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1 Introduction
EIRP accuracy requirement has been specified in the core specification also for extreme conditions, but measurement uncertainty and test tolerance are still open. In RAN#88 in Gothenburg measurement data illustrating the uncertainty was provided [1]. In this contribution we expand on this and propose a complete measurement uncertainty budget. 
2 Discussion

The extreme condition EIRP accuracy core requirement is ± 4.5 dB. In the far field method the equipment under test (EUT) will be placed in an environmental chamber, which is made out of radome-like material. The radome like enclosure will vary the propagation conditions of the chamber either by loss or refraction. This will have an effect on the quiet zone of the chamber.
As there is a temperature difference between the inside and outside of the chamber, water will condensate on the surface of the enclosure. This impacts the propagation of the signal
As there will be some absorbers inside the temperature chamber to minimize the reflections from e.g. the positioner and other mechanical structures inside the temperature chamber, temperature and moisture have impact on the absorbers as well. 
Measurement results on all these uncertainty contributors were provided in [1].
Including these new uncertainties into the CATR EIRP measurement uncertainty budget for normal conditions results in following table.

Table 1: Measurement uncertainty budget for EIRP in extreme conditions for FR2
	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
	 
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 
	0.02
	0.02

	4
	RF leakage, test range antenna cable connector terminated.
	0.03
	0.03
	Normal
	1
	1 
	0.03
	0.03

	5
	QZ ripple with DUT (extreme)
	0.6
	0.6
	Normal 
	1
	1
	0.6
	0.6

	X4
	Frequency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	X1
	Radome loss variation
	0.15
	0.15
	Rectangular
	1.73
	1
	0.09
	0.09

	X2
	Wet radome loss variation
	1
	1
	U-shaped
	1.41
	1
	0.71
	0.71

	X3
	Change in absorber behavior
	2.25
	2.25
	U-shaped
	1.41
	1
	1.60
	1.60

	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 
	0.3
	0.4

	8
	Insertion loss variation in receiver chain
	0
	0
	Rectangular
	√3
	1
	0
	0

	9
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	Normal
	1
	1 
	0.0012
	0.0012

	10
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	√2
	1
	0.15
	0.2

	11
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	√3
	1
	0.3
	0.3

	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
	√2
	1
	0
	0

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	√2
	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
	√3
	1
	0.25
	0.25
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Combined standard uncertainty (1σ) [dB]
	2.01
	2.09

	
	
	

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	3.93
	4.09

	
	
	


Additionally, the way forward in [2] lists feasibility of calibration over temperature as on open issue. In our view calibration over temperature does not bring benefits, as the uncertainties that are now present during measurement, would be similarly present during calibration. Therefore, the same uncertainty values would be just shifted in place in the budget. Calibration would cause excess work without any benefits. In addition, required hardware such as standard gain antennas are not specified over temperature. 
Based on the discussion we propose to adopt the measurement uncertainty budget shown in table 1.

Proposal 1: Adopt measurement uncertainty budget in table 1 to be used in FR2 for EIRP in extreme conditions.
3 Summary

In this contribution a measurement uncertainty budget for EIRP in extreme conditions in FR2 is discussed. The following proposal is made:
Proposal 1: Adopt measurement uncertainty budget in table 1 to be used in FR2 for EIRP in extreme conditions.
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