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1. Introduction
In RAN4 #106-bis e meeting, majority companies would like to further evaluate the phase noise profiles to define the MPR for UL 256QAM  and the simulation assumptions to evaluate the candidate phase noise profiles are agreed as below in WF[1]:
	Parameters
	Value

	Frequency
	29, 39 GHz

	SCS
	60kHz, 120kHz

	BW
	100MHz

	RB Size
	128RB for 60kHz, 64RB for 120kHz

	Background AWGN
	No additional noise

	Time offset/Frequency offset
	0

	Antenna configuration
	1T1R

	Modulation
	256QAM

	Waveform type
	CP-OFDM / DFT-s-OFDM

	DMRS
	3 symbols per slot (UL DMRS add-pos = 2)

	PTRS configuration
	OFF/ON

For CP-OFDM:

L-PTRS (Time density) = 1 (every 1 symbol)

K-PTRS (Freq density) =2 (every 2 RBs)

For DFTs-OFDM:

L-PTRS (Time density) = 1 (every symbol)

N_group = 8, N_samp = 4

Other PTRS configurations can be considered for narrow RB allocations, especially for DFT-s-OFDM.

	EVM measurement
	Data aided EVM calculation, based on ideal data signal

	Phase noise profiles
	Refer to Issue 1-1-4


And related phase noise profiles will be evaluated in this contribution based on above simulation assumption. And in this contribution, we will further analysis the minimum EIRP for EVM test and other issues.
2.  Discussion
2.1 Evaluation of Phase noise profiles 
In last meeting, some candidate phase noise profiles were agree in WF [1] as below:

· For 29GHz: 

· Example 1 in TR38.803 for 29 GHz.

· Example 2 in TR38.803.

· New phase noise model using the pole-zero method based on following function:
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·   Parameters from Qualcomm

	PSD0
	32 dB
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·    Parameters from  MTK
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Figure 2.1-1 compared the power spectral density of different phase noise profiles for 29GHz: 
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Figure 2.1-1 Power spectral density of different phase noise profiles for 29GHz
· 39GHz

· Example 2 in TR38.803.

· Example 1-based using following function:
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· Parameters from vivo
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· Parameters from Anritsu
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· New phase noise model using the pole-zero method based on following function:
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· Parameters from MTK
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· Adopt min(example1, example2) as the phase noise profile for UL256QAM, where ‘example2’ refers to the example phase noise profiles in TR38.803 and ‘example1’ refers to Example 1-based for 39GHz.

Figure 2.1-2 compared the power spectral density of different phase noise profiles for 39GHz: 
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Figure 2.1-2 Power spectral density of different phase noise profiles for 39GHz
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 2.1‑1 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
	-31.1 
	-31.5 
	0.4 

	Example 2 from TR38.803
	-26.6 
	-28.4 
	1.8 

	Phase noise Profile from Qualcomm
	-34.8 
	-36.0 
	1.2 

	Phase noise Profile from MTK
	-35.4 
	-36.0 
	0.7 


Table 2.1‑2 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
	-31.2 
	-30.1 
	-1.0 

	Example 2 from TR38.803
	-26.0 
	-30.1 
	4.1 

	Phase noise Profile from Qualcomm
	-34.8 
	-34.9 
	0.2 

	Phase noise Profile from MTK
	-35.4 
	-34.7 
	-0.7 


From table 2.1-1 and table 2.1-2 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.

Proposal 1: Both of the phase noise profiles from Qualcomm and MTK for 29GHz can be used in MPR simulation.
· New phase noise model using the pole-zero method based on following function:
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·   Parameters from Qualcomm

	PSD0
	32 dB
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·    Parameters from  MTK
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For 39GHz:
Table 2.1‑3 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
	-27.8 
	-28.1 
	0.3 

	Example 1:Anritsu parameter
	-28.1 
	-28.5 
	0.4 

	Example 2 from TR38.803
	-24.1 
	-25.8 
	1.7 

	Phase noise Profile from Qualcomm

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

	Phase noise Profile from Qualcomm

Min(Example1- Anritsu, Example2)
	-32.2 
	-33.3 
	1.1 

	Phase noise Profile from MTK
	-32.4 
	-33.0 
	0.6 


	Table 2.1‑4 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
	-27.9 
	-26.7 
	-1.2 

