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<Start of modified section>

[bookmark: _Toc526337831]10.4.1.2.4.2	MU Value
Table 10.4.1.2.4.2-1: Indoor Anechoic Chamber uncertainty assessment for EIRP measurement of OTA base station output power
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [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]
[image: ]
	0.44
	0.54

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
[image: ]
	0.87
	1.06



The agreed summation error (SE) of 0,75 dB (see subclause 10.8) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz (95% confidence level): 1,1 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): 1,3dB
<End of modified section>

<Start of modified section>

[bookmark: _Toc526337838]10.4.1.3.4.2	MU Value
Table 10.4.1.3.4.2-1: Compact antenna test range uncertainty assessment for OTA Base station output power 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 
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	[0.3]
	[0.3]
	Rectangular
	√3
	1
	[0.174]
	[0.174]

	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

	
	Test system frequency flatness
	[0.25]
	[0.25]
	Gaussian
	1
	1
	0.25
	0.25

	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]
[image: ]
	0.594
	0.669

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
[image: ]
	1.16
	1.31



The agreed summation error (SE) of 0,75 dB (see subclause 10.8) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz (95% confidence level): 1,4 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): 1,5dB
<End of modified section>

<Start of modified section>

[bookmark: _Toc526337855]10.4.2.2.4.2	MU Value
Table 10.4.2.2.4.2-1: In-door anechoic chamber uncertainty assessment for OTA BS ACLR 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
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [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]
[image: ]
	0.444
	0.538

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
[image: ]
	0.871
	1.055



The agreed summation error (SE) of 0,75 dB (see subclause 10.8) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz (95% confidence level): 1,1 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): 1,3dB
<End of modified section>

<Start of modified section>

10.4.2.3.4.2	MU Value
Table 10.4.2.3.4.2-1: Compact antenna test range uncertainty assessment for absolute ACLR 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 
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	[0.3]
	[0.3]
	Rectangular
	√3
	1
	[0.174]
	[0.174]

	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

	
	Test system frequency flatness
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	[0.25

	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]
[image: ]
	1.069
	1.349

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
[image: ]
	2.10
	2.64



The agreed summation error (SE) of 0.75 dB (see subclause 10.8) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz (95% confidence level): 2.2 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): 2.7dB

<End of modified section>

<Start of modified section>

[bookmark: _Toc526337874]10.4.3.2.4.2	MU Value
Table 10.4.3.2.4.2-1: In-door anechoic chamber uncertainty assessment for OTA OBUE 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
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [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]
[image: ]
	0.444
	0.538

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
[image: ]
	0.871
	1.055



The agreed summation error (SE) of 0.75 dB (see subclause 10.8) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz (95% confidence level): 1.1 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): 1.3dB
<End of modified section>

<Start of modified section>

10.4.3.3.4.2	MU Value
[bookmark: _Hlk517360267]Table 10.4.3.3.4.2-1: Compact antenna test range uncertainty assessment for AAS BS OTA operating band unwanted emissions 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 
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	[0.3]
	[0.3]
	Rectangular
	√3
	1
	[0.174]
	[0.174]

	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

	
	Test system frequency flatness
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	0.25

	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]
[image: ]
	0.83
	0.93

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
[image: ]
	1.63
	1.83



The agreed summation error (SE) of 0.75 dB (see subclause 10.8) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz (95% confidence level): 2.2 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): 2.7dB
<End of modified section>

<Start of modified section>

[bookmark: _Toc526337891]10.4.4.2.4.2	MU Value
Table 10.4.4.2.4.2-1: In-door anechoic chamber uncertainty assessment for OTA SEM 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
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [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]
[image: ]
	0.493
	0.560

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
[image: ]
	0.966
	1.098



The agreed summation error (SE) of 0.75 dB (see subclause 10.8) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz (95% confidence level): 1.2 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): 1.3dB
<End of modified section>

<Start of modified section>

[bookmark: _Toc526337898]10.4.4.3.4.2	MU Value
Table 10.4.4.3.4.2-1: Compact antenna test range uncertainty assessment for AAS BS OTA SEM
	

