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1. Introduction
In [1], several issues about PTRS configuration and phase noise are still pending, and in this contribution, we provide more evaluation results and our views on these issues.
2. Discussion
2.1 Phase noise profile
In [1], 2 new phase noise profiles were proposed:

Issue 2-1-2: Phase noise profile 
· Option 1: Adopt min(example1, example2) as the phase noise profile for UL256QAM, where ‘example’ refers to the example phase noise profiles in TR38.803. (Qualcomm/R4-2300707)
· Option 2: Consider a new UE phase noise profile based on the multi-pole/zero model with parameters shown in Table 1. (MTK/ R4-2301928)
Table 1 Phase noise modelling parameters for UL 256QAM
	PSD0
	33 dB

	
	
	
	
	

	1
	3e3
	2.37
	1
	3.3

	2
	550e3
	2.7
	1.6e6
	3.3

	3
	280e6
	2.53
	30e6
	1


· Option 3: It is necessary to perform further simulations and ideally using different simulation setups to have more confidence in the actual impact of using CPE compensation based on PTRS in EVM test setups (Anritsu)
=> Encourage companies provide the EVM floor based on the phase noise profiles in option 1 and option 2, other new phase noise profiles are not precluded.
More intuitively, the two models are shown below:
[image: ]
Figure 1 Illustration for Option 1 and Option 2 
The curves of these 2 options are quite similar. In [2], it was mentioned that the penalty of PTRS correction may be against the benefit from phase noise reduction, which is related to the phase noise profile. To further compare the difference, the following table provides the benefit of PTRS in 30GHz, and the DMRS-based correction is not considered. The channel model used in the simulation is AWGN and the SNR is set to the operating SNR that was agreed upon before, i.e., 28 dB, and the results of Example 1&Example 2 are also included.

Table I Benefit of PTRS in 256QAM, 66RB, 100MHz, SCS= 120kHz, CP-OFDM
	PTRS configuration
	CP-OFDM
	EVM without correction
	EVM with correction
	benefit

	L = 1, K =2
	Example1
	-22.6
	-22.7
	-0.1

	
	Example2
	-22.2
	-22.4
	-0.2

	
	Option 1
	-24.2
	-24.3
	-0.1

	
	Option 2
	-22.2
	-22.2
	0

	L = 1, K =4
	Example1
	-22.6
	-22.1
	0.5

	
	Example2
	-22
	-22.7
	-0.7

	
	Option 1
	-24.1
	-23.9
	0.2

	
	Option 2
	-21.5
	-21.5
	0


Table II Benefit of PTRS in 256QAM, 66RB, 100MHz, SCS= 120kHz, DFT-s-OFDM
	PTRS configuration
	DFT-s-OFDM
	EVM without correction
	EVM with correction
	benefit

	L = 1
(N_group,N_samp )= (4, 4)
	Example1
	-22.6
	-22.1
	0.5

	
	Example2
	-22
	-22.7
	-0.7

	
	Option 1
	-24.1
	-23.9
	0.2

	
	Option 2
	-21.5
	-21.5
	0

	L = 1
(N_group,N_samp )= (8, 4)
	Example1
	-22.6
	-21.8
	0.8

	
	Example2
	-22
	-24
	-2

	
	Option 1
	-24.1
	-24
	0.1

	
	Option 2
	-21.5
	-21.2
	0.3




Compared to the profile in TR38.803, both option 1 and option 2 have a more stable benefit on PTRS configuration, and in above the case that benefits less than zero is not appear. So, in our view, both option 1 and option 2 can be used for MPR evaluation.

Observation 1: Option 1 and Option 2 have similar performances on PTRS correction.

Proposal 1: Either Option 1 and Option 2 can be used in MPR evaluation, further down selection is not needed.

2.2 PTRS configuration
For the PTRS configuration in the test, there are also several options:

[bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Issue 3-2-1: PTRS configuration for EVM test
· Option1: 
· Using a fixed PTRS configuration (K = 2, L = 1) for all devices as the default configuration for the EVM test.
· Recommended PTRS configuration by UE via IE PTRS-DensityRecommendationSetUL for the EVM test is allowed. UE shall be tested according to recommended PTRS configuration when IE is signalled.
· Recommended PTRS is optional.

