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1 Introduction
In RAN4 #107, a WF for UL 256QAM has been approved [1] and agreements for phase noise profiles are approved.
	[bookmark: _Hlk134791802]Issue 1-1-1: Phase noise profiles evaluation for 29GHz
· Proposals
· Option 1: Both of new phase noise profiles from Qualcomm and MTK for 29GHz are feasible for MPR simulation. (Anritsu, MTK, Xiaomi, ZTE, vivo, Sony)
· New phase noise profiles using the pole-zero method based on following function:

· Parameters from Qualcomm
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· Parameters from MTK
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· Option 2: Example 1 in TR38.803 for 29GHz and new phase noise profiles from Qualcomm and MTK for 29GHz are feasible for MPR simulation. (LGE)
Agreement: 
· Agreed on Option 1.
Issue 1-1-2: Phase noise profiles evaluation for 39GHz
· Proposals
· Option 1: The new phase noise profile from MTK for 39GHz is feasible for MPR simulation. (Xiaomi, ZTE)
· New phase noise profile using the pole-zero method based on following function:

· Parameters from MTK
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· Option 2：The new phase noise profiles from MTK and adopting min(example1-based, example2) for 39GHz are feasible for MPR simulation, where ‘example1-based’ refers to the example phase noise profiles from vivo and Anritsu, ‘example2’ refers to the example phase noise profile in TR38.803. (Anritsu)
· Option 3: Further discuss feasible phase noise profile for 39GHz. (Vivo, LGE)
Agreement: 
· Take Option 1 as the starting point.
[bookmark: OLE_LINK11]
MPR simulation
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Issue 2-2-1a: PTRS configuration in MRP simulation for CP-OFDM
· Proposals
· Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration.
Issue 2-2-2a: PTRS configuration in MPR requirement for DFT-S-OFDM
· Proposals
· No PTRS configuration for wider RB allocations as starting point
· Companies are encouraged to simulate the difference between with/without PTRS configuration under narrow RBs (<20 RB) allocations.
Note: The above PTRS configurations for CP-OFDM and DFT-s-OFDM are just for MPR simulation, FFS whether the PTRS configurations are mandatory or optional in EVM test. 



 
In this contribution, we provide some initial simulated results for 256QAM MPR simulation. Moreover, we present our views on the unresolved issues as well. 
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 approved 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

Table 1 EVM budget for FR2-1 UL 256QAM MPR at 29GHz and 39GHz
	
	29GHz
	39GHz

	EVM Contributor
	EVM(%)
	SNR(dB)
	EVM(%)
	SNR(dB)

	Transmitter +IQ Imbalance 
	1.7
	35.3
	1.7
	35.3

	Phase Noise
	2.2
	33.15
	2.95
	30.6

	PA Non-linearity
	2.1
	33.56
	0.8
	41.93

	Total
	3.5
	29.1
	3.5
	29.1



In the FR2-1 UL 256QAM MPR simulation, we propose the EVM budget with approved phase noise profiles in the last meeting summarized in Table 1. With current 39GHz phase noise profile, it should be noted that the phase noise performance of 39GHz dominates the EVM budget for 3.5% EVM. PA requires more back-off power to compensate the quality of the transmitting signal. In our initial simulations, MPR for 29GHz UL 256QAM could achieve reasonable MPR value. However, the MPR value for 39GHz UL 256QAM could be too large and this will result in insufficient dynamic range. 

Observation 1: With current 39GHz phase noise profile, it should be noted that the phase noise performance of 39GHz dominates the EVM budget for 3.5% EVM. PA requires more back-off power to compensate the quality of the transmitting signal. In our initial simulations, MPR for 29GHz UL 256QAM could achieve reasonable MPR value. However, the MPR value for 39GHz UL 256QAM could be too large and this will result in insufficient dynamic range.

[bookmark: _Hlk127453888]2.2 MPR Simulation
In FR1, the MPR of 256QAM is entirely determined by the EVM. This could be also expected for FR2-1. Therefore, in this contribution, we provide our initial MPR simulation for the EVM by using our phase noise model and Qualcomm’s phase noise model with full RB allocation in 100 MHz BW with 120 kHz SCS.

Table 2. PC2 MPR simulated results
	Modulation
	PTRS CPE compensation
	MPR (dB)

	100MHz (full RB)
	
	MTK’s model @29GHz
	QC’s model @29GHz

	DFT-s-OFDM
	256 QAM
	Off
	7.2
	7.4

	DFT-s-OFDM
	256 QAM
	On
	8
	7.8

	CP-OFDM
	256 QAM
	Off
	9.9
	10.1

	CP-OFDM
	256 QAM
	On
	9.7
	9.7




Observation 2: Our initial MPR of 256QAM simulation results are shown in Table 2.

3	Conclusion
Observation 1: With current 39GHz phase noise profile, it should be noted that the phase noise performance of 39GHz dominates the EVM budget for 3.5% EVM. PA requires more back-off power to compensate the quality of the transmitting signal. In our initial simulations, MPR for 29GHz UL 256QAM could achieve reasonable MPR value. However, the MPR value for 39GHz UL 256QAM could be too large and this will result in insufficient dynamic range.

Observation 2: Our initial MPR of 256QAM simulation results are shown in Table 2.
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Parameters for 45 GHz PLL phase noise model
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