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

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	[0.3]
	[0.3]
	Rectangular
	√3
	1
	[0.174]
	[0.174]

	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

	
	Test system frequency flatness
	[0.25]
	[0.25]
	Gaussian
	1
	1
	0.25
	0.25

	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]
[image: ]
	0,83
	0,93

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
[image: ]
	1,63
	1,83



The agreed summation error (SE) of 0.75 dB (see subclause 10.8) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz (95% confidence level): 2.2 dB
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): 2.7dB
<End of modified section>

[bookmark: _Hlk528759529]<Start of modified section>
[bookmark: _Toc526337907]10.5	Measurement uncertainty for Out-of-band TRP requirements
[bookmark: _Toc526337908]10.5.1	General
The TRP MU consists of an MU per point and a Summation Error (SE) which allows for errors in the calculation of the TRP from multiple directional power measurements and allows for a sparse grid to be used to reduce measurement time. The total MU is calculated as follows:
	[image: ]
It has been agreed that a reasonable tradeoff between accuracy and sampling time is achieved when the SU=0.75dB. Refer to subclause 10.8 for the SE value. 
[bookmark: _Toc526337909]10.5.2	Transmitter mandatory spurious emissions
[bookmark: _Toc526337910]10.5.2.1	General
The conducted spurious emission requirement MU is split up into a number of frequency ranges

	Transmitter spurious emissions, Mandatory Requirements
	dB
	MU 

	30 MHz ≤ f ≤ 4 GHz
	
	2.0

	4 GHz < f ≤ 19 GHz
	
	4.0



The conducted analysis based on UTRA/E-UTRA frequencies which were all below 4.2GHz (at the time), the break point in the MU is hence somewhat related to the in-band and out of band MU analysis. As in-band MU analysis is now being done up to 6GHz (for the LAA and NR bands) it is sensible to change the frequency break point to 6GHz.
The conducted and OTA test set up can be compared as follows:
[image: ]
Figure 10.5.2.1-1:	Conducted and OTA spurious emissions test set up
As the spurious emissions requirements cover a  large frequency span from 30MHz to 12.75GHz it is difficult to use the same measurement chambers as the in band measurements. The CATR for example is not suitable for low frequency measurements.
The chamber analysis is hence done on a general OTA chamber which is capable of all frequency ranges.
Other chambers may be used if their MU is within the final value and they are suitable for the frequencies being tested.
[bookmark: _Toc526337911]10.5.2.2	General chamber
[bookmark: _Toc526337912]10.5.2.2.1	General
As the AAS BS antenna radiating dimensions are fixed then the far field distance increases (FF≈2d2/λ). At 12.75 GHz the far field distance for a 1.5m AAS BS antenna array is almost 200m, this is clearly impractical in an indoor chamber (and the path loss would also make measurement difficult), so spurious emission testing will not always be in the far field. This is acceptable as the requirement is TRP and hence it is not necessary to measure in the far field however it needs to be considered when looking at MU.
Considerations of the large frequency range must also be considered, including the chamber performance (quiet zone), the calibration effectiveness and the available reference and test antennas over the frequency range.
[bookmark: _Toc526337913]10.5.2.2.2	Calibration
Each frequency point can be calibrated using the EIRP calibration approach in sub-clause 10.2.3.2.2 .
The calibration should be repeated for each frequency being tested and each test antenna. 
[bookmark: _Toc526337914]10.5.2.2.3	Procedure
1)	Place the AAS BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (see table 4.10-1, D9.2) of the AAS BS with the test system.
3)	Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.7.6.
4)	The measurement device characteristics shall be:
-	Detection mode: True RMS.
5)	Set the AAS BS to transmit according to the applicable test configuration
6)	Align the BS and the test antenna such that measurements to determine TRP can be performed (see subclause 10.8.3)
7)	Measure the emission at the specified frequencies with specified measurement bandwidth 
8)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see subclause 10.8.3) and for frequency points to be tested.
Note 1: the TRP measurement grid may not be the same for all measurement frequencies.
Note 2: the frequency sweep or the TRP measurement grid sweep may be done in any order
9)	Calculate TRP at each specified frequency using the directional measurements.
[bookmark: _Toc526337915]10.5.2.2.4	MU assessment 
[bookmark: _Toc526337916]10.5.2.2.4.1	MU Budget
Table 10.5.2.2.4.1-1: General  Chamber uncertainty contributions
Tx spurious emissions
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	 E4-1

