 1:Anritsu parameter
	-25.1 -28.1 
	-25.5 -28.5 
	0.4 

	Example 2 from TR38.803
	-20.9 -24.1 
	-22.7 -25.8 
	1.8 1.7 

	Phase noise Profile from Qualcomm
Min(Example1-VIVO, Example2)
	-29.2 -32.2 
	-30.3 -33.3 
	1.1 

	Phase noise Profile from Qualcomm
Min(Example1- Anritsu, Example2)
	-29.3 -32.2 
	-30.3 -33.3 
	1.01.1 

	Phase noise Profile from MTK
	-29.4 -32.4 
	-30.0 -33.0 
	0.6 



Table 5.2.3.3‑4 EVM floor and benefit for with PTRS DFT-s-OFDM at 39GHz
	CP-OFDM with phase noise， 39GHz, 120kHz, 64RB，N_group = 8, N_samp = 4

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
	Net benefit of PTRS

	Example 1:VIVO parameter
	-24.8 -27.9 
	-23.7 -26.7 
	-1.1 -1.2 

	Example 1:Anritsu parameter
	-25.2 -28.2 
	-24.0 -27.0 
	-1.2 

	Example 2 from TR38.803
	-20.5 -23.6 
	-24.4 -27.5 
	3.9 4.0 

	Phase noise Profile from Qualcomm
Min(Example1-VIVO, Example2)
	-29.2 -32.1 
	-29.1 -32.1 
	-0.10.0 

	Phase noise Profile from Qualcomm
Min(Example1- Anritsu, Example2)
	-29.2 -32.1 
	-29.2 -32.2 
	0.0 0.1 

	Phase noise Profile from MTK
	-29.5 -32.4 
	-28.7 -31.6 
	-0.8 


From table 5.2.3.3-3 and table 5.2.3.3-4 for 39GHz, we can see no matter for CP- OFDM and DFT-s-OFDM:
· The EVM floors of Example 1-based from vivo and Anritsu is better than example 2, but still worse than -29.1 dB EVM requirement for 256QAM. 
· And the EVM floors of the new phase noise profiles that adopting min(Example 1-based, Example 2) and from MTK are reduced obviously compared to Example 1-based and Example 2. 
· Further compared new phase noise profiles from adopting min(Example 1-based, Example 2) and MTK, we can see the EVM floor of MTK’s phase noise profile is better a little than that adopting min(Example 1-based, Example 2) a little when without PTRS correction. But the EVM floor of MTK’s phase noise profile is worse a little than that adopting min(Example 1-based, Example 2) when with PTRS correction.
These two new phase noise profiles that adopting min(Example 1-based, Example 2) and from MTK have better EVM floor than -29.1 dB EVM requirement for 256QAM whether adding PTRS correction or not for both of CP-OFDM and DFT-S-OFDM, from this point, both of them can be used in MPR simulation.
But considering phase noise profiles that adopting min(Example 1-based, Example 2) hasn’t clearly physical description, we can use the new phase noise profile from MTK in MPR simulation.
<Text omit>
5.2.3.11   Summary the simulation results for 29GHz phase noise profile evaluation 
CP-OFDM:
	Companies
	Waveform
	Phase noise model @29GHz
	SCS, NRB
	PTRS configuration
	EVM (dB) with no PTRS 
	EVM (dB) with PTRS corrections
	Net benefit of PTRS

	Xiaomi R4-2308805
	CP-OFDM
	UE example 1
	120kHz, 64RB

	L = 1, K =2
	-28.1 -31.1 
	-28.5 -31.5 
	0.4 

	
	
	UE example 2 
	
	
	-23.6 -26.6 
	-25.3 -28.4 
	1.7 1.8 

	
	
	From Qualcomm
	
	
	-31.9 -34.8 
	-33.1 -36.0 
	1.2 

	
	
	From MTK
	
	
	-32.4 -35.4 
	-33.0 -36.0 
	0.60.7 

	Vivo R4-2308227
	CP-OFDM
	UE example 1
	120kHz, 64RB
	L = 1, K =2
	-28.3288
	-28.9129
	0.5841

	
	
	UE example 2
	
	
	-25.3244
	-25.5883
	0.2639

	
	
	From Qualcomm
	
	
	-31.7997
	-33.0798
	1.2801

	
	
	From MTK
	
	
	-33.0942
	-33.3608
	0.2666

	Anritsu R4-2307043
	CP-OFDM
	UE example 1
	120kHz, 64RB
	
	-28.65
	
	

	
	
	UE example 2
	
	
	-28.6
	
	

	
	
	From Qualcomm
	
	
	-32.5
	
	

	
	
	From MTK
	
	
	-32.7
	
	

	MTK R4-2307931
	CP-OFDM
	UE example 1
	120kHz, 64RB
	L = 1, K =2
	-27.7
	-28.3
	0.6

	
	
	From Qualcomm
	
	
	-30.7
	-32.5
	1.8

	
	
	From MTK
	
	
	-31.6
	-32.7
	1.1

	LGE R4-2308223
	CP-OFDM
	UE example 1
	120kHz, 64RB
	L = 1, K =2
	
	-30.75
	

	
	
	From Qualcomm
	
	
	
	-31.57
	

	
	
	From MTK
	
	
	
	-31.37
	

	Sony R4-2309028
	CP-OFDM
	UE example 1
	120kHz, 64RB
	
	-28.3 dB
	
	

	
	
	From Qualcomm
	
	
	-32.9 dB
	
	

	
	
	From MTK
	
	
	-33 dB
	
	


DFT-s-OFDM:
	Companies
	Waveform
	Phase noise model @29GHz
	SCS, NRB
	PTRS configuration
	EVM (dB) with no PTRS 
	EVM (dB) with PTRS corrections
	Net benefit of PTRS

	Xiaomi R4-2308805
	DFT-s-OFDM
	UE example 1
	120kHz, 64RB
	N_group = 8, N_samp = 4
	-28.2-31.2 
	-27.1-30.1 
	-1.1-1.0 

	
	
	UE example 2 
	
	
	-23.1-26.0 
	-27.2-30.1 
	4.1 

	
	
	From Qualcomm
	
	
	-31.8-34.8 
	-32.0-34.9 
	0.2 

	
	
	From MTK
	
	
	-32.4-35.4 
	-31.7-34.7 
	-0.7 

	Vivo R4-2308227
	DFT-s-OFDM
	UE example 1
	120kHz, 64RB
	N_group = 8, N_samp = 4
	-28.8567
	-27.1551
	-1.7016

