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[bookmark: _Toc464000786]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>
	The cComposite antenna array pattern in dB
	The aArray element pattern in dB
BeW 	The Beam width in  
BeWϕ	The Beam width in ϕ
Cici	Sensitivity coefficientWeighting coefficient
EFF		Far field pattern
Emeas	Measured near field
Fbasis	Basis functions (near field to far field transformation)
	The aArray factor
uc	Combined standard uncertainty
ue.	Expanded uncertainty
ui	Individual, standard uncertainty contributor
	The aAzimuth angle (defined between -180° and 180°).
	Elevation angle of the signal direction (defined between -90° and 90°, 0° represents the direction perpendicular to the antenna array)
σ 	Standard uncertainty
	The sSignal correlation coefficient.
	The aAngle in the reference coordinate system between the x-axis and the projection of the radiation vector onto the x/y plane defined between -180° and 180°.
	The aAngle in the reference coordinate system between the projection of the x/y plane and the radiation vector defined between -90° and 90°. 0° represents the direction perpendicular to the y/z plane. The angle is aligned with the down-tilt angle.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc464000863]10.1.2	Uncertainty budget calculation principle
Uncertainty contributions listed in subclause 10.3 with descriptions in the annex B need to be calculated to provide an overall total measurement uncertainty for each OTA test method for the accompanying conformance requirement.
The uncertainty tables are presented with two stages in mind:
-	Stage 1: the calibration of the absolute level of the DUT measurement results is performed by means of using a calibration antenna (for example a standard gain horn) whose absolute gain is known at the frequencies of measurement
-	Stage 2: the actual measurement with the DUT as either the transmitter or receiver (depending on EIRP or EIS measurement) is performed.
The final uncertainty budget should comprise of a minimum 5 headings:
1)	The uncertainty source,
2)	Uncertainty value,
3)	Distribution of the probability,
4)	Divisor based on distribution shape,
5)	Sensitivity coefficient ciWeighting coefficient and its calculated standard uncertainty ui (based on uncertainty value, divisor and sensitivity coefficient ciweighting coefficient).
NOTE:	All measurement uncertainty contributions are assumed independent, log and small, hence the errors induced by taking values in log are negligible.
The calculation of the uncertainty contribution is based on the ISO Guide [25] to the expression of uncertainty in measurement. Each individual uncertainty is expressed by its standard deviation (termed as ‘standard uncertainty’) and represented by  ui.
The procedure for forming the uncertainty budget can be as follows:
1)	Compile lists of individual uncertainty contributions for EIRP/EIS measurement both in Stage 1 and Stage 2.
2)	Determine the standard uncertainty of each contribution ui by:
a)	Determining the distribution of the uncertainty (i.e. Gaussian, U-shaped, rectangular, or exponentially normal).
b)	Determining the maximum value of each uncertainty (unless the distributions is Gaussian).
c)	Calculating the standard uncertainty by dividing the uncertainty by  if the distribution is U-shaped, by 2 if the distribution exponentially normal and by  if the distribution is rectangular.
d)	Multiplying the standard uncertainty by the sensitivity coefficient ci.
3)	Convert the units into decibel, if necessary.
4)	Combine all the standard uncertainties by the Root of the Sum of the Squares (RSS) method.
5)	Combine the total uncertainties in Stage 1 and Stage 2 into the combined uncertainty uc also by the RSS method:
	.
6)	Multiply the result of the combined uncertainty uc by an expansion factor of 1.96 to derive expanded uncertainty ue at 95 % confidence level: 
	ue = 1.96 * uUCc.
------------------------------ Next modified section ------------------------------

10.3.1.1.2.5	Uncertainty assessment
Table 10.3.1.1.2.5-1.1: Indoor Anechoic Chamber uncertainty assessment for EIRP measurement
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	Ci* ci
	Standard uncertainty ui (σ) [dB]
f ≦ 3GHz
	Standard uncertainty ui (σ) [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17

	3
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	8
	Impedance mismatch in the receiving chain
	0.14
	0.33
	U-shaped
	√2
	1
	0.10
	0.23

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.20
	Gaussian
	1
	1
	0.13
	0.20

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.43
	Rectangular
	√3
	1
	0.29
	0.25

	22
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]


	0.44
	0.54

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


	0.87
	1.06



------------------------------ Next modified section ------------------------------

