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1. Introduction
In RAN4 #107e meeting, the phase noise profiles and PTRS configurations for EVM simulation were agreed [1], and the remaining issues are the MPR values and how to configure the PTRS in EVM test as below list: 
MPR
Issue 1-2: MRP requirements

· Proposals

· Option 1: The reasonable MPR value should be defined based on the MPR simulation results and EVM test dynamic range analysis.
· Option 2: The MPR of UL 256 QAM needs to be confined so that the UE can reach reasonable EIRP levels in a real network scenario.

· The MPR for UL 256 QAM shall not exceed 3 dB (i.e., 1dB~3dB) more than 64QAM. 
EVM test
Issue 2-2-1b: PTRS configuration for EVM test for CP-OFDM

· Proposals

· Option 1: Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration for CP-OFDM. 

· Option 2: Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration for CP-OFDM when UEs declare they need PTRS to meet Tx signal quality requirements, FFS how UEs declare whether they need PTRS or not.
Issue 2-2-2b: PTRS configuration for EVM test for DFT-S-OFDM

· Proposals

· Option 1: PTRS is not configured for all RBs allocation.

· Option 2: The following PTRS configuration is established for UEs that declare they need PTRS to meet Tx signal quality requirements: 

· FFS which PTRS configuration adopt for DFT-s-OFDM for narrow RBs allocations (20 RBs or narrower). (Companies are expected to submit related simulation results for narrow RBs allocations to further evaluate whether or which PTRS configuration adopt)
· PTRS is not configured for DFT-s-OFDM for allocations wider than 20 RBs.
· FFS how UEs declare whether they need PTRS or not.

· Option 3: The following PTRS configuration is established: 
· FFS which PTRS configuration adopt for DFT-s-OFDM for narrow RBs allocations (20 RBs or narrower). (Companies are expected to submit related simulation results for narrow RBs allocations to further evaluate whether or which PTRS configuration adopt)

· PTRS is not configured for DFT-s-OFDM for allocations wider than 20 RBs.
This contribution mainly provided the MPR simulation results and analysed the PTRS configuration.
2.  Discussion
2.1 MPR simulation results 
Based on the agreed MRP simulation assumptions, we simulated the MPR for PC1 with 100MHz channel bandwidth, the detail simulation parameters are shown in table 2.1-1:

Table 2.1-1 FR2-1 256QAM MPR simulation parameters
	Parameters
	Value

	Frequency
	29GHz

	SCS
	120kHz

	BW
	100MHz

	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
	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
	For 29 GHz

Prameters from MTK
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And the EVM budget is shown in Table 2.1-2:

Table 2.1-2 EVM budget in MPR simulation for 256QAM
	Tx EVM contributor
	EVM (%)
	SNR (dB)

	Phase Noise
	1.41
	37

	IQ Imbalance(w/ compensation)
	1.70
	35.4

	PA Non-linearity & Transmitter
	2.70
	31.4

	Total
	3.49
	29.1


Based on above simulation parameters, we simulated different configurations:

· PC1 100MHz without PN and PTRS.

· PC1 100MHz with PN and PTRS.
· PC1 100MHz with PN and without PTRS. 
The simulation results for DFT-s-OFDM are shown in figure 2.1-1 to figure 2.1-3:
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Figure 2.1-1 PC1 100MHz MPR for 256QAM without PN and PTRS for DFT-s-OFDM
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Figure 2.1-2 PC1 100MHz MPR for 256QAM with PN and PTRS for DFT-s-OFDM
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Figure 2.1-3 PC1 100MHz MPR for 256QAM with PN without PTRS for DFT-s-OFDM
The simulation results for CP-OFDM are shown in figure 2.1-4 to figure 2.1-6:
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Figure 2.1-4 PC1 100MHz MPR for 256QAM without PN and PTRS for CP-OFDM
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Figure 2.1-5 PC1 100MHz MPR for 256QAM with PN and PTRS for CP-OFDM
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Figure 2.1-6 PC1 100MHz MPR for 256QAM with PN without PTRS for CP-OFDM
Table 2.1-3 shows the largst MPR values in each regions based on above figure 2.1-1 to figure 2.1-6.
Table 2.1-3 MPRWT for power class 1, BWchannel =100 MHz in FR2-1
	Modulation
	MPRWT (dB), BWchannel =100 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	w/o PN
	11.7
	11.7
	11.4

