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1 Introduction
[bookmark: _GoBack]This TP updates the MU value derivation sections for the FR1 Tx TRP emissions requirements.
It uses the pre-approved tables agreed in R4-2004527.
2 TP to TR 39.941 v1.0.0
--- Start of changes ---
[bookmark: _Toc21086487][bookmark: _Toc29768924][bookmark: _Toc32332343][bookmark: _Toc34697018]11.2.2.3	MU value derivation, FR1
Table 11.2.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 11.2.2.3-1: IAC MU value derivation for EIRP measurement of OTA BS output power, FR1
	Indoor anechoic

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	A1-1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A1-2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	0.3
	Rectangular
	1.73
	1
	0.17
	0.17
	0.17

	A1-3
	Quality of quiet zone
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4a
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the AAS BS and the receiving antenna
	0
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-1
	Uncertainty of the RF Power Measurement Equipment
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A1-7
	Impedance mismatch in the receiving chain
	0.14
	0.33
	0.33
	U-shaped
	1.41
	1
	0.10
	0.23
	0.23

	A1-8
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A1-9
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-10
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-11
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4b
	Polarization mismatch for reference antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A1-12
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A1-13
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A1-14
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A1-15
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
	0.44
	0.54
	0.54

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

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.15
	1.30
	1.30



--- Next change ---
[bookmark: _Toc32332349][bookmark: _Toc34697024][bookmark: _Toc21086494][bookmark: _Toc29768931]11.2.3.3	MU value derivation, FR1
Table 11.2.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in CATR (Normal test conditions, FR1).
Table 11.2.3.3-1: CATR MU value derivation for OTA BS output power measurement, FR1
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	A2-18
	Misalignment DUT & pointing error for TRP
	0.30
	0.30
	0.30
	Rectangular
	1.73
	1
	0.173
	0.173
	0.173

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.140
	0.260
	0.260

	A2-2a
	Standing wave between DUT and test range antenna
	0.21
	0.21
	0.21
	U-shaped
	1.41
	1
	0.148
	0.148
	0.148

	A2-3
	RF leakage, test range antenna cable connector terminated.
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.001
	0.001
	0.001

	A2-4a
	QZ ripple with DUT
	0.09
	0.09
	0.09
	Gaussian 
	1.00
	1
	0.093
	0.093
	0.093

	A2-12
	Test system frequency flatness
	0.25
	0.25
	0.25
	Gaussian 
	1.00
	1
	0.250
	0.250
	0.250

	Stage 1: Calibration measurement
	　

	C1-3
	Network Analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A2-5
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A2-6
	Insertion loss variation in receiver chain
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A2-3
	RF leakage, test range antenna cable connector terminated.
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A2-7
	Influence of the calibration antenna feed cable
	0.02
	0.02
	0.02
	U-shaped
	1.41
	1
	0.02
	0.02
	0.02

	C1-4
	SGH Calibration uncertainty
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A2-8
	Misalignment  positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A2-1b
	Misalignment  SGH and pointing error
	0.50
	0.50
	0.50
	Exp. normal
	2.00
	1
	0.25
	0.25
	0.25

	A2-9
	Rotary joints
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.03
	0.03
	0.03

	A2-2b
	Standing wave between SGH and test range antenna
	0.09
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06
	0.06

	A2-4b
	QZ ripple with SGH
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.26
	0.26
	0.26
	Rectangular
	1.73
	1
	0.15
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
	0.59
	0.67
	0.67

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

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.39
	1.51
	1.51


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
--- Next change ---
[bookmark: _Toc21086501][bookmark: _Toc29768938][bookmark: _Toc32332356][bookmark: _Toc34697031]11.2.4.3	MU value derivation, FR1
Table 11.2.4.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in NFTR (Normal test conditions, FR1).
Table 11.2.4.3-1: NFTR MU value derivation for power density pattern measurement, FR1
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	A3-1
	Axes Intersection
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-2
	Axes Orthogonality
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-3
	Horizontal Pointing
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-4
	Probe Vertical Position
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-5
	Probe H/V pointing
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-6
	Measurement Distance
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-7
	Amplitude and Phase Drift
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-8
	Amplitude and Phase Noise
	0.02
	0.02
	0.02
	Gaussian
	1
	1
	0.02
	0.02
	0.02

	A3-9
	Leakage and Crosstalk
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-10
	Amplitude Non-Linearity
	0.04
	0.04
	0.04
	Gaussian
	1
	1
	0.04
	0.04
	0.04