10.3.1.1.3.5	Uncertainty assessment
Table 10.3.1.1.3.5-1: CATR uncertainty assessment for EIRP measurement
	EIRP uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci Ci*
	Standard uncertainty ui [dB]
f ≦ 3GHzStandard uncertainty (σ) [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHzStandard uncertainty (σ) [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: 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 1: 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 (1σ) [dB]

Combined standard uncertainty (1 σ)
	0.512
	0.60

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

Expanded uncertainty (2σ - confidence interval of 95 %)
	0.99
	1.17
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10.3.1.1.4.5	Uncertainty assessment
Table 10.3.1.1.4.5-1: One Dimensional Compact Range Chamber uncertainty assessment for EIRP measurement
	EIRP uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ciCi*
	Standard uncertainty ui [dB]
f ≦ 3GHzStandard uncertainty (σ) [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHzStandard uncertainty (σ) [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

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

	2
	Standing wave between DUT and test range antenna
	0.18
	0.18
	U-shaped
	√2
	1 
	0.13
	0.13

	3
	Quiet zone ripple DUT
	0.0325
	0.0325
	Gaussian
	1
	1
	0.03
	0.03

	4
	Phase curvature
	0.01
	0.01
	Gaussian
	1
	1
	0.01
	0.01

	5
	Polarization mismatch between DUT and receiving antenna
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	6
	Mutual coupling between DUT and receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	7
	Measurement equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	8
	Impedance mismatch in receiving chain
	0.0056
	0.01
	U-shaped
	√2
	1
	0
	0.01

	9
	RF leakage (DUT connector terminated and test range antenna connector cable terminated)
	0
	0
	Gaussian
	1
	1 
	0
	0

	Stage 1: Calibration measurement

	10
	Misalignment  positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	11
	Pointing error between reference antenna and test range antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	12
	Impedance mismatch in path to reference antenna
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	13
	Impedance mismatch in path to compact probe
	0.03
	0.03
	U-shaped
	√2
	1
	0.02
	0.02

	14
	Standing wave between reference antenna and receiving antenna
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06  
	0.06  

	15
	Quiet zone ripple reference antenna
	0.178
	0.178
	Gaussian
	1
	1
	0.18
	0.18

	16
	Phase curvature
	0
	0
	Gaussian
	1
	1
	0
	0

	17
	Polarization mismatch between reference antenna and receiving antenna
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	18
	Mutual coupling between reference antenna and receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	19
	Measurement equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	20
	Influence of the reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)
	0.082
	0.082
	Rectangular
	√3
	1
	0.05
	0.05

	21
	Mismatch of receiver chain
	0.2
	0.3
	U-shaped
	√2
	1
	0.14
	0.21

	22
	Insertion loss of receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.1
	0.1

	23
	Uncertainty of absolute gain of reference antenna 
	0.5
	0.43
	Rectangular
	√3
	1 
	0.29
	0.25

	24
	RF leakage (SGH connector terminated and test range antenna connector cable terminated.
	0
	0
	Gaussian
	1
	1 
	0
	0

	Combined standard uncertainty (1σ) [dB]

Combined standard uncertainty (1 σ)
	0.46
	0.56

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

Expanded uncertainty (2σ - confidence interval of 95 %)
	0.9
	1.09
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10.3.1.1.5.4	Uncertainty assessment
Table 10.3.1.1.5.4-1: Near field test range uncertainty assessment for EIRP measurement
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	Ci* ci
	Standard uncertainty ui [dB]
f ≦ 3GHzStandard uncertainty (σ) [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHzStandard uncertainty (σ) [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Axes Intersection
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	2
	Axes Orthogonality
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	3
	Horizontal Pointing
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	4
	Probe Vertical Position
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	5
	Probe H/V pointing
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	6
	Measurement Distance
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	7
	Amplitude and Phase Drift
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	8
	Amplitude and Phase Noise
	0.02
	0.02
	Gaussian
	1.00
	1
	0.02
	0.02

	9
	Leakage and Crosstalk
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	10
	Amplitude Non-Linearity
	0.04
	0.04
	Gaussian
	1.00
	1
	0.04
	0.04

	11
	Amplitude and Phase Shift in rotary joints
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	12
	Channel Balance Amplitude and Phase
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	13
	Probe Polarization Amplitude and Phase
	0.0001
	0.0001
	Gaussian
	1.00
	1
	0.00
	0.00

	14
	Probe Pattern Knowledge
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	15
	Multiple Reflections
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	16
	Room Scattering
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09

	17
	DUT support Scattering
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	18
	Scan Area Truncation
	0.003
	0.003
	Gaussian
	1.00
	1
	0.00
	0.00