	
	w/ PN w/ PTRS
	12.8
	12.3
	11.4

	
	w/ PN w/o PTRS
	13
	12.8
	12.1

	CP-OFDM
	w/o PN
	12.4
	13.2
	12.5

	
	w/ PN w/ PTRS
	14.9
	14.5
	14.1

	
	w/ PN w/o PTRS
	14.5
	13.9
	13.9


From Table 2.1-3, we can see the impact of phase noise to MPR value is about 1dB. And for DFT-s-OFDM, we can see about 0.5dB benefit when introducing the PTRS correction. But for CP-OFDM, there is no the benefit when introducing PTRS correction.
Table 2.1-4 shows the MPR difference between 64QAM and 256QAM:
Table 2.1-4 MPR difference between 64QAM and 256QAM
	Modulation
	MPR difference between 64QAM and 256QAM

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	w/o PN
	5.2
	6.7
	6.4

	
	w/ PN w/ PTRS
	6.3
	7.3
	6.4

	
	w/ PN w/o PTRS
	6.5
	7.8
	7.1

	CP-OFDM
	w/o PN
	4.9
	5.7
	5

	
	w/ PN w/ PTRS
	7.4
	7
	6.6

	
	w/ PN w/o PTRS
	7
	6.4
	6.4


From Table 2.1-4, we can see the MPR values of 256QAM are at least 5dB larger than that of 64QAM, and the largest MPR difference between 64QAM and 256QAM is 7.4dB with PTRS correction and 7.8dB without PTRS correction.
In last meeting, RAN4 has agreed the minimum EIRP for PC1 256 QAM is larger than 18dBm, if we consider the largest 14.9 dB MPR for 29GHz PC1 256QAM based on our simulation, the dynamic range for EVM test is 7dB, it may be insufficient. 
In last meeting, there are two options about how to define the MPR or UL 256QAM:

· Option 1: The reasonable MPR value should be defined based on the MPR simulation results and EVM test dynamic range analysis.
· Option 2: The MPR of UL 256 QAM needs to be confined so that the UE can reach reasonable EIRP levels in a real network scenario.

· The MPR for UL 256 QAM shall not exceed 3 dB (i.e., 1dB~3dB) more than 64QAM. 
To balance the larger MPR and EVM test dynamic range, we can define the MPR based on simulation result without PN and option 2, the MPR of UL 256 QAM shall not exceed 5 dB more than 64QAM.

Proposal 1: The MPR of UL 256 QAM shall not exceed 5 dB more than 64QAM.
2.2 PTRS configuration
Based on the open issue for PTRS configuration in EVM test, there are two remaining issues: one is whether the UE can declare that they need PTRS or not in field and EVM testing and how to indicate no PTRS is needed, another one is how to choose PTRS recommended configuration.
Firstly, we would like to clarify the fact that the PTRS is mandatory for FR2 with UE capability signalling from Release 15, since we can find the prerequisite feature of ‘ptrs-DensityRecommendationSetUL’ is ‘onePortsPTRS’ as shown in TR 38.822:
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And the capability of ‘onePortsPTRS’ is mandatory for FR2 as the description in TS 38.306:

	onePortsPTRS

Defines whether UE supports PT-RS with 1 antenna port in DL reception and/or UL transmission. It is mandatory with UE capability signalling for FR2 and optional for FR1. The left most in the bitmap corresponds to DL reception and the right most bit in the bitmap corresponds to UL transmission.
	UE
	CY
	No
	Yes


That is, the absence of ‘ptrs-DensityRecommendationSetUL’ for FR2 doesn’t mean there is no preferred PTRS and just means there is no recommended PTRS and how to configure PTRS depends on the network.
Observation 1: The PTRS is mandatory for FR2 with UE capability signalling.
So I think the intention of UEs declare whether they need PTRS or not is to make no PTRS to be one of recommended PTRS configurations, not to be a UE capability.
We need further check whether the capability of ‘ptrs-DensityRecommendationSetUL’ can indicate no PTRS or not before discussing the new capability. 
In TS 38.214, the definition of the PTRS pattern for CP-OFDM are a function of the corresponding scheduled MCS and scheduled bandwidth in a corresponding bandwidth part in Table 2.2-1 and Table 2.2-2:
Table 2.2-1: Time density of PT-RS as a function of scheduled MCS

	Scheduled MCS
	Time density(
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	IMCS < ptrs-MCS1 
	PT-RS is not present

	ptrs-MCS1 
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 IMCS < ptrs-MCS2
	4

	ptrs-MCS2 
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 IMCS < ptrs-MCS3
	2

	ptrs-MCS3 
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 IMCS < ptrs-MCS4
	1


