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1 Introduction
In RAN4 #108, a WF for UL 256QAM has been approved [1] with agreements that no PTRS configuration is set for EVM test for both CP-OFDM and DFT-s-OFDM, as illustrated in below. 

	[bookmark: _Hlk134791802]Issue 1-2-1: PTRS configuration for EVM test for CP-OFDM
Agreement:
· No PTRS configuration for EVM test for CP-OFDM.
Issue 1-2-2: PTRS configuration for EVM test for DFT-S-OFDM
Agreement:
· No PTRS configuration for EVM test for DFT-S-OFDM.



In this contribution, we provide our MPR requirements for FR2-1 UL 256QAM for PC1 and PC2/5 with 200MHz and 400MHz BW based on the above-mentioned assumptions.   

2	Discussion
2.1 MPR of 256QAM
In the Tx, the EVM performance is determined by many factors including baseband clipping and quantization, transmitter non-linearity, IQ imbalance, phase noise, PA non-linearity, etc. In RAN4 #106, the agreement for EVM budget is listed below: 
EVM budget for MPR evaluation:
· Only consider the total value of 3.5% for Tx EVM
· Companies need to clarify the components of Tx EVM in their simulation results, including
· Phase noise
· Value for IQ imbalance
· PA and transmitter non-linearity
In the FR2-1 UL 256QAM MPR simulation, we propose the EVM budget with our phase noise profile which is summarized in Table 1. 
Table 1 EVM budget for FR2-1 UL 256QAM MPR evaluation
	
	

	EVM Contributor
	EVM(%)
	SNR(dB)

	Transmitter +IQ Imbalance 
	1.7
	35.3

	Phase Noise
	2.2
	33.15

	PA Non-linearity
	2.1
	33.56

	Total
	3.5
	29.1


[bookmark: _Hlk127453888]2.2 MPR Simulation
In the last meeting, RAN4 reached an agreement that there would be no PTRS configuration for EVM testing in both DFT-S-OFDM and CP-OFDM. In [2], and we also presented our initial MPR simulation by utilizing both MTK's phase noise model and Qualcomm's phase noise model, with full RB allocation in a 100 MHz bandwidth and 120 kHz SCS. Based on the simulation results, we observed that the MPR requirements, without PTRS compensation, using both MTK's and Qualcomm's phase noise models, were almost identical. Therefore, for further MPR evaluation, we just considered our phase noise model.

Observation 1: For MPR requirements without PTRS compensation, both MTK's and Qualcomm's phase noise models are nearly identical. It is sufficient to just use one of these two models for further evaluation. 

MPR simulations were conducted for both CP-OFDM and DFT-s-OFDM with 100 MHz and 400 MHz bandwidth for PC1/2/5 using a 120 kHz SCS. In our simulation, it is important to note that the MPR requirements for 256QAM are solely determined by the EVM. Additionally, if taking into account droop effects from the circuits between the baseband BB, IF, and RF, a 1.5dB MPR margin should be reserved for the 400 MHz bandwidth.

Observation 2: MPR requirements for 256QAM are solely determined by the EVM.

Proposal 1: Based on the simulation results and analysis, we propose the FR2-1 256QAM MPR values for PC1/2/5 as shown in Table 2-5.

Table 2 MPRWT for power class 1, BWchannel ≤ 200 MHz
	[bookmark: _Hlk146556179]Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256 QAM
	≤ 11.5
	≤ 11.5
	≤ 11.5




Table 3 MPRWT for power class 1, BWchannel = 400 MHz
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	
	256 QAM
	≤ 10.5
	≤ 10.5
	≤ 10.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0

	
	256 QAM
	≤ 13
	≤ 13
	≤ 13





Table 4 MPRWT for power class 2/5, BWchannel ≤ 200 MHz
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 2.0

	
	QPSK
	0.0
	≤ 2.0

	
	16 QAM
	≤ 3.0
	≤ 3.5

	
	64 QAM
	≤ 5.0
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 9.0

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 5.0
	≤ 5.0

	
	64 QAM
	≤ 7.5
	≤ 7.5

	
	256 QAM
	≤ 11.5
	≤ 11.5




Table 5 MPRWT for power class 2/5, BWchannel = 400 MHz
	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 3.0

	
	QPSK
	0.0
	≤ 3.0

	
	16 QAM
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5

	
	256 QAM
	≤ 10.5
	≤ 10.5

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0

	
	256 QAM
	≤ 13
	≤ 13



2.3 MPR for 39GHz

	New issue: What’s about the MPR for 39GHz?
· Proposals
· Option 1: Defined the same MPR with 29GHz
· Option 2: Consider some margin for 39GHz because the phase noise profile performance between 29GHz and 39GHz is different
· Option 3: Others
Agreement:
· FFS


 
In the last meeting, an open issue for the MPR for 39GHz is raised. Phase noise impairments in wireless communication systems are highly frequency dependent, e.g., phase noise can increase by 6 dB each time when the operating frequency doubles. As a result, the phase noise performances are different at 29GHz and 39GHz. As a general requirement, the output signal quality from the transmitter shall meet 3.5% of EVM. Therefore, the phase noise performance and PA distortion become crucial for EVM performance for 256QAM, leading to the demands for different power back off at different frequency in FR2-1. 

Observation 3: MPR values differ between the 29GHz and 39GHz frequency bands due to variations in phase noise performance.

In our opinion, Option 1 and Option 2 are not mutually exclusive, and can be combined together by introducing a new mechanism for specifying MPR requirements for FR2. In the new mechanism, a common MPR is defined for all FR2 bands, and a band-specific Δ value for accommodating different phase noise profile impacts for each frequency band if necessary, e.g., Δ value for 39GHz frequency band is shown in Table 6. The Δ value for 39GHz frequency band needs to be further discussed. This approach is similar to TS 38.101-1, as demonstrated in Table 6.2.2-3. By applying the concept of ΔMPR, it is possible to optimize MPR values for each frequency band within the FR2-1. This allows for more tailored and efficient MPR requirements.

[bookmark: _Hlk146744538]Proposal 2: RAN4 to consider a common MPR is defined for all FR2 bands, and then introduce a band-specific Δ value for 39GHz frequency band as shown in Table 6.

Table 6 ∆MPR
	NR band
	∆MPR (dB)

	n260
	X

	…
	…




3	Conclusion
Observation 1: For MPR requirements without PTRS compensation, both MTK's and Qualcomm's phase noise models are nearly identical. It is sufficient to just use one of these two models for further evaluation.  

Observation 2: MPR requirements for 256QAM are solely determined by the EVM.

Observation 3: MPR values differ between the 29GHz and 39GHz frequency bands due to variations in phase noise performance.

Proposal 1: Based on the simulation results and analysis, we propose the FR2-1 256QAM MPR values for PC1/2/5 as shown in Table 2-5.

Proposal 2: RAN4 to consider a common MPR is defined for all FR2 bands, and then introduce a band-specific Δ value for 39GHz frequency band as shown in Table 6.
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