	19
	Sampling Point Offset
	0.0058
	0.0058
	Gaussian
	1.00
	1
	0.01
	0.01

	20
	Spherical Mode Truncation
	0.015
	0.015
	Gaussian
	1.00
	1
	0.02
	0.02

	21
	Positioning
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02

	22
	Probe Array Uniformity
	0.055
	0.055
	Gaussian
	1.00
	1
	0.06
	0.06

	23
	Mismatch of receiver chain 
	0.284
	0.284
	U-Shaped
	1.41
	1
	0.20
	0.20

	24
	Insertion loss of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	25
	Uncertainty of the absolute gain of the probe antenna
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	26
	Measurement Receiver
	0.14
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26

	27
	Measurement repeatability - positioning repeatability
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15

	Stage 1: Calibration measurement

	28
	Network analyzer
	0.13
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20

	29
	Mismatch of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	30
	Insertion loss of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	31
	Mismatch in the connection of the calibration antenna
	0.02
	0.02
	U-Shaped
	1.41
	1
	0.01
	0.01

	32
	Influence of the calibration antenna feed cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	33
	Influence of the probe antenna cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	34
	Reference antenna
	0.50
	0.25
	Rectangular
	1.73
	1
	0.29
	0.25

	35
	Short term repeatability
	0.088
	0.088
	Gaussian
	1.00
	1
	0.09
	0.09

	Combined standard uncertainty (1σ) [dB]

Combined standard uncertainty (1σ) [dB]
	0.45
	0.50

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

Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.89
	0.99



NOTE:	Standard uncertainty values for the signal generator, network analyzer and reference antenna are according to the test equipment vendors proposal, as captured in annex E.
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[bookmark: _Toc464000873]10.3.1.2	Maximum accepted test system uncertainty
Maximum test system uncertainties derivation methodology was described in subclause 10.1.1. The maximum accepted test system uncertainty values was derived based on test system specific values.
According to the methodology referred above, the common maximum accepted test system uncertainty values for the EIRP test can be derived from values captured in table 10.3.1.2-1, separately for each of the defined frequency ranges. The common maximum values are applicable for all test methods addressing EIRP test requirement. Based on the input values in table 10.3.2.2-1, the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values are derived for two frequency ranges (i.e. f ≦ 3GHz and 3GHz < f ≦ 4.2 GHz).
Table 10.3.1.2-1: Test system specific measurement uncertainty values for the EIRP test
	
	Expanded uncertainty ue (1.96σ - confidence interval of 95 %) [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.87
	1.06

	Compact Antenna Test Range
	1.00
	1.17

	One Dimensional Compact Range Chamber
	0.9
	1.09

	Near Field Test Range
	0.89
	0.99

	Common maximum accepted test system uncertainty
	1.0
	1.2



------------------------------ Next modified section ------------------------------

10.3.2.1.1.4	Uncertainty assessment
Table 10.3.2.1.1.4-1: Indoor Anechoic Chamber uncertainty assessment for EIS measurement
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ciCi*
	Standard uncertainty ui [dB]
f ≦ 3GHzStandard uncertainty (σ) [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHzStandard uncertainty (σ) [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the transmitting antenna
	0.3
	0.3
	Rectangular
	1.73
	1
	0.17
	0.17

	3
	Quality of quiet zone
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05

	7
	Uncertainty of the RF signal generator
	0.46
	0.46
	Gaussian
	1.00
	1
	0.46
	0.46

	8
	Impedance mismatch in the transmitting chain
	0.14
	0.23
	U-shaped
	1.41
	1
	0.10
	0.16

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and network analyzer
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06

	20
	Influence of the transmitting antenna feed cable
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.25
	Rectangular
	1.73
	1
	0.29
	0.25

	22
	Uncertainty of the absolute gain of the transmitting antenna
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]

Combined standard uncertainty (1σ) [dB]
	0.62
	0.64

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

Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.22
	1.25



------------------------------ Next modified section ------------------------------

10.3.2.1.2.4	Uncertainty assessment
Table 10.3.2.1.2.4-1: CATR uncertainty assessment for EIS measurement
	EIS uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ciCi*
	Standard uncertainty ui [dB]
f ≦ 3GHzStandard uncertainty (σ) [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHzStandard uncertainty (σ) [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