	Example 1:Anritsu parameter
	-28.2 
	-27.0 
	-1.2 

	Example 2 from TR38.803
	-23.6 
	-27.5 
	4.0 

	Phase noise Profile from Qualcomm

Min(Example1-VIVO, Example2)
	-32.1 
	-32.1 
	0.0 

	Phase noise Profile from Qualcomm

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

	Phase noise Profile from MTK
	-32.4 
	-31.6 
	-0.8 


From table 2.1-3 and table 2.1-4 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 profilesthat 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.
Proposal 2: The phase noise profile from MTK for 39GHz can be used in MPR simulation.
· New phase noise model using the pole-zero method based on following function:
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· Parameters from MTK
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2.2  Minimum EIRP
In last meeting, it was agreed down select from Option 1 and Option 2 for minimum EIRP.
· Option 1: The minimum EIRP for UL 256 QAM for EVM test could be relaxed by 14 dB based on the difference between the SNR of 256QAM (29.1dB) and the SNR of QPSK(15.1dB). 

	Parameter
	Unit
	Level for PC1
	Level for PC2
	Level for PC5

	UE EIRP
	dBm
	( 4
	( -13
	( -6

	UE EIRP for UL 256 QAM
	dBm
	( 18
	( 1
	( 8

	Operating conditions
	
	Normal Conditions

	NOTE 1:
PTRS is configured for 256 QAM


· Option 2: Use a “-1dB/dB” relation to calculate the minimum EIRP requirement for 256QAM and consider 1dB correction factor. 

	Parameter
	Unit
	PC1
	PC2
	PC5

	UE EIRP
	dBm
	( 4
	( -13
	( -6

	UE EIRP for UL 256 QAM
	dBm
	( 19.5
	( 2.5
	( 9.5


The difference between Option 1 and Option 2 is whether the correction factor is needed for UL 256QAM. As other modulations for FR2-1, the minimum EIRP is defined according to the SNR relationships between different modulation modes, i.e., -1dB/dB relation, there is no any corrector factor. 
And in the discussion of the minimum EIRP for EVM test for FR2-2, the mainly corrector factors considered are due to higher frequency range and introduction of larger channel BWs, shown in table 2.2-1 excerpt from [6]:

Table 2.2-1 n263 EVM minimum power levels as a function of CBW
[image: image24.emf]PC1 n262 n263 400 MHz n263 800 MHz n263 1600 MHzn263 2000 MHz

CCBW 400 400 800 1600 2000

BW factor 0.0 3.0 6.0 7.0

peak EIRP factor -3.6 -3.6 -3.6 -3.6

frequency factor 0 2.0 2.0 2.0 2.0

min peak EIRP 34.2 30.6 30.6 30.6 30.6

EVM EIRP min power limit - QPSK 4 2 5 8 9

EVM EIRP min power limit - 16QAM 7 5 8 11 12

EVM EIRP min power limit - 64QAM 11 9 12 15 16

PC2 n262 n263 400 MHz n263 800 MHz n263 1600 MHzn263 2000 MHz

CCBW 400 400 800 1600 2000

BW factor 0.0 3.0 6.0 7.0

peak EIRP factor -0.2 -0.2 -0.2 -0.2

frequency factor 0 2.0 2.0 2.0 2.0

min peak EIRP 22.9 22.7 22.7 22.7 22.7

EVM EIRP min power limit - QPSK -13 -11 -8 -5 -4

EVM EIRP min power limit - 16QAM -10 -8 -5 -2 -1

EVM EIRP min power limit - 64QAM -6 -4 -1 2 3

PC3 n262 n263 400 MHz n263 800 MHz n263 1600 MHzn263 2000 MHz

CCBW 400 400 800 1600 2000

BW factor 0.0 3.0 6.0 7.0

peak EIRP factor -1.9 -1.9 -1.9 -1.9

frequency factor 0 2.0 2.0 2.0 2.0

min peak EIRP 16 14.1 14.1 14.1 14.1

EVM EIRP min power limit - QPSK -13 -13 -10 -7 -6

EVM EIRP min power limit - 16QAM -10 -10 -7 -4 -3

EVM EIRP min power limit - 64QAM -6 -6 -3 0 1


 For FR2-1 UL 256QAM, there is no clear reason to introduce some corrector factor.
Proposal 3: The minimum EIRP for UL 256 QAM for EVM test could be relaxed by 14 dB based on the difference between the SNR of 256QAM (29.1dB) and the SNR of QPSK(15.1dB):
	Parameter
	Unit
	Level for PC1
	Level for PC2
	Level for PC5