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	E4-2

	3
	Quality of quiet zone
	E4-3

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	E4-4

	5
	Mutual coupling between the AAS BS and the receiving antenna
	E4-5

	6
	Phase curvature
	E4-6

	7
	Conducted measurement uncertainty (minus mismatch)
	E4-22, F.2

	8
	Impedance mismatch in the receiving chain
	E4-8

	9
	Random uncertainty
	E4-9

	23
	Measurement antenna frequency variation
	E4-20

	24
	FSPL estimation error
	E4-21

	25
	Test system frequency flatness
	E4-19

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	E4-10

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	E4-11

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	E4-12

	13
	Quality of quiet zone
	E4-3

	14
	Polarization mismatch for reference antenna
	E4-4

	15
	Mutual coupling between the reference antenna and the receiving antenna
	E4-5

	16
	Phase curvature
	E4-6

	17
	Uncertainty of the network analyzer
	E4-13, F.1

	18
	Influence of the reference antenna feed cable
	E4-14

	19
	Reference antenna feed cable loss measurement uncertainty
	E4-15

	20
	Influence of the receiving antenna feed cable
	E4-16

	21
	Uncertainty of the absolute gain of the reference antenna
	E4-17

	22
	Uncertainty of the absolute gain of the receiving antenna
	E4-18



[bookmark: _Toc526337917]10.5.2.2.4.2	MU Value
Table 10.5.2.2.4.2-1: General  Chamber uncertainty assessment
Tx spurious emissions
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	30MHz<f≤6 GHz
	6GHz<f ≤19GHz
	
	
	
	30MHz<f≤6 GHz
	6GHz<f ≤19GHz

	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
	0
	Rectangular
	√3
	1
	0
	0

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

	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
	0
	Rectangular
	√3
	1
	0
	0

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	7
	Conducted measurement uncertainty (minus mismatch
	1.02
	2.04
	Gaussian
	1
	1
	1.02
	2.04

	8
	Impedance mismatch in the receiving chain
	0.2
	0.45
	U-shaped
	√2
	1
	0.14
	0.32

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	23
	Measurement antenna frequency variation
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	24
	FSPL estimation error
	0
	0
	Gaussian
	1
	1
	0
	0

	25
	Test system frequency flatness
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	0.25

	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
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1

	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
	0
	Rectangular
	√3
	1
	0
	0

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.2
	Gaussian
	1
	1
	0.13
	0.2

	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
	0.5
	Rectangular
	√3
	1
	0.29
	0.29

	22
	Uncertainty of the absolute gain of the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	Combined standard uncertainty (1σ) [dB]
	1.12
	2.11