	
	
	UE example 2
	
	
	-25.4507
	-28.9614
	3.5107

	
	
	From Qualcomm
	
	
	-32.8215
	-29.8556
	-2.9659

	
	
	From MTK
	
	
	-33.2358
	-30.0408
	-3.195

	Sony R4-2309028
	DFT-s-OFDM
	UE example 1
	120kHz, 64RB
	
	-26.9 dB
	
	

	
	
	From Qualcomm
	
	
	-31.4 dB
	
	

	
	
	From MTK
	
	
	-31.4 dB
	
	


5.2.3.12   Summary the simulation results for 39GHz phase noise profile evaluation
CP-OFDM
	Companies
	Waveform
	Phase noise model @39GHz
	SCS, NRB
	PTRS configuration
	EVM (dB) with no PTRS 
	EVM (dB) with PTRS corrections
	Net benefit of PTRS

	Xiaomi R4-2308805
	CP-OFDM
	Example 1 from VIVO 
	120kHz, 64RB

	L = 1, K =2
	-24.8 -27.8 
	-25.1 -28.1 
	0.3 

	
	
	Example 1from Anritsu
	
	
	-25.1 -28.1 
	-25.5 -28.5 
	0.4 

	
	
	Example 2 from TR38.803
	
	
	-20.9 -24.1 
	-22.7 -25.8 
	1.8 1.7 

	
	
	Min(Example1-VIVO, Example2)
	
	
	-29.2 -32.2 
	-30.3 -33.3 
	1.1 

	
	
	Min(Example1- Anritsu, Example2)
	
	
	-29.3 -32.2 
	-30.3 -33.3 
	1.01.1 

	
	
	From MTK
	
	
	-29.4 -32.4 
	-30.0 -33.0 
	0.6 

	Vivo R4-2308227
	CP-OFDM
	UE example 1
	120kHz, 64RB
	L = 1, K =2
	-25.1733
	-25.3235
	0.1502

	
	
	UE example 2
	
	
	-22.7246
	-22.9743
	0.2497

	
	
	From Qualcomm
	
	
	-29.8719
	-30.2049
	0.333

	
	
	From MTK
	
	
	-29.9468
	-30.182
	0.2352

	Anritsu R4-2307043
	CP-OFDM
	UE example 1
	120kHz, 64RB
	
	-25.2
	
	

	
	
	UE example 2
	
	
	-26.2
	
	

	
	
	From Qualcomm
	
	
	-29.3
	
	

	
	
	From MTK
	
	
	-29.7
	
	

	MTK R4-2307931
	CP-OFDM
	UE example 1
	120kHz, 64RB
	L = 1, K =2
	-25.3
	-25.7
	0.4

	
	
	From MTK
	
	
	-28.7
	-29.6
	0.9

	LGE R4-2308223
	CP-OFDM
	Example 1 from VIVO 
	120kHz, 64RB
	L = 1, K =2
	
	-28.56
	

	
	
	Example 1 from Anritsu
	
	
	
	-28.77
	

	
	
	From MTK
	
	
	
	-30.96
	


DFT-s-OFDM
	Companies
	Waveform
	Phase noise model @39GHz
	SCS, NRB
	PTRS configuration
	EVM (dB) with no PTRS 
	EVM (dB) with PTRS corrections
	Net benefit of PTRS

	Xiaomi R4-2308805
	DFT-s-OFDM
	Example 1 from VIVO 
	120kHz, 64RB

	N_group = 8, N_samp = 4
	-24.8 -27.9 
	-23.7 -26.7 
	-1.1 -1.2 

	
	
	Example 1from Anritsu
	
	
	-25.2 -28.2 
	-24.0 -27.0 
	-1.2 

	
	
	Example 2 from TR38.803
	
	
	-20.5 -23.6 
	-24.4 -27.5 
	3.9 4.0 

	
	
	Min(Example1-VIVO, Example2)
	
	
	-29.2 -32.1 
	-29.1 -32.1 
	0.0 -0.1

	
	
	Min(Example1- Anritsu, Example2)
	
	
	-29.2 -32.1 
	-29.2 -32.2 
	0.0 0.1 

	
	
	From MTK
	
	
	-29.5 -32.4 
	-28.7 -31.6 
	-0.8 

	Vivo R4-2308227
	DFT-s-OFDM
	UE example 1
	120kHz, 64RB
	N_group = 8, N_samp = 4
	-25.3171
	-23.5189
	-1.7982

	
	
	UE example 2
	
	
	-22.8672
	-26.3839
	3.5167

	
	
	From Qualcomm
	
	
	-30.0035
	-28.8569
	-1.1466

	
	
	From MTK
	
	
	-30.0888
	-28.5366
	-1.5522



5.2.5	Simulation for PTRS configurations
5.2.5.3   Simulation results from Xiaomi
R4-2308805
To further evaluate the effects of different PTRS configurations for CP- OFDM and DFT-s-OFDM, the simulations are done for different RBs allocation (4RBs, 16RBs, 64RBs) separately.
Table 5.2.5.3-1 and table 5.2.5.3-2 show the simulation results for CP- OFDM at 29GHz and 39GHz. Table 5.2.5.3-3 and table 5.2.5.3-4 show the simulation results for DFT-s- OFDM at 29GHz and 39GHz.
For CP- OFDM:
Table 5.2.5.3-1 EVM floor and benefits with different PTRS configurations for CP-OFDM at 29GHz
	CP-OFDM with phase noise， 29GHz, 120kHz, 4RB，

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
K-PTRS=2
	EVM (dB) with PTRS 
K-PTRS=4
	Net benefit of PTRS
K-PTRS=2
	Net benefit of PTRS
K-PTRS=4

	Example 1 from TR38.803
	-31.0 -34.0 
	-31.2 -34.2 
	-30.5 -33.6 
	0.2 
	-0.5 -0.6 

	Example 2 from TR38.803
	-23.9 -26.9 
	-25.1 -28.1 
	-24.7 -27.6 
	1.2 
	0.8-0.5 

	Phase noise Profile from Qualcomm
	-32.9 -36.0 
	-33.9 -36.9 
	-33.4 -36.4 
	1.0 0.9 
	0.5-0.5 

	Phase noise Profile from MTK
	-34.8 -37.9 
	-35.4 -38.4 
	-34.8 -37.8 
	0.6 0.5 
	0.0 -0.6 