	UE EIRP
	dBm
	( 4
	( -13
	( -6

	UE EIRP for UL 256 QAM
	dBm
	( 18
	( 1
	( 8

	Operating conditions
	
	Normal Conditions

	NOTE 1:
PTRS is configured for 256 QAM


Proposal 4: If necessary, one UE capability can be introduced to indicate the maximum channel bandwidth to support UL 256QAM.
2.3 PTRS configuration
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 2.3-1 and table 2.3-2 show the simulation results for CP- OFDM at 29GHz and 39GHz. Table 2.3-3 and table 2.3-4 show the simulation results for DFT-s- OFDM at 29GHz and 39GHz.

For CP- OFDM:

Table 2.3-1 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
	-34.0 
	-34.2 
	-33.6 
	0.2 
	-0.6 

	Example 2 from TR38.803
	-26.9 
	-28.1 
	-27.6 
	1.2 
	-0.5 

	Phase noise Profile from Qualcomm
	-36.0 
	-36.9 
	-36.4 
	0.9 
	-0.5 

	Phase noise Profile from MTK
	-37.9 
	-38.4 
	-37.8 
	0.5 
	-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
	-31.9 
	-32.3 
	-32.1 
	0.4 
	-0.2 

	Example 2 from TR38.803
	-26.7 
	-28.3 
	-28.0 
	1.6 
	-0.3 

	Phase noise Profile from Qualcomm
	-35.2 
	-36.3 
	-36.0 
	1.1 
	-0.2 

	Phase noise Profile from MTK
	-36.1 
	-36.7 
	-36.5 
	0.6 
	-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
	-31.1 
	-31.5 
	-31.5 
	0.4 
	-0.1 

	Example 2 from TR38.803
	-26.6 
	-28.4 
	-28.3 
	1.8 
	-0.1 

	Phase noise Profile from Qualcomm
	-34.8 
	-36.0 
	-36.0 
	1.2 
	-0.1 

	Phase noise Profile from MTK
	-35.4 
	-36.0 
	-35.9 
	0.7 
	-0.1 


Table 2.3-2 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
	-30.9 
	-30.9 
	-30.2 
	0.0 
	-0.6 

	Example 1:Anritsu parameter
	-31.1 
	-31.1 
	-30.5 
	0.0 
	-0.6 

	Example 2 from TR38.803
	-24.4 
	-25.5 
	-25.1 
	1.2 
	-0.5 

	Phase noise Profile from Qualcomm; 

Min(Example1-VIVO, Example2)
	-33.3 
	-34.1 
	-33.5 
	0.8 
	-0.5 

	Phase noise Profile from Qualcomm;

Min(Example1- Anritsu, Example2)
	-33.3 
	-34.1 
	-33.6 
	0.8 
	-0.5 

	Phase noise Profile from MTK
	-35.1 
	-35.5 
	-34.9 
	0.4 
	-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
	-28.6 
	-28.9 
	-28.7 
	0.2 
	-0.2 

	Example 1:Anritsu parameter
	-29.0 
	-29.2 
	-29.0 
	0.3 
	-0.2 

	Example 2 from TR38.803
	-24.2 
	-25.7 
	-25.5 
	1.5 
	-0.3 

	Phase noise Profile from Qualcomm;

Min(Example1-VIVO, Example2)
	-32.5 
	-33.5 
	-33.3 
	1.0 
	-0.2 

	Phase noise Profile from Qualcomm;

Min(Example1- Anritsu, Example2)
	-32.5 
	-33.6 
	-33.3 
	1.0 
	-0.2 

	Phase noise Profile from MTK
	-33.2 
	-33.7 
	-33.5 
	0.5 
	-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
	-27.8 
	-28.1 
	-28.1 
	0.3 
	-0.1 