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	2.20
	4.15



[bookmark: _Toc526337918]10.5.2.3	VoidSummation error
The summation error is based on a reasonable number of test directions and the minimum beam width, which is in turn dependent on antenna size and frequency. The SE value is 0.75dB.
[bookmark: _Toc526337919]10.5.2.4	Test Tolerance
The conduced test tolerance for the mandatory spurious emissions requirements is zero. As the requirements are set by regulatory limits the same test tolerance is used for OTA.
TT=0.
[bookmark: _Toc526337920]10.5.2.5	Summary
Adding the MUperpoint and the SE (see subclause 10.8) we have:
	[image: ],	30MHz<f≤6 GHz
	[image: ],	6GHz<f≤19 GHz
By adding the MU per point and the SE values together we have the following total MU:MUtotal = 2.3dB,	30MHz<f≤6GHz
	MUtotal = 4.2dB,	6GHz<f≤19GHz
The test tolerance for mandatory spurious emissions is zero.
[bookmark: _Toc526337921]10.5.3	Receiver spurious emissions
[bookmark: _Toc526337922]10.5.3.1	General
The conducted receiver spurious emission requirement MU is the same as for the TX spurious emissions, the measurement technique is the same and the power level is >-60dBm (where there is a break point for conducted power measurement accuracy), so this is reasonable.
For the OTA receiver emissions requirements however the lower power level of the requirement reduces the dynamic range of the TRP measurement and reduces measurement accuracy.
Considering that the loss in the chamber is based on the wanted signal being in the far field the per point noise floor is assumed to be approx -100dBm and the receiver emissions level translated to the test equipment is approx -90dBm. Hence the TRP calculation has only a 10dB dynamic range.
An uncertainty of 1dB is added to the TRP uncertainty budget to account for this additional uncertainty.
[bookmark: _Toc526337923]10.5.3.2	General chamber
[bookmark: _Toc526337924]10.5.3.2.1	General
As the AAS BS antenna radiating dimensions are fixed then the far field distance increases (FF≈2d2/λ). At 12.75 GHz the far field distance for a 1.5m AAS BS antenna array is almost 200m, this is clearly impractical in an indoor chamber (and the path loss would also make measurement difficult), so spurious emission testing will not always be in the far field. This is acceptable as the requirement is TRP and hence it is not necessary to measure in the far field however it needs to be considered when looking at MU.
Considerations of the large frequency range must also be considered, including the chamber performance (quiet zone), the calibration effectiveness and the available reference and test antennas over the frequency range.
[bookmark: _Toc526337925]10.5.3.2.2	Calibration
The calibration is the same as described in sub-clause 10.5.2.2.2.
[bookmark: _Toc526337926]10.5.3.2.3	Procedure
The measurement procedure is the same as described in sub-clause 10.5.2.2.3.
[bookmark: _Toc526337927]10.5.3.2.4	MU assessment 
[bookmark: _Toc526337928]10.5.3.2.4.1	MU Budget
Table 10.5.3.2.4.1-1: General  Chamber uncertainty contributions
Rx spurious emissions
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	 E4-1

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	E4-2

	3
	Quality of quiet zone
	E4-3

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	E4-4

	5
	Mutual coupling between the AAS BS and the receiving antenna
	E4-5

	6
	Phase curvature
	E4-6

	7
	Conducted measurement uncertainty 
	E4-22, F.2

	8
	Impedance mismatch in the receiving chain
	E4-8

	9
	Random uncertainty
	E4-9

	23
	Measurement antenna frequency variation
	E4-20

	24
	FSPL estimation error
	E4-21

	25
	Test system frequency flatness
	E4-19

	26
	Measurement system dynamic range uncertainty
	E4-21

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	 

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	E4-10

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	E4-11

	13
	Quality of quiet zone
	E4-12

	14
	Polarization mismatch for reference antenna
	E4-3

	15
	Mutual coupling between the reference antenna and the receiving antenna
	E4-4

	16
	Phase curvature
	E4-5

	17
	Uncertainty of the network analyzer
	E4-6

	18
	Influence of the reference antenna feed cable
	E4-13, F.1

	19
	Reference antenna feed cable loss measurement uncertainty
	E4-14

	20
	Influence of the receiving antenna feed cable
	E4-15

	21
	Uncertainty of the absolute gain of the reference antenna
	E4-16

	22
	Uncertainty of the absolute gain of the receiving antenna
	E4-17



[bookmark: _Toc526337929]10.5.3.2.4.2	MU Value
Table 10.5.3.2.4.2-1: General Chamber uncertainty assessment
Rx spurious emissions
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	30MHz<f≤6 GHz
	6GHz<f ≤19GHz
	
	
	
	30MHz<f≤6 GHz
	6GHz<f ≤19GHz

	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
	0
	Rectangular
	√3
	1
	0
	0

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

	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
	0
	Rectangular
	√3
	1
	0
	0

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	7
	Conducted measurement uncertainty (minus mismatch)
	1
	1.99
	Gaussian
	1
	1
	1
	1.99