	A3-11
	Amplitude and Phase Shift in rotary joints
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-12
	Channel Balance Amplitude and Phase
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-13
	Probe Polarization Amplitude and Phase
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-14
	Probe Pattern Knowledge
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-15
	Multiple Reflections
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-16
	Room Scattering
	0.09
	0.09
	0.09
	Gaussian
	1
	1
	0.09
	0.09
	0.09

	A3-17
	DUT support Scattering
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-21
	Positioning
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A3-22
	Probe Array Uniformity
	0.06
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06
	0.06

	A3-23
	Mismatch of receiver chain 
	0.28
	0.28
	0.28
	U-Shaped
	1.41
	1
	0.20
	0.20
	0.20

	A3-24
	Insertion loss of receiver chain
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-25
	Uncertainty of the absolute gain of the probe antenna
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1
	1
	0.14
	0.26
	0.26

	A3-26
	Measurement repeatability - positioning repeatability
	0.15
	0.15
	0.15
	Gaussian
	1
	1
	0.15
	0.15
	0.15

	A3-33
	Test system frequency flatness
	0.25
	0.25
	0.25
	Gaussian 
	1
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	　

	C1-3
	Network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1
	1
	0.13
	0.20
	0.20

	A3-27
	Mismatch of receiver chain
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-28
	Insertion loss of receiver chain
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-29
	Mismatch in the connection of the calibration antenna
	0.02
	0.02
	0.02
	U-Shaped
	1.41
	1
	0.01
	0.01
	0.01

	A3-30
	Influence of the calibration antenna feed cable
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	A3-31
	Influence of the probe antenna cable
	0.00
	0.00
	0.00
	Gaussian
	1
	1
	0.00
	0.00
	0.00

	C1-4
	Reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.7321
	1
	0.29
	0.25
	0.25

	A3-32
	Short term repeatability
	0.09
	0.09
	0.09
	Gaussian
	1
	1
	0.09
	0.09
	0.09

	Combined standard uncertainty (1σ) [dB]
	0.52
	0.56
	0.56

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.01
	1.10
	1.10

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.26
	1.33
	1.33


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

--- Next change ---
[bookmark: _Toc32332362][bookmark: _Toc34697037][bookmark: _Toc21086506][bookmark: _Toc29768943]11.2.5.3	MU value derivation, FR1
Table 11.2.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.2.5.3-1: Reverberation chamber MU value derivation for OTA BS output power, FR1
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	0.20
	0.20
	U-shaped
	1.41
	1
	0.14
	0.14
	0.14

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A6-3
	Reference antenna radiation efficiency
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-4
	Mean value estimation of reference antenna radiation efficiency
	0.15
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15
	0.15

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50
	0.50

	Combined standard uncertainty (1σ) [dB]
	0.70
	0.75
	0.75

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.37
	1.46
	1.46


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

--- Next change ---
[bookmark: _Toc32332369][bookmark: _Toc34697044]11.2.6.3	MU value derivation, FR1
Table 11.2.6.3-1 captures derivation of the expanded measurement uncertainty values for OTA BS output power measurements in PWS.
Table 11.2.6.3-1: PWS MU value derivation for OTA BS output power
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement

	A7-1a
	Misalignment DUT & pointing error
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A7-2a
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	0.05
	0.14
	[0.14]
	Rectangular
	1.73
	1
	0.03
	0.08
	[0.08]

	A7-3
	RF leakage (calibration antenna connector terminated)
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

	A7-4a
	QZ ripple with DUT
	0.42
	0.43
	[0.43]
	Rectangular
	1.73
	1
	0.24
	0.25
	[0.25]

	A7-5
	Miscellaneous Uncertainty
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A7-14
	System non-linearity
	[0.06]
	[0.06]
	[0.06]
	Rectangular
	1.73
	1
	[0.04]
	[0.04]
	[0.04]

	A7-13
	Frequency Flatness
	0.13
	0.13
	0.13
	Rectangular
	1.73
	1
	0.08
	0.08
	0.08

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	C1-3
	Mismatch (i.e. reference antenna, network analyser and reference cable)
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A7-6
	Insertion loss variation 
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A7-3
	RF leakage (calibration antenna connector terminated)
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

	A7-3
	Influence of the calibration antenna feed cable
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	C1-4
	Misalignment of positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A7-9
	Misalignment of calibration antenna & pointing error
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A7-1b
	Rotary joints
	0.00
	0.00
	0.00
	U-shaped
	1.73
	1
	0.00
	0.00
	0.00

	A7-10
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	0.12
	0.12
	[0.12]
	Rectangular
	1.73
	1
	0.07
	0.07
	[0.07]

	A7-2b
	QZ ripple with calibration antenna
	0.20
	0.20
	0.20
	Rectangular
	1.73
	1
	0.12
	0.12
	0.12