	CP-OFDM with phase noise， 29GHz, 120kHz, 16RB，

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
K-PTRS=2
	EVM (dB) with PTRS 
K-PTRS=4
	Net benefit of PTRS
K-PTRS=2
	Net benefit of PTRS
K-PTRS=4

	Example 1 from TR38.803
	-28.9 -31.9 
	-29.3 -32.3 
	-29.0 -32.1 
	0.4 
	0.1 -0.2 

	Example 2 from TR38.803
	-23.6 -26.7 
	-25.3 -28.3 
	-25.1 -28.0 
	1.7 1.6 
	1.5 -0.3 

	Phase noise Profile from Qualcomm
	-32.1 -35.2 
	-33.2 -36.3 
	-33.0 -36.0 
	1.1 
	0.9 -0.2 

	Phase noise Profile from MTK
	-33.0 -36.1 
	-33.7 -36.7 
	-33.4 -36.5 
	0.7 0.6 
	0.4 -0.2 

	CP-OFDM with phase noise， 29GHz, 120kHz, 64RB，

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
K-PTRS=2
	EVM (dB) with PTRS 
K-PTRS=4
	Net benefit of PTRS
K-PTRS=2
	Net benefit of PTRS
K-PTRS=4

	Example 1 from TR38.803
	-28.1 -31.1 
	-28.5 -31.5 
	-28.5 -31.5 
	0.4 
	0.4 -0.1 

	Example 2 from TR38.803
	-23.6 -26.6 
	-25.3 -28.4 
	-25.2 -28.3 
	1.7 1.8 
	1.6 -0.1 

	Phase noise Profile from Qualcomm
	-31.9 -34.8 
	-33.1 -36.0 
	-33.0 -36.0 
	1.2 
	1.1 -0.1 

	Phase noise Profile from MTK
	-32.4 -35.4 
	-33.0 -36.0 
	-33.0 -35.9 
	0.60.7 
	0.6 -0.1 


Table  5.2.5.3-2 EVM floor and benefits with different PTRS configurations for CP-OFDM at 39GHz
	CP-OFDM with phase noise， 39GHz, 120kHz, 4RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
K-PTRS=2
	EVM (dB) with PTRS 
K-PTRS=4
	Net benefit of PTRS
K-PTRS=2
	Net benefit of PTRS
K-PTRS=4

	Example 1: VIVO parameter
	-27.8 -30.9 
	-27.9 -30.9 
	-27.2 -30.2 
	0.1 0.0 
	-0.6 

	Example 1:Anritsu parameter
	-28.0 -31.1 
	-28.2 -31.1 
	-27.5 -30.5 
	0.20.0 
	-0.5-0.6 

	Example 2 from TR38.803
	-21.2 -24.4 
	-22.4 -25.5 
	-22.1 -25.1 
	1.2 
	0.9-0.5 

	Phase noise Profile from Qualcomm; 
Min(Example1-VIVO, Example2)
	-30.2 -33.3 
	-31.0 -34.1 
	-30.5 -33.5 
	0.8 
	0.3 -0.5 

	Phase noise Profile from Qualcomm;
Min(Example1- Anritsu, Example2)
	-30.3 -33.3 
	-31.1 -34.1 
	-30.6 -33.6 
	0.8 
	0.3 -0.5 

	Phase noise Profile from MTK
	-32.0 -35.1 
	-32.5 -35.5 
	-31.8 -34.9 
	0.5 0.4 
	-0.2 -0.6 

	CP-OFDM with phase noise， 39GHz, 120kHz, 16RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
K-PTRS=2
	EVM (dB) with PTRS 
K-PTRS=4
	Net benefit of PTRS
K-PTRS=2
	Net benefit of PTRS
K-PTRS=4

	Example 1:VIVO parameter
	-25.6 -28.6 
	-25.9 -28.9 
	-25.6 -28.7 
	0.3 0.2 
	0.0 -0.2 

	Example 1:Anritsu parameter
	-25.9 -29.0 
	-26.2 -29.2 
	-25.9 -29.0 
	0.3 
	0.0 -0.2 

	Example 2 from TR38.803
	-21.3 -24.2 
	-22.8 -25.7 
	-22.5 -25.5 
	1.5 
	1.2 -0.3 

	Phase noise Profile from Qualcomm;
Min(Example1-VIVO, Example2)
	-29.4 -32.5 
	-30.5 -33.5 
	-30.2 -33.3 
	1.1 1.0 
	0.8 -0.2 

	Phase noise Profile from Qualcomm;
Min(Example1- Anritsu, Example2)
	-29.5 -32.5 
	-30.5 -33.6 
	-30.2 -33.3 
	1.0 
	0.7-0.2 

	Phase noise Profile from MTK
	-30.1 -33.2 
	-30.7 -33.7 
	-30.4 -33.5 
	0.6 0.5 
	0.3 -0.2 

	CP-OFDM with phase noise， 39GHz, 120kHz, 64RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
K-PTRS=2
	EVM (dB) with PTRS 
K-PTRS=4
	Net benefit of PTRS
K-PTRS=2
	Net benefit of PTRS
K-PTRS=4

	Example 1:VIVO parameter
	-24.8 -27.8 
	-25.1 -28.1 
	-25.0 -28.1 
	0.3 
	0.2 -0.1 

	Example 1:Anritsu parameter
	-25.1 -28.1 
	-25.5 -28.5 
	-25.4 -28.4 
	0.4 
	0.3 -0.1 

	Example 2 from TR38.803
	-20.9 -24.1 
	-22.7 -25.8 
	-22.7 -25.7 
	1.8 1.7 
	1.8-0.1 

	Phase noise Profile from Qualcomm
Min(Example1-VIVO, Example2)
	-29.2 -32.2 
	-30.3 -33.3 
	-30.2 -33.2 
	1.1 
	1.0 -0.1 

	Phase noise Profile from Qualcomm
Min(Example1- Anritsu, Example2)
	-29.3 -32.2 
	-30.3 -33.3 
	-30.3 -33.2 
	1.01.1 
	1.0-0.1 

	Phase noise Profile from MTK
	-29.4 -32.4 
	-30.0 -33.0 
	-29.9 -32.9 
	0.6 
	0.5 -0.1 