	8
	Impedance mismatch in the receiving chain
	0.2
	0.45
	U-shaped
	√2
	1
	0.14
	0.32

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	23
	Measurement antenna frequency variation
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	24
	FSPL estimation error
	0
	0
	Gaussian
	1
	1
	0
	0

	25
	Test system frequency flatness
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	0.25

	26
	Measurement system dynamic range uncertainty 
	0.51
	0.51
	Gaussian
	1
	1
	0.51
	0.51

	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
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1

	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
	0
	Rectangular
	√3
	1
	0
	0

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.2
	Gaussian
	1
	1
	0.13
	0.2

	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
	0.5
	Rectangular
	√3
	1
	0.29
	0.29

	22
	Uncertainty of the absolute gain of the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0

	Combined standard uncertainty (1σ) [dB]
	1.22
	2.13

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	2.39
	4.18



[bookmark: _Toc526337930]10.5.3.3	VoidSummation error
The summation error is based on a reasonable number of test directions and the minimum beam width, which is in turn dependent on antenna size and frequency. The SE value is 0.75dB.
[bookmark: _Toc526337931]10.5.3.4	Test Tolerance
The conduced test tolerance for the receiver spurious emissions requirements is zero. However for OTA AAS BS the receiver spurious emissions requirements only apply to TTD in OFF mode. As such the limit is set by RAN4 to be considerably lower than the equivalent regulatory requirement.
In addition due to the difficulty in measuring low levels of TRP close to the measurement system noise floor the risk of false failures is high. As the risk is due to the noise floor of the measurement system it cannot be mitigated by BS design
Hence it has been agreed that for receiver spurious emissions the TT=MU.
[bookmark: _Toc526337932]10.5.3.5	Summary
Adding the MUperpoint and the SE (see subclause 10.8) we have:
	[image: ],	30MHz<f≤6 GHz
	[image: ],	6GHz<f≤19 GHz
By adding the MU per point and the SE values together we have the following total MU:MUtotal = 2.5dB,	30MHz<f≤6GHz
	MUtotal = 4.2dB,	6GHz<f≤19GHz
The TT values are as follows:
	TT = 2.5dB,	30MHz<f≤6GHz
	TT = 4.2dB,	6GHz<f≤19GHz
[bookmark: _Toc526337933]10.5.4	Additional (co-existence) spurious emissions
[bookmark: _Toc526337934]10.5.4.1	General
The additional spurious emissions requirements consist of the co-existence emissions requirements, and some additional regional requirements such as the protection of PHS and 700 and 800 public safety.
The conducted MU are consistent with the mandatory spurious emissions MU but are split into different frequency sub-divisions
Table 10.5.4.1-1: Conducted additional spurious emissions requirements
	Name
	Unit
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	
	