	A7-4a
	Switching uncertainty
	0.02
	0.02
	0.02
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A7-11
	Field repeatability
	0.06
	0.12
	[0.12]
	Gaussian
	1.00
	1
	0.06
	0.12
	[0.12]

	Combined standard uncertainty (1σ) [dB]
	[0.50]
	[0.60]
	[0.60]

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[0.98]
	[1.18]
	[1.18]

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	[1.23]
	[1.40]
	[1.40]


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
--- Next change ---
[bookmark: _Toc32332370][bookmark: _Toc34697045][bookmark: _Toc21086509][bookmark: _Toc29768952]11.2.7	Maximum accepted test system uncertainty
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA were adopted [9]. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
For CATR the expanded MU is established as a root sum square combining of the dB values for the MU and the SE (see clause 12.10), the MU was decided to be 2.1 dB for the frequency range 24.25<f<29.5GHz and 2.4 dB for the frequency range 37<f<40GHz.
Maximum test system uncertainties derivation methodology was described in subclause 5.1. 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 OTA BS output power test can be derived from values captured in table 11.2.7-1, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA BS output power test requirement. 
Table 11.2.7-1: Test system specific MU values for the OTA BS output power test, Normal test conditions, FR1
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	1.15
	1.30
	1.30

	Compact Antenna Test Range
	1.39
	1.51
	1.51

	Near Field chamber
	1.26
	1.33
	1.33

	Reverberation chamber
	1.23
	1.40
	1.40

	Plane Wave Synthesizer
	1.37
	1.46
	1.46

	Common maximum accepted test system uncertainty
	1.4
	1.5
	1.5



--- Next change ---
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Table 11.3.2.3-1: IAC MU value derivation for the absolute ACLR measurement
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	A1-1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A1-2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.30
	0.30
	0.30
	Rectangular
	1.73
	1
	0.17
	0.17
	0.17

	A1-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4a
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A1-7
	Impedance mismatch in the receiving chain
	0.14
	0.33
	0.33
	U-shaped
	1.41
	1
	0.10
	0.23
	0.23

	A1-8
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A1-9
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-10
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-11
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4b
	Polarization mismatch between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A1-12
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A1-13
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A1-14
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A1-15
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
	0.44
	0.54
	0.54

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

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.15
	1.30
	1.30


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
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Table 11.3.3.3-1: CATR MU value derivation for the EIRP measurement of the absolute OTA ACLR, FR1
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	A2-18
	Misalignment DUT & pointing error for TRP
	0.30
	0.30
	0.30
	Rectangular
	1.73
	1
	0.17
	0.17
	0.17

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A2-2a
	Standing wave between DUT and test range antenna
	0.21
	0.21
	0.21
	U-shaped
	1.41
	1
	0.15
	0.15
	0.15

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A2-4a
	QZ ripple DUT
	0.09
	0.09
	0.09
	Gaussian 
	1.00
	1
	0.09
	0.09
	0.09

	A2-12
	Frequency flatness
	0.25
	0.25
	0.25
	Gaussian 
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	　

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A2-5
	Mismatch of receiver chain
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A2-6
	Insertion loss variation of receiver chain
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A2-7
	Influence of the calibration antenna feed cable:
	0.02
	0.02
	0.02
	U-shaped
	1.41
	1
	0.02
	0.02
	0.02

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A2-8
	Misalignment positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A2-1b
	Misalignment of calibration antenna and test range antenna
	0.50
	0.50
	0.50
	Exp. normal
	2.00
	1
	0.25
	0.25
	0.25

	A2-9
	Rotary Joints
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.03
	0.03
	0.03

	A2-2b
	Standing wave between calibration antenna and test range antenna
	0.09
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06
	0.06

	A2-4b
	QZ ripple calibration antenna
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.26
	0.26
	0.26
	Rectangular
	1.73
	1
	0.15
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
	0.59
	0.67
	0.67

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

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.39
	1.51
	1.51


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.3.3-2: CATR MU value derivation for the EIRP measurement of the relative OTA ACLR, FR1
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	A2-18
	Misalignment DUT & pointing error for TRP
	0.30
	0.30
	0.30
	Rectangular
	1.73
	1
	0.17
	0.17
	0.17

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A2-4a
	QZ ripple DUT
	0.09
	0.09
	0.09
	Gaussian 
	1.00
	1
	0.09
	0.09
	0.09

	A2-12
	Frequency flatness
	0.25
	0.25
	0.25
	Gaussian 
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	　