From Table 5.2.5.3-1 and table  5.2.5.3-2 for CP-OFDM, we can see although the benefits are different for different phase noise profile:
· The benefits with PTRS correction for all candidate phase noise profiles are monotonously increased with the increase of the density of PTRS configurations. 
· The benefits with PTRS correction for all candidate phase noise profiles are monotonously increased with the number of RBs allocation. For the narrow RBs allocation, the benefits with PTRS correction is comparable with 64RBs allocation for 120kHz SCS.
For DFT-S-OFDM:
Table  5.2.5.3-3 EVM floor and benefits with different PTRS configurations for DFT-S-OFDM at 29GHz
	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 4RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
N_group = 8, N_samp = 4
	EVM (dB) with PTRS 
N_group = 4, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 4
	Net benefit of PTRS
N_group = 8, 
	Net benefit of PTRS
N_group = 4, 
	Net benefit of PTRS
N_group = 2, 

	Example 1 from TR38.803
	-31.0 -34.1 
	-30.7 -33.6 
	-31.3 -34.4 
	-31.3 -34.3 
	-0.3-0.4 
	0.3 
	0.30.2 

	Example 2 from TR38.803
	-23.7 -26.8 
	-27.9 -30.9 
	-25.9 -29.0 
	-23.9 -26.8 
	4.2 4.1 
	2.2 2.1 
	0.2 0.0 

	Phase noise Profile from Qualcomm
	-33.0 -36.0 
	-33.7 -36.6 
	-33.9 -37.0 
	-33.6 -36.6 
	0.7 0.6 
	0.91.0 
	0.6 

	Phase noise Profile from MTK
	-34.9 -37.9 
	-35.1 -38.1 
	-35.6 -38.6 
	-35.4 -38.4 
	0.2 
	0.7 
	0.5 

	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 10RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
N_group = 8, N_samp = 4
	EVM (dB) with PTRS 
N_group = 4, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 4
	Net benefit of PTRS
N_group = 8, 
	Net benefit of PTRS
N_group = 4, 
	Net benefit of PTRS
N_group = 2, 

	Example 1 from TR38.803
	-29.4 -32.5 
	-29.1 -32.1 
	-29.2 -32.2 
	-29.1 -32.1 
	-0.3 -0.4 
	-0.2 -0.3 
	-0.3 -0.4 

	Example 2 from TR38.803
	-23.2 -26.2 
	-26.7 -29.8 
	-24.8 -27.9 
	-23.1 -26.1 
	3.5 3.6 
	1.6 1.7 
	-0.1 

	Phase noise Profile from Qualcomm
	-32.2 -35.3 
	-32.6 -35.7 
	-32.5 -35.6 
	-32.2 -35.2 
	0.4 
	0.3 
	0.0 -0.1 

	Phase noise Profile from MTK
	-33.5 -36.5 
	-33.6 -36.6 
	-33.6 -36.6 
	-33.4 -36.4 
	0.1 
	0.1 
	-0.1 -0.2 

	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 16RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
N_group = 8, N_samp = 4
	EVM (dB) with PTRS 
N_group = 4, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 4
	Net benefit of PTRS
N_group = 8, 
	Net benefit of PTRS
N_group = 4, 
	Net benefit of PTRS
N_group = 2, 

	Example 1 from TR38.803
	-28.9 -32.0 
	-28.4 -31.4 
	-28.4 -31.4 
	-28.3 -31.3 
	-0.5 -0.6 
	-0.5 -0.6 
	-0.6 -0.7 

	Example 2 from TR38.803
	-23.1 -26.2 
	-26.9 -29.9 
	-24.9 -27.9 
	-23.0 -26.0 
	3.83.7 
	1.81.7 
	-0.1 -0.2 

	Phase noise Profile from Qualcomm
	-32.0 -35.1 
	-32.4 -35.4 
	-32.1 -35.2 
	-31.8 -34.8 
	0.4 0.3 
	0.1 
	-0.2 -0.3 

	Phase noise Profile from MTK
	-33.0 -36.1 
	-32.9 -35.9 
	-32.8 -35.9 
	-32.6 -35.7 
	-0.1 -0.2 
	-0.2 
	-0.4 

	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 64RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
N_group = 8, N_samp = 4
	EVM (dB) with PTRS 
N_group = 4, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 4
	Net benefit of PTRS
N_group = 8, 
	Net benefit of PTRS
N_group = 4, 
	Net benefit of PTRS
N_group = 2, 

	Example 1 from TR38.803
	-28.2 -31.2 
	-27.1 -30.1 
	-27.0 -30.0 
	-26.9 -29.9 
	-1.1 
	-1.2 
	-1.3 

	Example 2 from TR38.803
	-23.1 -26.0 
	-27.2 -30.1 
	-24.8 -27.8 
	-22.9 -26.0 
	4.1 
	1.71.8 
	-0.2 0.0 

	Phase noise Profile from Qualcomm
	-31.8 -34.8 
	-32.0 -34.9 
	-31.6 -34.6 
	-31.1 -34.1 
	0.20.1 
	-0.2 
	-0.7 

	Phase noise Profile from MTK
	-32.4 -35.4 
	-31.7 -34.7 
	-31.6 -34.5 
	-31.3 -34.3 
	-0.7 
	-0.8 -0.9 
	-1.1 


Table  5.2.5.3-4 EVM floor and benefits with different PTRS configurations for DFT-S-OFDM at 39GHz
	DFT-S-OFDM with phase noise， 39GHz, 120kHz, 4RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
N_group = 8, N_samp = 4
	EVM (dB) with PTRS 
N_group = 4, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 4
	Net benefit of PTRS
N_group = 8, 
	Net benefit of PTRS
N_group = 4, 
	Net benefit of PTRS
N_group = 2, 

	Example 1:VIVO parameter
	-27.9 -30.9 
	-27.3 -30.2 
	-28.0 -31.0 
	-28.0 -31.0 
	-0.6 -0.7 
	0.1 
	0.1 

	Example 1:
Anritsu parameter
	-28.1 -31.1 
	-27.5 -30.5 
	-28.2 -31.3 
	-28.2 -31.3 
	-0.6 
	0.1 0.2 
	0.1 0.2 

	Example 2 from TR38.803
	-21.2 -24.2 
	-25.3 -28.4 
	-23.3 -26.4 
	-21.2 -24.3 
	4.1 4.2 
	2.1 2.2 
	0.0 0.1 

	Phase noise Profile from Qualcomm
Min(Example1-VIVO, Example2)
	-30.3 -33.3 
	-30.6 -33.6 
	-31.0 -34.0 
	-30.7 -33.8 
	0.3 
	0.7 
	0.4 0.5 