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

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

	3
	RF signal generator
	0.46
	0.46
	 Gaussian
	1
	1
	0.46
	0.46

	4
	RF leakage & dynamic range, 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

	6
	Miscellaneous uncertainty
	0
	0
	Normal
	1
	1
	0
	0

	Stage 1: Calibration measurement

	7
	Network Analyzer
	0.13
	0.20
	Normal
	1
	1
	0.13
	0.20

	8
	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

	9
	Insertion loss of transmitter chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10

	10
	RF leakage,  (SGH connector terminated & test range antenna connector cable terminated)
	0.00156
	0.00156
	Normal
	1
	1 
	0.00156
	0.00156

	11
	Flexing cables & connector repeatability
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015

	12
	SGH Calibration uncertainty
	0.502
	0.433
	Rectangular
	√3
	1
	0.29
	0.25

	13
	Misalignment  positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	14
	QZ ripple with SGH
	0.09
	0.09
	Normal
	1
	1
	0.09
	0.09

	15
	Rotary joints
	0.048
	0.048
	U-shaped
	√2
	1
	0.034
	0.034

	16
	Misalignment  SGH and pointing error
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25

	17
	Misalignment calibration system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	18
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06
	0.06

	19
	Switching uncertainty
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]

Combined standard uncertainty (1 σ)
	0.68
	0.71

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

Expanded uncertainty (2σ - confidence interval of 95 %)
	1.33
	1.40



------------------------------ Next modified section ------------------------------
10.3.2.1.3.4 	Uncertainty assessment
Table 10.3.2.1.3.4-1: One Dimensional Compact Range Chamber uncertainty assessment for EIS measurement
	EIS uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ciCi*
	Standard uncertainty ui [dB]
f ≦ 3GHzStandard uncertainty (σ) [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHzStandard uncertainty (σ) [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

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

	2
	Standing wave between DUT and test range antenna
	0.18
	0.18
	U-shaped
	√2
	1 
	0.13
	0.13

	3
	Quiet zone ripple DUT
	0.0325
	0.0325
	 Gaussian
	1
	
	0.03
	0.03

	4
	Signal generator
	0.46
	0.46
	 Gaussian
	1
	 1
	0.46
	0.46

	5
	Phase curvature
	0.01
	0.01
	 Gaussian
	1
	1
	0.01
	0.01

	6
	Polarization mismatch between DUT and transmitting antenna
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	7
	Mutual coupling between DUT and transmitting antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	8
	Measurement equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	9
	Impedance mismatch in transmitter chain
	0.0056
	0.01
	U-shaped
	√2
	1
	0
	0.01

	10
	RF leakage and dynamic range
a) feeder package terminated
b) DUT terminated
	0
	0
	Gaussian
	1
	1 
	0
	0

	Stage 1: Calibration measurement

	11
	Misalignment positioning system
	0
	0
	Exp. Normal
	2
	1
	0
	0

	12
	Pointing error between reference antenna and test range antenna
	0
	0
	Rectangular
	√3
	1 
	0
	0

	13
	Impedance mismatch in path to reference antenna
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	14
	Impedance mismatch in path to compact probe
	0.03
	0.03
	U-shaped
	√2
	1
	0.02
	0.02

	15
	Standing wave between reference antenna and test range antenna
	0.15
	0.15
	U-shaped
	√2
	1
	0.11
	0.11

	16
	Quiet zone ripple reference antenna
	0.178
	0.178
	Gaussian
	1
	1
	0.18
	0.18

	17
	Phase curvature
	0
	0
	Gaussian
	1
	1
	0
	0

	18
	Polarization mismatch between reference antenna and transmitting antenna
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Mutual coupling between reference antenna and transmitting antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	20
	Measurement equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	21
	Influence of reference antenna feed cable (flexing cables, adapters, attenuators, connector repeatability)
	0.082
	0.082
	Rectangular
	√3
	1
	0.05
	0.05

	22
	Mismatch of transmitter chain
	0.2
	0.3
	U-shaped
	√2
	1
	0.14
	0.21

	23
	Insertion loss of transmitter chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.1
	0.1

	24
	Uncertainty of absolute gain of reference antenna
	0.5
	0.43
	Rectangular
	√3
	1 
	0.29
	0.25

	25
	RF leakage (SGH connector terminated and test range antenna connector cable terminated)
	0
	0
	Gaussian
	1
	1
	0
	0

	Combined standard uncertainty (1σ) [dB]

Combined standard uncertainty (1 σ)
	0.66
	0.73

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

Expanded uncertainty (2σ - confidence interval of 95 %)
	1.29
	1.43


------------------------------ Next modified section ------------------------------