	AAS
	AAS
	E-UTRA

	6.7.6.4 Transmitter spurious emissions, Additional spurious emission requirements
	dB
	 

	> -60dBm, f ≤ 3.0GHz
	
	2.0

	> -60dBm, 3.0GHz < f ≤ 4.2GHz
	
	2.5

	> -60dBm, 4.2GHz < f ≤ 6.0GHz
	
	3.0

	> -60dBm, 6.0GHz < f ≤ 26.0GHz
	
	x
	x
	x

	≤ -60dBm, f ≤ 3.0GHz
	
	3.0

	≤ -60dBm, 3.0GHz < f ≤ 4.2GHz
	
	3.5

	≤ -60dBm, 4.2GHz < f ≤ 6.0GHz
	
	4.0

	≤ -60dBm, 6.0GHz < f ≤ 26.0GHz
	
	x
	x
	x



The lower power levels (≤ -60dBm ) are only needed for home BS, as we have no home BS in AAS these can be ignored.
The test set up for the OTA additional emissions requirements is the same as that for the mandatory spurious emissions in Figure 10.5.2.1-1. However, the additional spurious emissions are at a much lower level than the mandatory requirements so the additional effect of the test system dynamic range must be considered in the same way as the receiver emissions requirements. 
Unlike the other spurious emissions requirements the additional (co-existence) requirements are specified for other 3GPP bands and as such can be measured in the same chambers as the in-band measurements.
As the CATR MU budget results is the largest MU and is used for setting the in-band MU values only the CATR MU is analysed below. However any suitable IAC or near field) chamber can be used.
[bookmark: _Toc526337935]10.5.4.2	CATR
[bookmark: _Toc526337936]10.5.4.2.1	General
The CATR method only is described as it provides the worst MU budget for the additional requirements MU analysis. 
[bookmark: _Toc526337937]10.5.4.2.2	Calibration
The same calibration is carried out as the EIRP calibration described in TR 37.82 [4]
Note: This stage may be omitted provided calibration stage has been performed already during output power measurement
[bookmark: _Toc526337938]10.5.4.2.3	Procedure
The reference procedure can be found in subclause 10.4.1.3.3.
The appropriate parameters in step 5 is the mean power of additional spurious emissions test over the measurement BW described in the test requirement
[bookmark: _Toc526337939]10.5.4.2.4	MU assessment 
[bookmark: _Toc526337940]10.5.4.2.4.1	MU Budget
Table 10.5.4.2.4.1-1: Compact antenna test range uncertainty contributions for AAS BS OTA additional spurious emissions measurement
	UID
	Description of uncertainty contribution
	Details in annex of [1]

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	E2-1

	2
	Conducted measurement uncertainty (minus mismatch)
	E4-22, F.2

	3
	Standing wave between DUT and test range antenna
	E2-3

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	E2-4

	5
	QZ ripple DUT
	E2-5

	19
	Miscellaneous uncertainty
	E2-14

	25
	Measurement system dynamic range uncertainty
	E4-22

	26
	Test system frequency flatness
	E2-16

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	F.1

	7
	Mismatch of receiver chain
	E2-7

	8
	Insertion loss variation of receiver chain
	E2-8

	9
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	E2-4

	10
	Influence of the calibration antenna feed cable:
a)	Flexing cables, adapters, attenuators, connector repeatability
	E2-9

	11
	Uncertainty of the absolute gain of the calibration antenna
	F.1

	12
	Misalignment positioning system
	E2-11

	13
	Misalignment of calibration antenna and test range antenna
	E2-1

	14
	Rotary Joints
	E2-12

	15
	Standing wave between reference calibration antenna and test range antenna
	E2-3

	16
	Quality of quiet zone
	E2-5

	20
	Switching uncertainty
	E2-15



[bookmark: _Toc526337941]10.5.4.2.4.2	MU Value
Table 10.5.4.2.4.2-1: Compact antenna test range uncertainty assessment for AAS BS OTA additional spurious emissions measurement
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2GHz<f ≤6GHz
	
	
	
	f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2GHz<f ≤6GHz

	Stage 2: DUT measurement
	 

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

	2
	Conducted measurement uncertainty (minus mismatch)
	1.02
	1.28
	1.53
	 Gaussian
	1
	 1
	1.02
	1.28
	1.53

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

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

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

	25
	Measurement system dynamic range uncertainty 
	0.51
	0.51
	0.51
	Normal 
	1
	1
	0.51
	0.51
	0.51

	26
	Test system frequency flatness
	0.25
	0.25
	0.25
	Normal 
	1
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	 

	6
	Network Analyzer
	0.13
	0.2
	0.2
	Normal
	1
	1
	0.13
	0.2
	0.2

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

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	0.18
	Rectangular
	√3
	1
	0.1
	0.1
	0.1

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

	10
	Influence of the calibration antenna feed cable
	0.022
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015
	0.015