	Phase noise Profile from Qualcomm
Min(Example1- Anritsu, Example2)
	-30.3 -33.3 
	-30.7 -33.6 
	-31.0 -34.1 
	-30.7 -33.8 
	0.4 0.3 
	0.7 0.8 
	0.40.5 

	Phase noise Profile from MTK
	-32.1 -35.1 
	-32.1 -35.1 
	-32.6 -35.7 
	-32.5 -35.5 
	0.0 
	0.50.6 
	0.4 

	DFT-S-OFDM with phase noise， 39GHz, 120kHz, 10RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
N_group = 8, N_samp = 4
	EVM (dB) with PTRS 
N_group = 4, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 4
	Net benefit of PTRS
N_group = 8, 
	Net benefit of PTRS
N_group = 4, 
	Net benefit of PTRS
N_group = 2, 

	Example 1:VIVO parameter
	-26.2 -29.3
	-25.7 -28.7 
	-25.8 -28.8 
	-25.7 -28.8 
	-0.5 -0.6 
	-0.4 
	-0.5 

	Example 1:
Anritsu parameter
	-26.5 -29.5 
	-26.0 -29.0 
	-26.2 -29.2 
	-26.0 -29.1 
	-0.5 
	-0.3 -0.4 
	-0.5 

	Example 2 from TR38.803
	-20.6 -23.6 
	-24.3 -27.2 
	-22.3 -25.3 
	-20.5 -23.5 
	3.7 3.6 
	1.7 
	-0.1 

	Phase noise Profile from Qualcomm
Min(Example1-VIVO, Example2)
	-29.5 -32.6 
	-29.7 -32.8 
	-29.6 -32.7 
	-29.3 -32.4 
	0.2 
	0.1 
	-0.2 

	Phase noise Profile from Qualcomm
Min(Example1- Anritsu, Example2)
	-29.6 -32.6 
	-29.7 -32.8 
	-29.6 -32.7 
	-29.4 -32.4 
	0.10.2 
	00.1 
	-0.2 

	Phase noise Profile from MTK
	-30.6 -33.7 
	-30.6 -33.6 
	-30.6 -33.6 
	-30.4 -33.4 
	0.0-0.1 
	0.0 -0.1 
	-0.2 -0.3 

	DFT-S-OFDM with phase noise， 39GHz, 120kHz, 16RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
[bookmark: OLE_LINK12]N_group = 8, N_samp = 4
	EVM (dB) with PTRS 
N_group = 4, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 4
	Net benefit of PTRS
N_group = 8, 
	Net benefit of PTRS
N_group = 4, 
	Net benefit of PTRS
N_group = 2, 

	Example 1:
VIVO parameter
	-25.7 -28.7 
	-24.9 -27.9 
	-25.0 -28.0 
	-25.0 -28.0 
	-0.8 
	-0.7 
	-0.7 

	Example 1:
Anritsu parameter
	-26.0 -29.0 
	-25.3 -28.3 
	-25.4 -28.4 
	-25.2 -28.3 
	-0.7 
	-0.6 
	-0.8-0.7 

	Example 2 from TR38.803
	-20.6 -23.7 
	-24.3 -27.5 
	-22.3 -25.3 
	-20.4 -23.5 
	3.7 3.8 
	1.7 1.6 
	-0.2 

	Phase noise Profile from Qualcomm
Min(Example1-VIVO, Example2)
	-29.3 -32.4 
	-29.5 -32.5 
	-29.2 -32.3 
	-28.9 -32.0 
	0.2 0.1 
	-0.1 
	-0.4 

	Phase noise Profile from Qualcomm
Min(Example1- Anritsu, Example2)
	-29.4 -32.5 
	-29.5 -32.6 
	-29.3 -32.4 
	-29.0 -32.0 
	0.1 
	-0.1 
	-0.4 -0.5 

	Phase noise Profile from MTK
	-30.1 -33.2 
	-29.9 -32.9 
	-29.8 -32.9 
	-29.7 -32.7 
	-0.2-0.3 
	-0.3 
	-0.4-0.5 

	DFT-S-OFDM with phase noise， 39GHz, 120kHz, 64RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
N_group = 8, N_samp = 4
	EVM (dB) with PTRS 
N_group = 4, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 4
	Net benefit of PTRS
N_group = 8, 
	Net benefit of PTRS
N_group = 4, 
	Net benefit of PTRS
N_group = 2, 

	Example 1:
VIVO parameter
	-24.8 -27.9 
	-23.7 -26.7 
	-23.5 -26.6 
	-23.4 -26.5 
	-1.1 -1.2 
	-1.3 
	-1.4 

	Example 1:
Anritsu parameter
	-25.2 -28.2 
	-24.0 -27.0 
	-24.0 -26.9 
	-23.9 -26.8 
	-1.2 
	-1.2 
	-1.3 -1.4 

	Example 2 from TR38.803
	-20.5 -23.6 
	-24.4 -27.5 
	-22.1 -25.3 
	-20.3 -23.3 
	3.9 4.0 
	1.6 1.7 
	-0.2 

	Phase noise Profile from Qualcomm
Min(Example1-VIVO, Example2)
	-29.2 -32.1 
	-29.1 -32.1 
	-28.8 -31.7 
	-28.3 -31.3 
	-0.10.0 
	-0.4 -0.3 
	-0.9 -0.7 

	Phase noise Profile from Qualcomm
Min(Example1- Anritsu, Example2)
	-29.2 -32.1 
	-29.2 -32.2 
	-28.8 -31.8 
	-28.3 -31.4 
	0.0 0.1 
	-0.4 -0.3 
	-0.9 -0.7 

	Phase noise Profile from MTK
	-29.5 -32.4 
	-28.7 -31.6 
	-28.5 -31.5 
	-28.3 -31.3 
	-0.8 
	-1.0 -0.9 
	-1.2 -1.1 