10.3.2.1.4.5	Uncertainty assessment
Table 10.3.2.1.4.5-1: Near field test range uncertainty assessment for EIS measurement
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ciCi*
	Standard uncertainty ui [dB]
f ≦ 3GHzStandard uncertainty (σ) [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHzStandard uncertainty (σ) [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Axes Intersection
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	2
	Axes Orthogonality
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	3
	Horizontal Pointing
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	4
	Probe Vertical Position
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	5
	Probe H/V pointing
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	6
	Measurement Distance
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	7
	Amplitude and Phase Drift
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	8
	Amplitude and Phase Noise
	0.02
	0.02
	Gaussian
	1.00
	1
	0.02
	0.02

	9
	Leakage and Crosstalk
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	10
	Amplitude Non-Linearity
	0.04
	0.04
	Gaussian
	1.00
	1
	0.04
	0.04

	11
	Amplitude and Phase Shift in rotary joints
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	12
	Channel Balance Amplitude and Phase
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	13
	Probe Polarization Amplitude and Phase
	0.0001
	0.0001
	Gaussian
	1.00
	1
	0.00
	0.00

	14
	Probe Pattern Knowledge
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	15
	Multiple Reflections
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	16
	Room Scattering
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09

	17
	DUT support Scattering
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	18
	Scan Area Truncation
	0.003
	0.003
	Gaussian
	1.00
	1
	0.00
	0.00

	19
	Sampling Point Offset
	0.0058
	0.0058
	Gaussian
	1.00
	1
	0.01
	0.01

	20
	Spherical Mode Truncation
	0.015
	0.015
	Gaussian
	1.00
	1
	0.02
	0.02

	21
	Positioning
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02

	22
	Probe Array Uniformity
	0.055
	0.055
	Gaussian
	1.00
	1
	0.06
	0.06

	23
	Mismatch of transmitter chain 
	0.284
	0.284
	U-Shaped
	1.41
	1
	0.20
	0.20

	24
	Insertion loss of transmitter chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	25
	Uncertainty of the absolute gain of the probe antenna
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	26
	Vector Signal Generator
	0.46
	0.46
	Gaussian
	1.00
	1
	0.46
	0.46

	27
	Measurement repeatability - positioning repeatability
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15

	Stage 1: Calibration measurement

	28
	Uncertainty of network analyser
	0.13
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20

	29
	Mismatch of transmitter chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	30
	Insertion loss of transmitter chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	31
	Mismatch in the connection of the calibration antenna
	0.02
	0.02
	U-Shaped
	1.41
	1
	0.01
	0.01

	32
	Influence of the calibration antenna feed cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	33
	Influence of the probe antenna cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	34
	Reference antenna
	0.50
	0.25
	Rectangular
	1.73
	1
	0.29
	0.25

	35
	Short term repeatability
	0.088
	0.088
	Gaussian
	1.00
	1
	0.09
	0.09

	Combined standard uncertainty (1σ) [dB]

Combined standard uncertainty (1σ) [dB]
	0.63
	0.63

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

Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.24
	1.24



NOTE:	Standard uncertainty values for the signal generator, network analyzer and reference antenna are according to the test equipment vendors proposal, as captured in annex E.
------------------------------ Next modified section ------------------------------

[bookmark: _Toc464000881]10.3.2.2	Maximum accepted test system uncertainty
Maximum test system uncertainties derivation methodology was described in subclause 10.1.1. The maximum accepted test system uncertainty values was derived based on test system specific values, separately for EIRP and for EIS tests.
According to the methodology referred above, the common maximum accepted test system uncertainty values derivation for EIS are captured in table 10.3.2.2-2. According to the methodology in subclause 10.1.1, the common maximum accepted test system uncertainty values for the EIS test can be derived from table 10.3.2.2-2, for each of the defined frequency ranges. The common maximum values are applicable for all test methods addressing EIS test requirement. Based on the input values in table 10.3.2.2-2, the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values are derived for two frequency ranges (i.e. f ≦ 3GHz and 3GHz < f ≦ 4.2 GHz).
Table 10.3.2.2-2 Test system specific measurement uncertainty values for the EIS test 
	
	Expanded uncertainty ue (1.96σ - confidence interval of 95 %) [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1.22
	1.25

	Compact Antenna Test Range
	1.33
	1.40

	One Dimensional Compact Range Chamber
	1.29
	1.43

	Near Field Test Range
	1.24
	1.24

	Common maximum accepted test system uncertainty
	1.3
	1.4


------------------------------ End of modified sections ------------------------------
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