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1. Introduction
[bookmark: OLE_LINK2]In RAN 96 meeting, a revised WID [1] for NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 was approved, where for FR2 UL 256QAM, the objections are:
UL 256QAM
· Investigate and enable UL 256QAM for FR2-1 [RAN4]
· Study the gain, operating SNR, phase noise model and implementation aspects
· Specify the UE RF requirements
· First priority: Targeted power classes are PC1, PC2 and PC5 
· Second priority: Targeted power class is PC3 
In last RAN4 meeting, some issues such as LLS parameters, SLS parameters and EVM tests were concluded and were captured in the WF[2] , in which the UL 256QAM feasibility for 29GHz and 39GHz are:
· For 29GHz, UL 256 QAM for PC2/PC5 UEs is feasible. 
· For 39GHz, UL 256 QAM for PC1/PC2/PC5 UEs is feasible.
On top of the feasibility, there were still some open issues left, including the Phase noise profile, minimum EIRP for EVM test, PTRS configuration for EVM test and MPR test and etc.
In this contribution, we give some discussions on Phase noise profile and minimum EIRP.
2. Discussion
2.1 Phase noise
[bookmark: OLE_LINK3]For UL256QAM, the related RF requirements like MPR and EVM shall be defined. Due to 256QAM is high order QAM modulation scheme which is much sensitive to the noise, especially for high frequency FR2 band, higher phase noise would lead higher MPR value and worse EVM performance. Therefore, companies proposed some new phase noise models[2]. Note that we mark the New x on top of the agreements for convenience in the following.
	Issue 1-1-4 How to apply the phase noise profiles in MPR simulation
Agreement: 
· 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    --> New 1 in the figure 2-1.
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·    Parameters from  MTK    --> New 2 in the figure 2-1.
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· 39GHz
· Example 2 in TR38.803.
· Example 1-based using following function:
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· Parameters from vivo  --> New 1 in the figure 2-2.
[image: ]
· Parameters from Anritsu   --> New 2 in the figure 2-2.
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· New phase noise model using the pole-zero method based on following function:
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· Parameters from MTK   --> New 3 in the figure 2-2.
[image: ]
· 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 and figure 2-2 show the alternatives for 29GHz and 39GHz. 
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Figure 2-1. Phase noise profile comparison between different alternatives @39GHz
The curve of new 1 and new2 refer to the two newly proposed example 1-based phase noise model summarized in the WF for 29GHz.
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Figure 2-2. Phase noise profile comparison between different alternatives @39GHz
The curve of new 1, new 2 and new3 refer to three newly proposed example 1-based phase noise model summarized in the WF for 39GHz.
[bookmark: OLE_LINK17]Observation 1: Example 1-based phase noise models with parameters updated can provide comparative lower phase noise.
Observation 2: For the 39GHz PN model, the values of the PN model of new 2 and new 3 are very close. These two PN models for 39GHz be merged into one option.
[bookmark: OLE_LINK4]Proposal 1: To consider example 1-based phase model with lower phase noise for MPR simulation, which are:
- For 29GHz, either new1 or new 2 is feasible
- For 39GHz, we slight prefer to new 3.

2.2 Minimum EIRP
In RAN4 #106 meeting, minimum EIRP requirement for EVM test was not reached and the alternatives are listed below[2]. 
	Issue 2-1 The minimum EIRP requirements for EVM test
· Down select from Option 1 and Option 2 in next meeting.
· 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





[bookmark: OLE_LINK10][bookmark: OLE_LINK14]The argument point is whether it is necessary to consider additional correction factors to compensate for the loss caused by thermal and phase noise. In [3], link budget assessments were given assuming the NF of gNB receiver 18dB which is a relative conservative value for a BS in our understanding. As the reason for the correction factor and the value of it are still not clear, option 1 for minimum EIRP is preferred.
Proposal 2: To confirm option 1 as the minimum EIRP requirements for EVM test.
3. Conclusion
Based on the simulation results and discussion, the following observation and proposal are given:
Observation 1: Example 1-based phase noise models with parameters updated can provide comparative lower phase noise.
Observation 2: For the 39GHz PN model, the values of the PN model of new 2 and new 3 are very close. These two PN models for 39GHz be merged into one option.
Proposal 1: To consider example 1-based phase model with lower phase noise for MPR simulation, which are:
- For 29GHz, either new1 or new 2 is feasible
- For 39GHz, we slight prefer to new 3.
Proposal 2: To confirm option 1 as the minimum EIRP requirements for EVM test.
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Parameters for 45 GHz PLL phase noise model
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Parameters for 39 GHz PLL phase noise model valid from 100 Hz and upwards
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Table 3— 39GHz.«
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