Table 2.2-2: Frequency density of PT-RS as a function of scheduled bandwidth

	Scheduled bandwidth
	Frequency density (
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	NRB < NRB0
	PT-RS is not present

	NRB0 
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 NRB < NRB1
	2

	 NRB1 
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And the definition of the PTRS pattern for DFT-s-OFDM are a function of the corresponding scheduled bandwidth in a corresponding bandwidth part for DFT-s-OFDM shown in Table 2.2-3:

Table 2.2-3: 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 
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NRB < NRB1
	2
	2

	NRB1 
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 NRB < NRB2
	2
	4

	NRB2 
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 NRB < NRB3
	4
	2

	NRB3 
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 NRB < NRB4
	4
	4

	NRB4 
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 NRB
	8
	4


From the aspect of uplink PTRS RRC configuration, for CP-OFDM it defined that if either or both of the parameters PT-RS time density (LPT-RS) and PT-RS frequency density (KPT-RS), shown in Table 2.2-1 and Table 2.2-2, indicates that are configured as 'PT-RS not present', the UE shall assume that PT-RS is not present. And if the higher layer parameter PTRS-UplinkConfig indicates that the time density thresholds ptrs-MCSi = ptrs-MCSi+1, then the time density LPTRS of the associated row where both these thresholds appear in Table 6.2.3.1-1 is disabled. If the higher layer parameter frequencyDensity in PTRS-UplinkConfig indicates that the frequency density thresholds NRB,i = NRB,i+1, then the frequency density KPTRS of the associated row where both these thresholds appear in Table 6.2.3.1-2 is disabled.
For DFT-s-OFDM, the UE shall assume no PT-RS is present when the number of scheduled RBs is less than NRB0 if NRB0 > 1 or if the RNTI equals TC-RNTI.
And for the UE capability of ‘ptrs-DensityRecommendationSetUL’, the candidate value range of  ‘ptrs-DensityRecommendationSetUL’ is the same as that of uplink PTRS RRC configuration as described in TR 38.822.
In comparison with uplink PTRS RRC configuration, for CP-OFDM, it means no PTRS when UE indicates ptrs-MCS2 = ptrs-MCS3 = ptrs-MCS1 and/or NRB,1 = NRB,0 . For DFT-s-OFDM, it means no PTRS when UE indicates NRB,4 = NRB,3=NRB,2 = NRB,1= NRB,0. 
Observation 2: The current UE capability of ‘ptrs-DensityRecommendationSetUL’ can indicate no PTRS.
Proposal 2: No need new signalling to indicate no PTRS, the current UE capability of ‘ptrs-DensityRecommendationSetUL’ is enough.

Therefore, for PTRS configuration we just need further discuss how to choose PTRS recommended configurations in EVM test.

For CP-OFDM, the candidate options are
Option 1: Adopt L-PTRS = 1 K-PTRS =2 as fixed PTRS configuration.

Option 2: UEs declare the PTRS configuration.

Option 3: No PTRS.

For DFT-s-OFDM, the candidate options are

Option 1: Adopt fixed PTRS configuration for narrow RBs allocation.

Option 2:  UEs declare the PTRS configuration.

Option 3: no PTRS.

And the current RB allocation of EVM test for the modulation schemes (i.e., QPSK, 16QAM, 64QAM) is shown in Table 2.2-4 and Table 2.2-5.
Table 2.2-4 EVM test configuration
	CP-OFDM/DFT-s-OFDM, QPSK/16QAM/64 QAM
	Inner_Full for PC2, PC3 and PC4

Inner_Full_Region1 for PC1

	
	Outer_Full


Table 2.2-5: Common Uplink Configuration for PC1, PC2, PC3, PC4 
	Channel Bandwidth
	SCS(kHz)
	OFDM
	Outer_Full
	Inner_Full for PC2, PC3, PC4
	Inner_Full_Region1 for PC1

	50MHz
	60
	DFT-s
	64@0
	20@223
20@204
	20@22

	
	
	CP
	66@0
	22@22
	22@22

	
	120
	DFT-s
	32@0
	10@113
10@104
	10@11

	
	
	CP
	32@0
	11@113
10@104
	11@11

	100MHz
	60
	DFT-s
	128@0
	40@443
40@404
	40@44

	
	
	CP
	132@0
	44@44
	44@44

	
	120
	DFT-s
	64@0
	20@223
20@204
	20@23

	
	
	CP
	66@0
	22@22
	22@22

	200MHz5
	60
	DFT-s
	256@0
	81@883
81@814
	81@88

	
	