From Table 5.2.5.3-3 and table 5.2.5.3-4 for DFT-s-OFDM at 29GHzand 39GHz, we can see although the benefits are different for different phase noise profile:
· The benefits with PTRS correction for all candidate phase noise profiles are monotonously increased with the increase of the density of PTRS configurations. 
· The benefits with PTRS correction for all candidate phase noise profiles are monotonously reduced with the number of RBs allocation. 
· There is obvious benefit with PTRS correction only for example 2 new phase noise profiles.
· There is no obvious benefits with PTRS correction for the RBs allocation larger than 10RBs for new phase noise profiles from Qualcomm and MTK, even some PTRS configurations have the penalty for the new phase noise profiles. 
· There is obvious benefits with PTRS correction for the RBs allocation less than 10RBs for new phase noise profiles from Qualcomm and MTK, especially for (N_group = 4, N_samp = 4) PTRS configuration, i.e., 1dB and 0.7dB benefits for 29GHz for 4RBs allocation for 120kHz SCS, 0.8dB and 0.6dB for 39GHz for 4RBs allocation for 120kHz SCS.
As we know, introducing PTRS will increase the data code rate, especially for narrow RB allocation. In order to check the impact of PTRS, we further compare the BLER performance between PTRS off and PTRS on with different RB allocation for DFT-S-OFDM waveform. The simulation assumption is same with the agreed for evaluation of phase noise profiles in lasting meeting and QC phase noise profile at 29GHz is applied. The background noise is set to -35dB. As we can see from above simulation results, the BLER increase for both 4RB and 64RB allocation when PTRS is configured shown as Table 5.2.5.3-5. For 4RB allocation, although there is EVM benefit as previous analyzation, the BLER increase due to high PTRS overhead. For 64RB, the BLER increase due to the joint effect of EVM penalty and overhead of PTRS. For 10RB, maybe there is a trade-off between PTRS overhead and EVM benefit, the BLER is same for PTRS on/off. In short, except for the case that example 2 phase noise profile is applied for MPR simulation, it may not be recommended to configure PTRS.
Table  5.2.5.3-5 the BLER for different RBs allocation with/without PTRS corrections
	BLER
	4 RBs
	10 RBs
	64 RBs

	Without PTRS corrections 
	0.5
	0.5
	0.6680

	With PTRS correction
	0.75
	0.5
	0.7075



R4-2312686
For CP-OFDM, based on the submitted simulation results in last meeting [R4-2308805], we can see the benefits with PTRS correction are monotonously increased with the number of RBs allocation. If adopting the fixed PTRS configuration of L-PTRS = 1 K-PTRS =2, it is good for full RBs allocation in EVM test, but the overhead for partial RBs allocation need consider. 
Table 5.2.5.3-6: PT-RS group pattern as a function of scheduled bandwidth
	Scheduled bandwidth
	Number of PT-RS groups
	Number of samples 
per PT-RS group

	
NRB0 NRB < NRB1
	2
	2

	
NRB1  NRB < NRB2
	2
	4

	
NRB2  NRB < NRB3
	4
	2

	
NRB3  NRB < NRB4
	4
	4

	
NRB4  NRB
	8
	4


For DFT-s-OFDM, based PTRS group pattern in Table 5.2.5.3-6, we introduced more simulation cases and the simulation results for some PTRS configurations under different RB allocations are shown in Table 5.2.5.3-7 and Table 5.2.5.3-8. 
Table 5.2.5.3-7 EVM floor and benefits with different PTRS configurations for DFT-S-OFDM at 29GHz
	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 4RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from Qualcomm
	-33.0 -36.0
	-33.2 -36.2
	-33.6 -36.6
	-33.5 -36.6
	-33.9 -37.0
	-33.7 -36.6
	0.2
	0.6
	0.5 0.6
	0.91
	0.7 0.6

	Phase noise Profile from MTK
	-34.9 -37.9
	-35.0 -38.0
	-35.4 -38.4
	-35.2 -38.3
	-35.6 -38.6
	-35.1 -38.1
	0.1
	0.5
	0.3 0.4
	0.7
	0.2

	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 8RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from Qualcomm
	-32.4 -35.5
	-32.1 -35.1
	-32.5 -35.5
	-32.5 -35.5
	-32.8 -35.9
	-32.9 -35.9
	-0.3 -0.4
	0.1 0.0
	0.1 0.0
	0.4
	0.5 0.4

	Phase noise Profile from MTK
	-33.8 -36.9
	-33.3 -36.3
	-33.8 -36.8
	-33.5 -36.5
	-34.0 -37.1
	-34.0 -37.0
	-0.5 -0.6
	0.0
	-0.3-0.4
	0.2
	0.2 0.1

	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 10RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from Qualcomm
	-32.2 -35.3
	-31.8 -34.9
	-32.2 -35.2
	-32.2 -35.2
	-32.5 -35.6
	-32.6 -35.7
	-0.4
	0.0 -0.1
	0.0 -0.1
	0.3
	0.4

	Phase noise Profile from MTK
	-33.5 -36.5
	-32.8 -35.9
	-33.4 -36.4
	-33.0 -36.1
	-33.6 -36.6
	-33.6 -36.6
	-0.7 -0.6
	-0.1
	-0.5 -0.4
	0.1
	0.1

	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 16RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from Qualcomm
	-32.0 -35.1
	-31.3 -34.4
	-31.8 -34.8
	-31.8 -35.0
	-32.1 -35.2
	-32.4 -35.4
	-0.7
	-0.2 -0.3
	-0.2-0.1
	0.1
	0.4 0.3

	Phase noise Profile from MTK
	-33.0 -36.1
	-32.0 -35.1
	-32.6 -35.7
	-32.3 -35.4
	-32.8 -35.9
	-32.9 -35.9
	-1.0
	-0.4
	-0.7
	-0.2
	-0.1 -0.2

	DFT-S-OFDM with phase noise， 29GHz, 120kHz, 20RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from Qualcomm
	-32.0 -35.1
	-31.3 -34.4
	-31.6 -34.7
	-31.8 -34.8
	-32.0 -35.0
	-32.3 -35.3
	-0.7
	-0.4
	-0.2 -0.3
	0.0 -0.1
	0.3 0.2

	Phase noise Profile from MTK
	-32.9 -36.0
	-31.8 -34.8
	-32.4 -35.4
	-32.1 -35.1
	-32.6 -35.6
	-32.6 -35.6
	-1.1
	-0.5 -0.6
	-0.8
	-0.3-0.4
	-0.3


Table 5.2.5.3-8 EVM floor and benefits with different PTRS configurations for DFT-S-OFDM at 39GHz
	DFT-S-OFDM with phase noise， 39GHz, 120kHz, 4RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from MTK
	-32.1 -35.1
	-32.1 -35.1
	-32.5 -35.5
	-32.2 -35.3
	-32.6 -35.7
	-32.1 -35.1
	0.0
	0.4
	0.10.2
	0.50.6
	0.0