	Example 1:Anritsu parameter
	-28.1 
	-28.5 
	-28.4 
	0.4 
	-0.1 

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

	Phase noise Profile from Qualcomm

Min(Example1-VIVO, Example2)
	-32.2 
	-33.3 
	-33.2 
	1.1 
	-0.1 

	Phase noise Profile from Qualcomm

Min(Example1- Anritsu, Example2)
	-32.2 
	-33.3 
	-33.2 
	1.1 
	-0.1 

	Phase noise Profile from MTK
	-32.4 
	-33.0 
	-32.9 
	0.6 
	-0.1 


From Table 2.3-1 and table 2.3-2 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.
Proposal 5: For CP-OFDM, using a fixed PTRS configuration (K = 2, L = 1) for all 29GHz and 39GHz devices.
For DFT-S-OFDM:
Table 2.3-3 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
	-34.1 
	-33.6 
	-34.4 
	-34.3 
	-0.4 
	0.3 
	0.2 

	Example 2 from TR38.803
	-26.8 
	-30.9 
	-29.0 
	-26.8 
	4.1 
	2.1 
	0.0 

	Phase noise Profile from Qualcomm
	-36.0 
	-36.6 
	-37.0 
	-36.6 
	0.6 
	1.0 
	0.6 

	Phase noise Profile from MTK
	-37.9 
	-38.1 
	-38.6 
	-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
	-32.5 
	-32.1 
	-32.2 
	-32.1 
	-0.4 
	-0.3 
	-0.4 

	Example 2 from TR38.803
	-26.2 
	-29.8 
	-27.9 
	-26.1 
	3.6 
	1.7 
	-0.1 

	Phase noise Profile from Qualcomm
	-35.3 
	-35.7 
	-35.6 
	-35.2 
	0.4 
	0.3 
	-0.1 

	Phase noise Profile from MTK
	-36.5 
	-36.6 
	-36.6 
	-36.4 
	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
	-32.0 
	-31.4 
	-31.4 
	-31.3 
	-0.6 
	-0.6 
	-0.7 

	Example 2 from TR38.803
	-26.2 
	-29.9 
	-27.9 
	-26.0 
	3.7 
	1.7 
	-0.2 

	Phase noise Profile from Qualcomm
	-35.1 
	-35.4 
	-35.2 
	-34.8 
	0.3 
	0.1 
	-0.3 

	Phase noise Profile from MTK
	-36.1 
	-35.9 
	-35.9 
	-35.7 
	-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
	-31.2 
	-30.1 
	-30.0 
	-29.9 
	-1.1 
	-1.2 
	-1.3 

	Example 2 from TR38.803
	-26.0 
	-30.1 
	-27.8 
	-26.0 
	4.1 
	1.8 
	0.0 

	Phase noise Profile from Qualcomm
	-34.8 
	-34.9 
	-34.6 
	-34.1 
	0.1 
	-0.2 
	-0.7 

	Phase noise Profile from MTK
	-35.4 
	-34.7 
	-34.5 
	-34.3 
	-0.7 
	-0.9 
	-1.1 


Table 2.3-4 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
	-30.9 
	-30.2 
	-31.0 
	-31.0 
	-0.7 
	0.1 
	0.1 

	Example 1:

Anritsu parameter
	-31.1 
	-30.5 
	-31.3 
	-31.3 
	-0.6 
	0.2 
	0.2 

	Example 2 from TR38.803
	-24.2 
	-28.4 
	-26.4 
	-24.3 
	4.2 
	2.2 
	0.1 

	Phase noise Profile from Qualcomm

Min(Example1-VIVO, Example2)
	-33.3 
	-33.6 
	-34.0 
	-33.8 
	0.3 
	0.7 
	0.5 

	Phase noise Profile from Qualcomm

Min(Example1- Anritsu, Example2)
	-33.3 
	-33.6 
	-34.1 
	-33.8 
	0.3 
	0.8 
	0.5 

	Phase noise Profile from MTK
	-35.1 
	-35.1 
	-35.7 
	-35.5 
	0.0 
	0.6 
	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
	-29.3
	-28.7 
	-28.8 
	-28.8 
	-0.6 
	-0.4 
	-0.5 

	Example 1:

Anritsu parameter
	-29.5 
	-29.0 
	-29.2 
	-29.1 
	-0.5 
	-0.4 
	-0.5 

	Example 2 from TR38.803
	-23.6 
	-27.2 
	-25.3 
	-23.5 
	3.6 
	1.7 
	-0.1 

	Phase noise Profile from Qualcomm

Min(Example1-VIVO, Example2)
	-32.6 
	-32.8 
	-32.7 
	-32.4 
	0.2 
	0.1 
	-0.2 

	Phase noise Profile from Qualcomm

Min(Example1- Anritsu, Example2)
	-32.6 
	-32.8 
	-32.7 
	-32.4 
	0.2 
	0.1 
	-0.2 