	11
	SGH Calibration uncertainty
	0.5
	0.433
	0.433
	Rectangular
	√3
	1
	0.29
	0.25
	0.25

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

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

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

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06
	0.06
	0.06

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

	17
	Switching uncertainty
	0.26
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
	1.27
	1.50
	1.72

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	2.48
	2.93
	3.37



[bookmark: _Toc526337942]10.5.4.3	VoidSummation error
The Summation Error (SE) is the error caused by the numerical integration of measured values on the grid, given that  the number of test points corresponds to the reference angular steps, which are in turn dependent on antenna size and frequency, as described in sub-clause 10.8.2. The SE value is 0.75dB.
[bookmark: _Toc526337943]10.5.4.4	Test Tolerance
The conduced test tolerance for the additional spurious emissions requirements is zero. 
However for OTA AAS BS, the difficulty in measuring TRP of the additional spurious emissions requirements at low levels close to the measurement system noise floor means the high risk of false failures. As the risk is due to the noise floor of the measurement system it cannot be mitigated by BS design.
As the 3GPP to 3GPP co-existence requirements are not regulatory but set by RAN4 to assist with co-existence of 3GPP systems in the same geographical area it is acceptable for RAN4 to set the TT value to be non-zero.
Hence it has been agreed that for 3GPP to 3GPP co-existence spurious emissions the TT=MU.
Some additional requirements such as the protection of PHS and the 700 and 800MHz  public safety bands, are regulatory so it is not possible to have anon zero TT, hence for these requirements the TT is zero.
[bookmark: _Toc526337944]10.5.4.4	Summary
Adding the MUperpoint and the SE (see subclause 10.8) we have:
	[image: ],	f≤3 GHz
	[image: ],	3GHz<f≤4.2 GHz
	[image: ],	4.2GHz<f≤6 GHz
By adding the MU per point and the SE values together we have the following total MU:
MUtotal = 2.6dB,								f≤3 GHz
	MUtotal = 3.0dB,	3GHz<f≤4.2 GHz
	MUtotal = 3.5dB,	4.2GHz<f≤6 GHz
For additional requirements for co-existence between 3GPP bands the TT values are as follows:
	TT = 2.6dB,	f≤3 GHz
	TT = 3.0dB,	3GHz<f≤4.2 GHz
	TT = 3.5dB,	4.2GHz<f≤6 GHz
For PHS, and public safety additional requirements the TT=0dB.
10.8	TRP measurement
10.8.1	General
The TRP or the radiated power is simply the total power radiated by an EUT, as in clause 5.1.1. In theory, due to energy conservation, TRP is independent of choice of test distance..
In theory, TRPReference is defined as the integral of the EUT’s far field radiation pattern over a spherical surface, that is
	
where  is the radiation intensity at each angle in watts per Steradian. In the far field, the radiation intensity can be defined as
	
Thus the definite integral for TRPReference becomes
	 
Since EIRP is defined only in the far field,  some occasions the power measurements can be performed at distances less than 2d2/λ (the traditional approximate far-field distance ).,  It may be possible to measure power density in near field considering only the magnitude of the tangential part of E field,  with an acceptable level of accuracy assuming far field conditions. Thus equation can be expressed as
	
where   and     (intrinsic impedance of vacuum). 
The minimum distance between the measurement antenna and the smallest sphere enclosing the EUT must be at least 2λ.
In practice, discrete samples of EIRP or power density are measured at different directions  over the entire sphere, which are used to numerically approximate the surface TRPReference integral.  The obtained value, TRPEstimate , is an approximation of TRPReference and the difference between them is defined as the TRP summation error (SE) which is.
	TRPsyserr = | TRPEstimate – TRPreference |   (in dB)
	SE = | TRPEstimate – TRPreference |   (in dB) 
The SE is the error caused by the numerical integration of measured values on the grid to obtain TRPEstimate, given that the number of test points correspond to the reference angular steps, which are in turn dependent on antenna size and frequency, as described in subclause 10.8.2. A reasonable tradeoff between accuracy and sampling time is achieved when the SE = 0,75 dB.
When measuring radiated power, at each measurement point, two partial results for two orthogonal polarizations needs to be added. These can be the θ and φ polarizations or any pair of orthogonal polarizations.
The distribution of sampling points on the spherical surface depends the type of sampling grids applied. In following subclauses we describe several spherical sampling grids which can be applied to EIRP or power density measurements.

<End of modified section>
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