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1.
Introduction

During RAN4#79, discussion on uncertainty budget values have been presented for the compact antenna test range (CATR) test method for both EIRP and EIS.  This contribution is a text proposal for TR 37.842 to add a full uncertainty assessment for EIRP.  
It has also been discussed as a way forward to align uncertainty budgets between companies proposing values for the same test method.  This contribution is the resultant compromise for CATR test method for EIRP.
Revision of R4-165487
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Uncertainty budget format

Table 10.3.1.1.2.4-1: CATR uncertainty budget format for EIRP measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 1: DUT measurement

	1
	Misalignment DUT & pointing error
	B2-1

	2
	RF power measurement equipment: 
	B2-2

	3
	Standing wave between DUT and test range antenna
	B2-3

	4
	RF leakage,  (SGH connector terminated & test range antenna connector cable terminated)
	B2-4

	5
	QZ ripple DUT
	B2-5

	
	
	

	Stage 2: Calibration measurement

	6
	Uncertainty of network analyser


a) drift (temp, oscillators, filters, etc.) start to end time of   measurements
	B2-6

	7
	Mismatch of receiver chain
	B2-7

	8
	Insertion loss variation of receiver chain
	B2-8

	9
	RF leakage  (SGH connector terminated & test range antenna connector cable terminated)
	B2-4

	10
	Influence of the calibration antenna feed cable


a)
Flexing cables, adapters, attenuators, connector repeatability
	B2-9

	11
	Uncertainty of the absolute gain of the calibration antenna
	B2-10

	12
	Misalignment positioning system
	B2-11

	13
	Misalignment of calibration antenna and test range antenna
	B2-1

	14
	Rotary Joints
	B2-12

	15
	Standing wave between reference calibration antenna and test range antenna
	B2-3

	16
	Quality of quiet zone
	B2-5

	
	
	

	17
	Switching uncertainty
	B2-15
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Uncertainty assessment

Table 10.3.1.1.1.4-1: CATR uncertainty assessment for EIRP measurement
	EIRP Uncertainty Budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz

	Uncertainty value
3GHz ≦ f < 4.2GHz

	Distribution of the probability
	Divisor based on distribution shape
	Ci*
	Standard uncertainty (σ) [dB]
f ≦ 3GHz

	Standard uncertainty (σ) [dB]
3GHz ≦ f < 4.2GHz


	Stage 1: DUT measurement

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

	2
	
RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	 Gaussian
	1
	 1
	0.14
	0.26

	3
	Standing wave between DUT and test range antenna
	0.21
	0.21
	U-shaped
	√2
	1 
	0.15
	0.15

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

	5
	QZ ripple with DUT
	0.0928
	0.0928
	Normal 
	1
	1
	0.0928
	0.0928

	Stage 2: Calibration measurement

	6
	Network Analyzer
	0.13
	0.20
	Normal
	1
	1
	0.13
	0.20

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.127
	0.325
	U-shaped
	√2
	1 
	0.09
	0.23

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10

	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
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015

	11
	SGH Calibration uncertainty
	0.50
	0.433
	Rectangular
	√3
	1
	0.29
	0.25

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

	13
	Misalignment  SGH and pointing error
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25

	14
	Rotary joints
	0.048
	0.048
	U-shaped
	√2
	1
	0.034
	0.034

	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
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15

	Combined standard uncertainty (1 σ)
	0.512
	0.60

	Expanded uncertainty (2σ - confidence interval of 95%)
	0.99
	1.17


==== Unchanged sections omitted===========
Annex B Radiated transmit power measurement error contribution descriptions

B.2 Compact Antenna Test Range

B2-1 Misalignment DUT/calibration antenna & pointing error

This contribution denotes uncertainty in DUT/calibration antenna alignment and DUT/calibration antenna pointing error.  In this measurement the DUT/calibration antenna is aligned to maximum, also allowing for a zero contribution for polarization mismatch uncertainty.  By adjusting for maximums to align, this contribution can be  a small contributionThe calibration antenna´s phase center and polarization purity changes slightly according to the frequency. Therefore, there should be some uncertainty reserved for this. To ensure that the point error is at a minimal, this contribution should be captured using the antenna pattern cut which is broadest (in the case of the DUT this would most likely be in the azimuth domain).  
B2-4 RF leakage (SGH connector terminated & test range antenna connector cable terminated)
This contribution denotes noise leaking in to connector and cable(s) between test range antenna and receiving equipment.  The contribution also includes the noise leakage between the connector and cable(s) between SGH/reference antenna and transmitting equipment.
B2-5
 QZ ripple DUT/calibration antenna:

This is the quiet zone ripple experienced by the DUT/calibration antenna during the measurement phase.  The purpose of this component is to capture the contributions that the reflections from the walls, roof and floor that will add to the EIRP measurement.  The sum of all these reflections from the walls, range reflector (if applicable), roof and floor will give the overall value for the QZ ripple.  In other words, the uncertainty component from the wall will not be separated from the roof or the floor.  The purpose of this uncertainty component is to capture the overall reflections from the chamber walls experienced by the DUT/calibration antenna. To capture the full effect of the QZ ripple a distance of  1λ must be measured from each of the DUT/calibration antenna physical aperture edges, i.e. total QZ distance =  physical aperture length + 2 λ, to ensure the full volume of the QZ is captured in the uncertainty measurement
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