	Phase noise Profile from MTK
	-33.7 
	-33.6 
	-33.6 
	-33.4 
	-0.1 
	-0.1 
	-0.3 

	DFT-S-OFDM with phase noise， 39GHz, 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:

VIVO parameter
	-28.7 
	-27.9 
	-28.0 
	-28.0 
	-0.8 
	-0.7 
	-0.7 

	Example 1:

Anritsu parameter
	-29.0 
	-28.3 
	-28.4 
	-28.3 
	-0.7 
	-0.6 
	-0.7 

	Example 2 from TR38.803
	-23.7 
	-27.5 
	-25.3 
	-23.5 
	3.8 
	1.6 
	-0.2 

	Phase noise Profile from Qualcomm

Min(Example1-VIVO, Example2)
	-32.4 
	-32.5 
	-32.3 
	-32.0 
	0.1 
	-0.1 
	-0.4 

	Phase noise Profile from Qualcomm

Min(Example1- Anritsu, Example2)
	-32.5 
	-32.6 
	-32.4 
	-32.0 
	0.1 
	-0.1 
	-0.5 

	Phase noise Profile from MTK
	-33.2 
	-32.9 
	-32.9 
	-32.7 
	-0.3 
	-0.3 
	-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
	-27.9 
	-26.7 
	-26.6 
	-26.5 
	-1.2 
	-1.3 
	-1.4 

	Example 1:

Anritsu parameter
	-28.2 
	-27.0 
	-26.9 
	-26.8 
	-1.2 
	-1.2 
	-1.4 

	Example 2 from TR38.803
	-23.6 
	-27.5 
	-25.3 
	-23.3 
	4.0 
	1.7 
	-0.2 

	Phase noise Profile from Qualcomm

Min(Example1-VIVO, Example2)
	-32.1 
	-32.1 
	-31.7 
	-31.3 
	0.0 
	-0.3 
	-0.7 

	Phase noise Profile from Qualcomm

Min(Example1- Anritsu, Example2)
	-32.1 
	-32.2 
	-31.8 
	-31.4 
	0.1 
	-0.3 
	-0.7 

	Phase noise Profile from MTK
	-32.4 
	-31.6 
	-31.5 
	-31.3 
	-0.8 
	-0.9 
	-1.1 


From Table 2.3-3 and table 2.3-4 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 2.3-5. 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 2.3-5 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


Proposal 6: For DFT-s-OFDM, don’t specify PTRS configuration.
3. Conclusion

This contribution provided the simulation results to evaluate the phase noise profile and further analysis the minimum EIRP and PTRS configuration for EVM test. And proposed:

Proposal 1: Both of the phase noise profiles from Qualcomm and MTK for 29GHz can be used in MPR simulation.
· New phase noise model using the pole-zero method based on following function:
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·   Parameters from Qualcomm
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·    Parameters from  MTK
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Proposal 2: The phase noise profile from MTK for 39GHz can be used in MPR simulation.
· New phase noise model using the pole-zero method based on following function:
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· Parameters from MTK
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Proposal 3: The minimum EIRP for UL 256 QAM for EVM test could be relaxed by 14 dB based on the difference between the SNR of 256QAM (29.1dB) and the SNR of QPSK(15.1dB):
	Parameter
	Unit
	Level for PC1
	Level for PC2
	Level for PC5

	UE EIRP
	dBm
	( 4
	( -13
	( -6

	UE EIRP for UL 256 QAM
	dBm
	( 18
	( 1
	( 8

	Operating conditions
	
	Normal Conditions

	NOTE 1:
PTRS is configured for 256 QAM


Proposal 4: If necessary, one UE capability can be introduced to indicate the maximum channel bandwidth to support UL 256QAM.
Proposal 5: For CP-OFDM, using a fixed PTRS configuration (K = 2, L = 1) for all 29GHz and 39GHz devices.
Proposal 6: For DFT-s-OFDM, don’t specify PTRS configuration for all 29GHz and 39GHz devices.
Reference
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