	DFT-S-OFDM with phase noise， 39GHz, 120kHz, 8RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from MTK
	-30.9 -34.0
	-30.3 -33.3
	-30.8 -33.9
	-30.5 -33.5
	-31.0 -34.1
	-31.0 -34.0
	-0.6 -0.7
	-0.1
	-0.4 -0.5
	0.1
	0.10.0

	DFT-S-OFDM with phase noise， 39GHz, 120kHz, 10RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from MTK
	-30.6 -33.7
	-29.8 -32.9
	-30.4 -33.4
	-30.0 -33.1
	-30.6 -33.6
	-30.6 -33.6
	-0.8
	-0.2 -0.3
	-0.6
	0.0 -0.1
	0.0-0.1

	DFT-S-OFDM with phase noise， 39GHz, 120kHz, 16RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from MTK
	-30.1 -33.2
	-29.0 -32.1
	-29.7 -32.7
	-29.3 -32.4
	-29.8 -32.9
	-29.9 -32.9
	-1.1
	-0.4-0.5
	-0.8
	-0.3 -0.4
	-0.2-0.3

	DFT-S-OFDM with phase noise， 39GHz, 120kHz, 20RB

	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS (N_group, N_samp)
	Net benefit of PTRS (N_group, N_samp)

	
	
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)
	(2, 2)
	(2, 4)
	(4, 2)
	(4, 4)
	(8, 4)

	Phase noise Profile from MTK
	-30.0 -33.1
	-28.8 -31.8
	-29.4 -32.4
	-29.1 -32.1
	-29.5 -32.5
	-29.6 -32.6
	-1.2
	-0.6 -0.7
	-0.9-1.0
	-0.5
	-0.4 -0.5



From above tables for DFT-s-OFDM at 29GHzand 39GHz, we can see:
· The benefits with PTRS correction are monotonously increased with the increase of the density of PTRS configurations. 
· The benefits with PTRS correction are monotonously reduced with the number of RBs allocation. 
· There is no obvious benefits with PTRS correction for the RBs allocation larger than 10RBs, even some PTRS configurations have the penalty. 
· There is obvious benefits with PTRS correction for the RBs allocation less than 10RBs, especially for (N_group = 4, N_samp = 4) PTRS configuration.
5.2.5.5   Summary the CP-OFDM simulation results for PTRS configuration
For CP-OFDM at 29GHz:
	
	
	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
K-PTRS=2
	EVM (dB) with PTRS 
K-PTRS=4
	Net benefit of PTRS
K-PTRS=2
	Net benefit of PTRS
K-PTRS=4

	Qualcomm R4-2304601
	120kHz, 4RBs
	min(example1, example2)
	-33.7
	-34.4
	-34.0
	0.7
	0.3

	
	120kHz, 16RBs
	
	-33.0
	-33.9
	-33.6
	0.9
	0.6

	
	120kHz, 64RBs
	
	-32.7
	-33.5
	-33.5
	0.8
	0.8

	
	120kHz, 256RBs
	
	-32.5
	-33.4
	-33.3
	0.9
	0.8

	Xiaomi R4-2308805

	120kHz, 4RBs
	UE example 1
	-31.0 -34.0 
	-31.2 -34.2 
	-30.5 -33.6 
	0.2 
	-0.5-0.6 

	
	
	UE example 2 
	-23.9 -26.9 
	-25.1 -28.1 
	-24.7 -27.6 
	1.2 
	0.8-0.5 

	
	
	From Qualcomm
	-32.9 -36.0 
	-33.9 -36.9 
	-33.4 -36.4 
	1.0 0.9 
	0.5-0.5 

	
	
	From MTK
	-34.8 -37.9 
	-35.4 -38.4 
	-34.8 -37.8 
	0.6 0.5 
	0.0 -0.6 

	
	120kHz, 16RBs
	UE example 1
	-28.9 -31.9 
	-29.3 -32.3 
	-29.0 -32.1 
	0.4 
	0.1 -0.2 

	
	
	UE example 2 
	-23.6 -26.7 
	-25.3 -28.3 
	-25.1 -28.0 
	1.7 1.6 
	1.5 -0.3 

	
	
	From Qualcomm
	-32.1 -35.2 
	-33.2 -36.3 
	-33.0 -36.0 
	1.1 
	0.9 -0.2 

	
	
	From MTK
	-33.0 -36.1 
	-33.7 -36.7 
	-33.4 -36.5 
	0.7 0.6 
	0.4 -0.2 

	
	120kHz, 64RBs
	UE example 1
	-28.1 -31.1 
	-28.5 -31.5 
	-28.5 -31.5 
	0.4 
	0.4 -0.1 

	
	
	UE example 2 
	-23.6 -26.6 
	-25.3 -28.4 
	-25.2 -28.3 
	1.7 1.8 
	1.6 -0.1 

	
	
	From Qualcomm
	-31.9 -34.8 
	-33.1 -36.0 
	-33.0 -36.0 
	1.2 
	1.1 -0.1 

	
	
	From MTK
	-32.4 -35.4 
	-33.0 -36.0 
	-33.0 -35.9 
	0.60.7 
	0.6 -0.1 

	Vivo R4-2308227
	120kHz, 4RBs
	From Qualcomm
	-33.9173
	-35.0024
	
	1.0851
	

	
	
	From MTK
	-35.6699
	-36.7056
	
	1.0357
	

	
	120kHz, 8RBs
	From Qualcomm
	-33.3388
	-33.9874
	
	0.6486
	

	
	
	From MTK
	-34.4442
	-34.8899
	
	0.4457
	

	
	120kHz, 16RBs
	From Qualcomm
	-33.4905
	-33.9333
	
	0.4428
	

	
	
	From MTK
	-33.9908
	-34.2379
	
	0.2471
	

	
	120kHz, 32RBs
	From Qualcomm
	-32.5213
	-34.0762
	
	1.5549
	

	
	
	From MTK
	-33.2888
	-34.1761
	
	0.8873
	

	
	120kHz, 64RBs
	From Qualcomm
	-31.7997
	-33.0798
	
	1.2801
	

	
	
	From MTK
	-33.0942
	-33.3608
	
	0.2666
	


5.2.5.5   Summary the DFT-s-OFDM simulation results for PTRS configuration
For DFT-s-OFDM at 29GHz:
	
	
	Phase noise model 
	EVM (dB) with no PTRS corrections
	EVM (dB) with PTRS 
N_group = 8, N_samp = 4
	EVM (dB) with PTRS 
N_group = 4, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 4
	EVM (dB) with PTRS 
N_group = 2, N_samp = 2
	Net benefit of PTRS
N_group = 8, N_samp = 4
	Net benefit of PTRS
N_group = 4, N_samp = 4
	Net benefit of PTRS
N_group = 2, N_samp = 4
	Net benefit of PTRS
N_group = 2, N_samp = 2