Based on the simulation in the previous section, the EVM performance of UE is different under different PTRS configurations. If a fixed configuration is used, it is not easy for UE to meet the requirement under any situations, e.g., different MCS, RB allocations. However, if the test is only based on UE recommendation configuration, it is also unreasonable because this means the UE can only meet the requirement when recommended PTRS configuration is used, but actually even UE supports this capability and report the configuration to NW, this configuration is only a reference for NW rather than mandatory. In addition, only verifying such recommended PTRS configuration also means that when the recommended PTRS configuration is not used, the UE performance is not guaranteed.

Observation 2: UE is hardly ensured to benefit from fixed PTRS configuration under different situations. 

Observation 3: UE performance in the field cannot be guaranteed if only the UE-recommended PTRS configuration is verified.

In our understanding, in the field, if UE supports the capability and reports the PTRS configuration, the performance degradation is allowed if the recommended PTRS configuration is not used, so following the same logic, we think a fixed PTRS configuration can be used but the EVM requirement can be relaxed if UE reported PTRS configuration is not aligned with this fixed configuration. As for the fixed configuration, we prefer to align with the system simulation assumption.

Proposal 2: The fixed PTRS configuration is used in EVM test for all device
· For CP-OFDM, the configuration is KPTRS = 2, LPTRS =1
· For DFT-s-OFDM, the configuration is (, )=(4, 4), LPTRS =1
· If UE supports PTRS-DensityRecommendationSetUL and the recommended PTRS is not aligned with the fixed PTRS configuration, the EVM requirement relaxation is allowed, e.g., from 3.5% to 4.5%

2.3 minimum EIRP requirement
In [1], several options for minimum EIRP exist:

Issue 3-1-1: The minimum EIRP requirements for EVM test
· Option 1: The minimum output power for 256QAM during the EVM test can be relaxed by 14 dB based on the difference between the SNR of 256QAM (29.1dB) and the SNR of QPSK(15.1dB) (ZTE, Xiaomi, vivo, Huawei)
	
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



· Option 2: Use a “-1dB/dB” relation to calculate the minimum EIRP requirement for 256QAM and consider the 1dB correction factor. (MTK, Ericsson)
	
Parameter
	Unit
	PC1
	PC2
	PC5

	UE EIRP
	dBm
	 4
	 -13
	 -6

	UE EIRP for UL 256 QAM
	dBm
	 19.5
	 2.5
	 9.5



· Option 3: Further scaling the minimum EIRP with bandwidth based on Option 2 (Apple)
	
	
	Level for PC2

	
Parameter
	Unit
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	UE EIRP for UL 256 QAM
	dBm
	 2.5
	 2.5
	 5.5
	 8.5

	Operating conditions
	Normal Conditions

	NOTE 1:	PTRS is configured for 256 QAM



In our view, at least defining the minimum EIRP for different CBW is not needed because, in R15, the simulation results already prove that the minimum EIRP only has a tiny impact on system performance, so we prefer option 1 and follow the same rules as other modulation order.

Proposal 3: Define the minimum EIRP as option 1:
	
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



3. Conclusion
In this contribution, we provide our views on the remaining issues in FR2 UL 256QAM, and our proposals are listed below:

Observation 1: Option 1 and Option 2 have similar performances on PTRS correction.

Observation 2: UE is hardly ensured to benefit from fixed PTRS configuration under different situations. 

Observation 3: UE performance in the field cannot be guaranteed if only the UE-recommended PTRS configuration is verified.

Proposal 1: Either Option 1 and Option 2 can be used in MPR evaluation, further down selection is not needed.

Proposal 2: The fixed PTRS configuration is used in EVM test for all device
· For CP-OFDM, the configuration is KPTRS = 2, LPTRS =1
· For DFT-s-OFDM, the configuration is (, )=(4, 4), LPTRS =1
· If UE supports PTRS-DensityRecommendationSetUL and the recommended PTRS is not aligned with the fixed PTRS configuration, the EVM requirement relaxation is allowed, e.g., from 3.5% to 4.5%

Proposal 3: Define the minimum EIRP as option 1:
	
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
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