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1. Introduction
In the last meeting, the MU for FR1 extreme condition test [1] and FR2 for normal condition [2] are approved. This contribution proposes to give a discussion for the MU for FR2 extreme condition test.
2. Discussion  
The EIRP accuracy for FR2 extreme condition is settled to be 4.5dB, which is larger number. And the MU for the FR1 extreme condition test is 2.5dB (<3GHz) and 2.6dB (3-6GHz). It can be see that even if the FR1 and FR2 share the same MU, the final EIRP accuracy for FR2 extreme condition test will be larger than 7.1dB. 3dB means half power reduction; 6dB means 3/4of the power reduction. If the MU is larger than 7dB, that means more than 3/4of the PAs do not produce power, but the device still pass the extreme condition test. This test is meaningless.
In WF [2], the MU for FR2 normal condition of EIRP accuracy is 1.7dB (28GHz), 2.0dB (39GHz). During the discussion of this WF, an excel with all the issues have relationship the EIRP accuracy MU is also formed. 
2.1 EIRP accuracy MU budget for FR2 normal condition
In WF [2], the MU for FR2 normal condition of EIRP accuracy is 1.7dB (28GHz), 2.0dB (39GHz). During the discussion of this WF, an excel with all the issues have relationship the EIRP accuracy MU is also formed. 
	UID
	Uncertainty Source
	Uncertainty value
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
	Standard uncertainty ui [dB]

	
	
	24.25<f
	37<f
	
	
	
	24.25<f
	37<f

	
	
	<29.5GHz
	<40GHz
	
	
	
	<29.5GHz
	<40GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	0.2
	0.2
	Exp. normal
	2
	1 
	0.1
	0.1

	2
	　
	0.5
	0.7
	 Gaussian
	1
	 1
	0.5
	0.7

	
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	
	
	
	
	
	
	

	3
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	1.41
	1 
	0.03
	0.03

	4
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0.01
	0.01

	5
	QZ ripple with DUT
	0.4
	0.4
	Normal 
	1
	1
	0.4
	0.4

	　
	Frequency flatness
	0.25
	0.25
	　
	　
	　
	0.25
	0.25

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.3
	0.3
	Normal
	1
	1
	0.3
	0.3

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.43
	0.57
	U-shaped
	2
	1 
	0.21
	0.26

	8
	Insertion loss variation in receiver chain
	0
	0
	Rectangular
	1.73
	1
	0
	0

	9
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0.01
	0.01

	10
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	1.41
	1
	0.15
	0.2

	11
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	2
	1
	0.25
	0.25

	12
	Misalignment  positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	13
	Misalignment  SGH and pointing error
	0
	0
	Exp. normal
	2
	1
	0.25
	0.25

	14
	Rotary joints
	0
	0
	U-shaped
	1.41
	1
	0
	0

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1 
	0.06
	0.06

	16
	QZ ripple with SGH
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009

	17
	Switching uncertainty
	0.1
	0.1
	Rectangular
	1.73
	1
	0.1
	0.1



It seems that the entire budget can keep as it is to be reused for extreme condition MU evaluation except for the QZ ripple with DUT.
It is assumed that environmental chamber radome will affect the QZ ripple with DUT. But for FR2 base station, whose size is much smaller than that of sub 6GHz, the environmental chamber radome will also much smaller compared to the quite zone of the chamber. So the QZ ripple with DUT for extreme condition should keep the same value as normal condition.
2.2 Special MU budget issue for FR2 extreme condition
In WF [3], three issues are involved:
 1) Radome loss variation over temperature
2) Wet radome loss variation over temperature
3) Absorber behavior variation over temperature
In contribution [4], the value for these three value are sugested below:

	Uncertainty Source
	Uncertainty value
	Distribution
	Divisor
	Std uncertainty

	Radome loss variation
	0.15
	Rectangular
	√3
	0.07

	Wet radome loss variation
	1.0
	U-shaped
	√2
	0.707

	Change in absorber behaviour (temperature + moisture)
	2.25
	U-shaped
	√2
	1.59


It can figure out that the Wet radome loss variation is affected by the wet in the environmental chamber. But for smaller environmental chamber, the wet is much easier to be removed compared to sub 6GHz. The value for FR1 is 0.95, so the value for FR2 should be 0.8. Again, as the environmental chamber is much smaller than the OTA chamber, temperature and wet effect for the absorber behaviors is much less the sub 6GHz.  The value for FR1 is 0.1, so the value for FR2 should be 0.1.
2.3 MU budget for FR2 extreme condition
According to the discussion, the whole budget for the MU should be:
	UID
	Uncertainty source
	Uncertainty value
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
	Standard uncertainty ui [dB]

	
	
	24.25<f<29.5 GHz
	37<f<40 GHz
	
	
	
	24.25<f<29.5 GHz
	37<f<40 GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	0.2
	0.2
	Exp. normal
	2
	1 
	0.1
	0.1

	2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.5
	0.7
	 Gaussian
	1
	 1
	0.5
	0.7

	3
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	1.41
	1 
	0.021277
	0.02128

	4
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0.01
	0.01

	5
	QZ ripple with DUT
	0.4
	0.4
	Normal 
	1
	1
	0.4
	0.4

	X1
	radome loss variation
	0.15
	0.15
	Rectangular
	1.73
	1
	0.086705
	0.08671

	X2
	wet radome loss variation
	0.8
	0.8
	U-shaped
	1.41
	1
	0.567
	0.567

	X3
	Change in absorber behavior
	0.1
	0.1
	U-shaped
	1.41
	1
	0.071
	0.071

	X4
	Feasibility of calibration over temperature
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.3
	0.3
	Normal
	1
	1
	0.3
	0.3

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.43
	0.57
	U-shaped
	1.41
	1 
	0.304965
	0.40426

	8
	Insertion loss variation in receiver chain
	0
	0
	Rectangular
	1.73
	1
	0
	0

	9
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0.01
	0.01

	10
	Influence of the calibration antenna feed cable
	0.21
	0.21
	U-shaped
	1.41
	1
	0.148936
	0.14894

	11
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	1.73
	1
	0.300578
	0.30058

	12
	Misalignment  positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	13
	Misalignment  SGH and pointing error
	0
	0
	Exp. normal
	2
	1
	0
	0

	14
	Rotary joints
	0
	0
	U-shaped
	1.41
	1
	0
	0

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1 
	0.06383
	0.06383

	16
	QZ ripple with SGH
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009

	17
	Switching uncertainty
	0.1
	0.1
	Rectangular
	1.73
	1
	0.057803
	0.0578

	Combined standard uncertainty (1σ) [dB]
	1.06
	1.20

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	2.07
	2.34



The calculated MU should be 2dB (24.25<f<29.5) GHz and 2.3dB (37<f<40 GHz)
3. Conclusion
After analysis, we find out that the MU for FR2 extreme condition should be 2dB (24.25<f<29.5) GHz and 2.3dB (37<f<40 GHz). After added with the EIRP accuracy requirement for extreme condition which is 4.5dB, the final figure is larger than 6dB.
We think calibration over temperature to reduce all the related MU budget is needed. And keeping the MU a lower figure to make this test makes sense.
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