	Qualcomm R4-2304601
	120kHz, 4RBs
	min(example1, example2)
	-33.8
	
	-35.3
	
	
	
	1.5
	
	

	
	120kHz, 16RBs
	
	-32.9
	-33.6
	
	
	
	0.7
	
	
	

	
	120kHz, 64RBs
	
	-32.7
	-32.7
	
	
	
	0
	
	
	

	
	120kHz, 256RBs
	
	-32.5
	-32.3
	
	
	
	-0.2
	
	
	

	Xiaomi R4-2308805

	120kHz, 4RBs
	UE example 1
	-31.0 -34.1 
	-30.7 -33.6 
	-31.3 -34.4 
	-31.3 -34.3 
	
	-0.3-0.4 
	0.3 
	0.20.3 
	

	
	
	UE example 2 
	-23.7 -26.8 
	-27.9 -30.9 
	-25.9 -29.0 
	-23.9 -26.8 
	
	4.2 4.1 
	2.2 2.1 
	0.2 0.0 
	

	
	
	From Qualcomm
	-33.0 -36.0 
	-33.7 -36.6 
	-33.9 -37.0 
	-33.6 -36.6 
	-33.2
	0.7 0.6 
	0.9 1.0 
	0.6 
	0.2 

	
	
	From MTK
	-34.9 -37.9 
	-35.1 -38.1 
	-35.6 -38.6 
	-35.4 -38.4 
	-35.0
	0.2 
	0.7 
	0.5 
	0.1 

	
	120kHz, 10RBs
	UE example 1
	-29.4 -32.5 
	-29.1 -32.1 
	-29.2 -32.2 
	-29.1 -32.1 
	
	-0.3-0.4 
	-0.2 -0.3 
	-0.3 -0.4 
	

	
	
	UE example 2 
	-23.2 -26.2 
	-26.7 -29.8 
	-24.8 -27.9 
	-23.1 -26.1 
	
	3.5 3.6 
	1.6 1.7 
	-0.1 
	

	
	
	From Qualcomm
	-32.2 -35.3 
	-32.6 -35.7 
	-32.5 -35.6 
	-32.2 -35.2 
	-31.8 
	0.4 
	0.3 
	0.0 -0.1 
	-0.4 

	
	
	From MTK
	-33.5 -36.5 
	-33.6 -36.6 
	-33.6 -36.6 
	-33.4 -36.4 
	-32.8 
	0.1 
	0.1 
	-0.1 -0.2 
	-0.7 

	
	120kHz, 16RBs
	UE example 1
	-28.9 -32.0 
	-28.4 -31.4 
	-28.4 -31.4 
	-28.3 -31.3 
	
	-0.5 -0.6 
	-0.5 -0.6 
	-0.6-0.7 
	

	
	
	UE example 2 
	-23.1 -26.2 
	-26.9 -29.9 
	-24.9 -27.9 
	-23.0 -26.0 
	
	3.83.7 
	1.8 1.7 
	-0.1 -0.2 
	

	
	
	From Qualcomm
	-32.0 -35.1 
	-31.3 -35.4 
	-31.8 -35.2 
	-31.8 -34.8 
	-31.3 
	0.40.3 
	0.1 
	-0.2-0.3 
	-0.7

	
	
	From MTK
	-33.0 -36.1 
	-32.9 -35.9 
	-32.8 -35.9 
	-32.6 -35.7 
	-32.0 
	-0.1-0.2 
	-0.2 
	-0.4 
	-1

	
	120kHz, 64RBs
	UE example 1
	-28.2 -31.2 
	-27.1 -30.1 
	-27.0 -30.0 
	-26.9 -29.9 
	
	-1.1 
	-1.2 
	-1.3 
	

	
	
	UE example 2 
	-23.1 -26.0 
	-27.2 -30.1 
	-24.8-27.8 
	-22.9 -26.0 
	
	4.1 
	1.7 1.8 
	-0.20.0 
	

	
	
	From Qualcomm
	-31.8 -34.8 
	-32.0 -34.9 
	-31.6 -34.6 
	-31.1 -34.1 
	
	0.20.1 
	-0.2 
	-0.7 
	

	
	
	From MTK
	-32.4 -35.4 
	-31.7 -34.7 
	-31.6 -34.5 
	-31.3 -34.3 
	
	-0.7 
	-0.8 -0.9 
	-1.1 
	

	Vivo R4-2308227
	120kHz, 4RBs
	From Qualcomm
	-34.7217
	-34.3119
	
	
	
	-0.4098
	
	
	

	
	
	From MTK
	-36.4809
	-35.7798
	
	
	
	-0.7011
	
	
	

	
	120kHz, 8RBs
	From Qualcomm
	-33.3038
	-32.9937
	-33.946
	-32.8345
	
	-0.3101
	0.6422
	-0.4693
	

	
	
	From MTK
	-34.5513
	-34.0163
	-34.7963
	-34.022
	
	-0.535
	0.245
	-0.5293
	

	
	120kHz, 16RBs
	From Qualcomm
	-35.5055
	-33.3672
	
	
	
	-2.1383
	
	
	

	
	
	From MTK
	-34.1009
	-32.5789
	
	
	
	-1.522
	
	
	

	
	120kHz, 32RBs
	From Qualcomm
	-32.6484
	-30.7554
	
	
	
	-1.893
	
	
	

	
	
	From MTK
	-33.4813
	-31.4505
	
	
	
	-2.0308
	
	
	

	
	120kHz, 64RBs
	From Qualcomm
	-32.8215
	-29.8556
	
	
	
	-2.9659
	
	
	

	
	
	From MTK
	-33.2358
	-30.0408
	
	
	
	-3.195
	
	
	

	ZTE R4-2314619

	120kHz, 8RBs
	From MTK
	-31.9
	
	
	
	-31.4
	
	
	
	-0.5

	
	120kHz, 20RBs
	
	-31.6
	
	-31.5
	
	
	
	-0.1
	
	

	
	120kHz, 20RBs
	
	-30.7
	
	
	-30.8
	
	
	0.1
	
	

	
	120kHz, 66RBs
	
	-30.8
	-30.9
	
	
	
	
	0.1
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