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1.
Introduction

During RAN4#77, an initial table of the uncertainty budget for the compact antenna test range (CATR) test method for testing EIRP and EIS was agreed.  This contribution will attempt to build upon that, by introducing Ericsson’s view of values associated to each uncertainty source.
2.
Discussion

In [1] it was agreed to find an uncertainty budget for individual test methods for the goal of reaching a common test tolerance that can be applied for all test methods.  Taken from [1] as a reference, the following 3 points highlight the overall goal for the uncertainty budget.

4.
Common maximum accepted test system uncertainty applies for all test methods addressing the same test requirement. Test methods producing significantly worse uncertainty than others at comparable cost shall not impact the common maximum accepted test system uncertainty assessment..

5.
Common test tolerances apply for all test methods addressing the same test requirement.

6.
A common way of establishing the uncertainty result from all test methods’ individual budgets is established.

As a reminder the purpose of the uncertainty budget is to guide the decision making within RAN4 to determine the overall acceptable test tolerance for the particular requirement in question.  The values proposed in the following table are Ericsson’s view of what uncertainty value should be allocated to the uncertainty source.  The table below has been obtained empirically and is based on measurement work done within a study to identify and quantify uncertainty sources for a CATR with respect to AAS testing.
As an initial proposal, the final expanded uncertainty (2σ - confidence interval of 95%) can be determined from the proposed values as 0.72 dB.  This final value was arrived at by using the outlined method suggested in [2].  

Table 10.3.1.1.1.4-1: CATR Far Field Uncertainty contributions in AAS EIRP measurement
	EIRP Uncertainty Budget

	UID
	Uncertainty Source
	Uncertainty Value
	Probability distribution
	Divisor
	Ci*
	Standard Uncertainty (σ) [dB] 

	Calibration stage

	1
	Vector Network Analyzer (VNA), gain measurement with SGH in loop from VNA port1 to port2
	0.2
	Rectangular
	√3
	1
	0.12

	2
	VNA, gain measurement cable (VNA to SGH)
	0.2
	Rectangular
	√3
	1
	0.12

	3
	RF leakage, SGH connector  terminated
	0.001
	Normal
	1
	1 
	0.001

	4
	RF leakage, test range antenna cable connector terminated.
	0.0012
	Normal
	1
	1 
	0.0012

	5
	Flexing cables & connector repeatability
	0.042
	U-shaped
	√2
	1
	0.03

	6
	Rotary joints
	0.048
	U-shaped
	√2
	1
	0.034

	7
	Misalignment  positioning system
	0
	Exp. normal 
	2
	1
	0

	8
	Misalignment  SGH and pointing error
	0.008
	Exp. normal
	2
	1
	0.004

	9
	Polarization mismatch between SGH and test range antenna
	0
	Exp. normal
	2
	1
	0

	10
	SGH Calibration uncertainty
	0.28
	Exp. normal
	2
	1
	0.14

	11
	QZ ripple with SGH
	0.21
	Normal
	1
	1
	0.21

	12
	Standing wave between SGH and test range antenna
	0.06
	U-shaped
	√2
	1 
	0.042

	13
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.002
	U-shaped
	√2
	1 
	0.0014

	DUT Measurement stage

	14
	RF leakage & dynamic range, test range antenna cable connector terminated.
	0.0012
	Normal
	1
	1 
	0.0012

	15
	Misalignment  DUT & pointing error
	0
	Exp. normal
	2
	1 
	0

	16
	Standing wave between DUT and test range antenna
	0.1
	U-shaped
	√2
	1 
	0.07

	17
	QZ ripple with DUT
	0.0928
	Normal 
	1
	1
	0.0928

	18
	Signal Analyzer (SA) uncertainty
	0.135
	 
	1
	 
	0.135

	
	Combined standard uncertainty (1 σ)
	
	
	
	
	0.35788082

	
	Expanded uncertainty (2σ - confidence interval of 95%)
	
	
	
	
	0.71576164
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