	CP
	264@0
	88@88
	88@88

	
	120
	DFT-s
	128@0
	40@443
40@404
	40@44

	
	
	CP
	132@0
	44@44
	44@44

	400MHz5
	60
	DFT-s
	N/A
	N/A
	N/A

	
	
	CP
	N/A
	N/A
	N/A

	
	120
	DFT-s
	256@0
	64@66
	64@66

	
	
	CP
	264@0
	66@66
	66@66


Based on Table 2.2-5, we can see the RB allocation of outer_full is full RBs allocation for different channel bandwidth and the RB allocation of inner_full/ inner_full_region 1 is partial RBs allocation. And the EVM test will be done under full RBs allocation and partial RBs allocation for different channel bandwidth separately.
For CP-OFDM, based on the submitted simulation results in last meeting [2], 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. 
For DFT-s-OFDM, based PTRS group pattern in Table 2.2-3, we introduced more simulation cases and the simulation results for some PTRS configurations under different RB allocations are shown in Table 2.2-6 and Table 2.2-7. 

Table 2.2-6 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
	-36.0
	-36.2
	-36.6
	-36.6
	-37.0
	-36.6
	0.2
	0.6
	0.6
	1
	0.6

	Phase noise Profile from MTK
	-37.9
	-38.0
	-38.4
	-38.3
	-38.6
	-38.1
	0.1
	0.5
	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
	-35.5
	-35.1
	-35.5
	-35.5
	-35.9
	-35.9
	-0.4
	0.0
	0.0
	0.4
	0.4

	Phase noise Profile from MTK
	-36.9
	-36.3
	-36.8
	-36.5
	-37.1
	-37.0
	-0.6
	0.0
	-0.4
	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
	-35.3
	-34.9
	-35.2
	-35.2
	-35.6
	-35.7
	-0.4
	-0.1
	-0.1
	0.3
	0.4

	Phase noise Profile from MTK
	-36.5
	-35.9
	-36.4
	-36.1
	-36.6
	-36.6
	-0.6
	-0.1
	-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
	-35.1
	-34.4
	-34.8
	-35.0
	-35.2
	-35.4
	-0.7
	-0.3
	-0.1
	0.1
	0.3

	Phase noise Profile from MTK
	-36.1
	-35.1
	-35.7
	-35.4
	-35.9
	-35.9
	-1.0
	-0.4
	-0.7
	-0.2
	-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
	-35.1
	-34.4
	-34.7
	-34.8
	-35.0
	-35.3
	-0.7
	-0.4
	-0.3
	-0.1
	0.2

	Phase noise Profile from MTK
	-36.0
	-34.8
	-35.4
	-35.1
	-35.6
	-35.6
	-1.1
	-0.6
	-0.8
	-0.4
	-0.3


Table 2.2-7 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
	-35.1
	-35.1
	-35.5
	-35.3
	-35.7
	-35.1
	0.0
	0.4
	0.2
	0.6
	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
	-34.0
	-33.3
	-33.9
	-33.5
	-34.1
	-34.0
	-0.7
	-0.1
	-0.5
	0.1
	0.0

	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
	-33.7
	-32.9
	-33.4
	-33.1
	-33.6
	-33.6
	-0.8
	-0.3
	-0.6
	-0.1
	-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
	-33.2
	-32.1
	-32.7
	-32.4
	-32.9
	-32.9
	-1.1
	-0.5
	-0.8
	-0.4
	-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
	-33.1
	-31.8
	-32.4
	-32.1
	-32.5
	-32.6
	-1.2
	-0.7
	-1.0
	-0.5
	-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.

As we know, densely PTRS configurations 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 2.2-8. 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, it may not be recommended to configure PTRS.
Table 2.2-8 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


Based on MRP simulation and from Table 2.1-3, we can see there is about 0.5dB benefit for DFT-s-OFDM when introducing the PTRS correction. But there is no the benefit when introducing PTRS correction for CP-OFDM.

Due to we can’t get consistent PTRS performance from different simulations, we prefer no PTRS configuration in EVM test for CP-OFDM and DFT-s-OFDM.
Proposal 3: No PTRS configuration in EVM test for CP-OFDM and DFT-s-OFDM.
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: The MPR of UL 256 QAM shall not exceed 5 dB more than 64QAM.
Proposal 2: No need new signalling to indicate no PTRS, the current UE capability of ‘ptrs-DensityRecommendationSetUL’ is enough.

Proposal 3: No PTRS configuration in EVM test for CP-OFDM and DFT-s-OFDM.
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