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A2-5
	Mismatch of receiver chain
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A2-6
	Insertion loss variation of receiver chain
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A2-11
	Switching uncertainty
	0.26
	0.26
	0.26
	Rectangular
	1.73
	1
	0.15
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
	0.42
	0.54
	0.54

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.83
	1.06
	1.06

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.12
	1.30
	1.30


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
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Table 11.3.4.3-1 captures derivation of the expanded measurement uncertainty values for OTA ACLR measurements in NFTR (Normal test conditions, FR1).
Table 11.3.4.3-1: NFTR MU value derivation for absolute ACLR measurement
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	A3-1
	Axes Intersection
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-2
	Axes Orthogonality
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-3
	Horizontal Pointing
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-4
	Probe Vertical Position
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-5
	Probe H/V pointing
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-6
	Measurement Distance
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-7
	Amplitude and Phase Drift
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-8
	Amplitude and Phase Noise
	0.02
	0.02
	0.02
	Gaussian
	1.00
	1
	0.02
	0.02
	0.02

	A3-9
	Leakage and Crosstalk
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-10
	Amplitude Non-Linearity
	0.04
	0.04
	0.04
	Gaussian
	1.00
	1
	0.04
	0.04
	0.04

	A3-11
	Amplitude and Phase Shift in rotary joints
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-12
	Channel Balance Amplitude and Phase
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-13
	Probe Polarization Amplitude and Phase
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-14
	Probe Pattern Knowledge
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-15
	Multiple Reflections
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-16
	Room Scattering
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

	A3-17
	DUT support Scattering
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-21
	Positioning
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A3-22
	Probe Array Uniformity
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A3-23
	Mismatch of receiver chain 
	0.28
	0.28
	0.28
	U-Shaped
	1.41
	1
	0.20
	0.20
	0.20

	A3-24
	Insertion loss of receiver chain
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-25
	Uncertainty of the absolute gain of the probe antenna
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A3-26
	Measurement repeatability - positioning repeatability
	0.15
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15
	0.15

	A3-33
	Test system frequency flatness
	0.25
	0.25
	0.25
	Gaussian 
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	　

	C1-3
	Network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A3-27
	Mismatch of receiver chain
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-28
	Insertion loss of receiver chain
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-29
	Mismatch in the connection of the calibration antenna
	0.02
	0.02
	0.02
	U-Shaped
	1.41
	1
	0.01
	0.01
	0.01

	A3-30
	Influence of the calibration antenna feed cable
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A3-31
	Influence of the probe antenna cable
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	C1-4
	Reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A3-32
	Short term repeatability
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

	Combined standard uncertainty (1σ) [dB]
	0.52
	0.56
	0.56

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.01
	1.10
	1.10

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.26
	1.33
	1.33


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
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Table 11.3.5.3-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.3.5.3-2 captures derivation of the expanded measurement uncertainty values for absolute ACLR measurements in Reverberation Chamber (Normal test conditions, FR1).
Table 11.3.5.3-1: Reverberation chamber MU value derivation for relative ACLR measurement
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	0.20
	0.20
	U-shaped
	1.41
	1
	0.14
	0.14
	0.14

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A6-3
	Reference antenna radiation efficiency
	0.20
	0.20
	0.20
	Gaussian
	1
	1
	0.20
	0.20
	0.20

	A6-4
	Mean value estimation of reference antenna radiation efficiency
	0.15
	0.15
	0.15
	Gaussian
	1
	1
	0.15
	0.15
	0.15

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1
	1
	0.13
	0.20
	0.20

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	Gaussian
	1
	1
	0.20
	0.20
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	0.27
	0.27
	Gaussian
	1
	1
	0.27
	0.27
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	0.50
	0.50
	Gaussian
	1
	1
	0.50
	0.50
	0.50

	Combined standard uncertainty (1σ) [dB]
	0.70
	0.75
	0.75

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.37
	1.46
	1.46


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.5.3-2: Reverberation chamber MU value derivation for absolute ACLR measurement
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	0.20
	0.20
	U-shaped
	1.41
	1
	0.14
	0.14
	0.14

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A6-3
	Reference antenna radiation efficiency
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-4
	Mean value estimation of reference antenna radiation efficiency
	0.15
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15
	0.15

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50
	0.50

	Combined standard uncertainty (1σ) [dB]
	0.70
	0.75
	0.75

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.37
	1.46
	1.46


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
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The MU value derivation for absolute ACLR measurements is the same as in subclause 11.2.6.3 (i.e. OTA BS output power).
Table 11.3.6.3-1 captures derivation of the expanded measurement uncertainty values for relative ACLR measurements in PWS.
Table 11.3.6.3-1: PWS MU value derivation for relative ACLR measurement
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement

	A7-1a
	Misalignment DUT & pointing error
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A7-4a
	QZ ripple with DUT
	0.42
	0.43
	[0.43]
	Rectangular
	1.73
	1
	0.24
	0.25
	[0.25]

	A7-13
	Frequency Flatness
	0.13
	0.13
	0.13
	Rectangular
	1.73
	1
	0.08
	0.08
	0.08

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A7-6
	Mismatch (i.e. reference antenna, network analyser and reference cable)
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A7-7
	Insertion loss variation 
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A7-11
	Switching uncertainty
	0.02
	0.02
	0.02
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	Combined standard uncertainty (1σ) [dB]
	0.35
	0.49
	[0.49]

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.69
	0.96
	[0.96]

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.02
	1.22
	[1.22]


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 11.3.6.3-2: PWS MU value derivation for absolute ACLR measurement
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement

	A7-1a
	Misalignment DUT & pointing error
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A7-2a
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	0.05
	0.14
	[0.14]
	Rectangular
	1.73
	1
	0.03
	0.08
	[0.08]

	A7-3
	RF leakage (calibration antenna connector terminated)
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

	A7-4a
	QZ ripple with DUT
	0.42
	0.43
	[0.43]
	Rectangular
	1.73
	1
	0.24
	0.25
	[0.25]

	A7-5
	Miscellaneous Uncertainty
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A7-14
	System non-linearity
	[0.06]
	[0.06]
	[0.06]
	Rectangular
	1.73
	1
	[0.04]
	[0.04]
	[0.04]

	A7-13
	Frequency Flatness
	0.13
	0.13
	0.13
	Rectangular
	1.73
	1
	0.08
	0.08
	0.08

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A7-6
	Mismatch (i.e. reference antenna, network analyser and reference cable)
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A7-7
	Insertion loss variation 
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A7-3
	RF leakage (calibration antenna connector terminated)
	0.09
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09
	0.09

	A7-8
	Influence of the calibration antenna feed cable
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A7-9
	Misalignment of positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A7-1b
	Misalignment of calibration antenna & pointing error
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A7-10
	Rotary joints
	0.00
	0.00
	0.00
	U-shaped
	1.73
	1
	0.00
	0.00
	0.00

	A7-2b
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	0.12
	0.12
	[0.12]
	Rectangular
	1.73
	1
	0.07
	0.07
	[0.07]

	A7-4a
	QZ ripple with calibration antenna
	0.20
	0.20
	0.20
	Rectangular
	1.73
	1
	0.12
	0.12
	0.12

	A7-11
	Switching uncertainty
	0.02
	0.02
	0.02
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A7-12
	Field repeatability
	0.06
	0.12
	[0.12]
	Gaussian
	1.00
	1
	0.06
	0.12
	[0.12]

	Combined standard uncertainty (1σ) [dB] 
	[0.50]
	[0.60]
	[0.60]

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[0.98]
	[1.18]
	[1.18]

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	[1.23]
	[1.40]
	[1.40]


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

--- Next change ---
[bookmark: _Toc32332406][bookmark: _Toc34697081][bookmark: _Toc21086535][bookmark: _Toc29768984]11.3.7	Maximum accepted test system uncertainty
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA were adopted [9]. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
For CATR the expanded MU is established as a root sum square combining of the dB values for the MU and the SE (see subclause 6.3.6), the MU for absolute ACLR was decided to be 2.7 dB for the frequency range 24.25<f<29.5GHz and 2.7 dB for the frequency range 37<f<40GHz. The MU for relative ACLR was decided to be 2.3 dB for the frequency range 24.25<f<29.5GHz and 2.6 dB for the frequency range 37<f<40GHz. 
Maximum test system uncertainties derivation methodology was described in subclause 5.1. 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 absolute and relative OTA ACLR tests can be derived from values captured in table 11.3.7-1 and 11.3.7-2, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA ACLR test requirement. 
Table 11.3.7-1: Test system specific MU values for the absolute OTA ACLR, Normal test conditions, FR1
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	1.15
	1.30
	1.30

	Compact Antenna Test Range
	1.39
	1.51
	1.51

	Near Field chamber
	1.26
	1.33
	1.33

	Reverberation chamber
	1.23
	1.40
	1.40

	Plane Wave Synthesizer
	[1.37]
	[1.46]
	[1.46]

	Common maximum accepted test system uncertainty
	2,2
	2,7
	2,7



Table 11.3.7-2: Test system specific MU values for the relative OTA ACLR, Normal test conditions, FR1
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	
	
	

	Compact Antenna Test Range
	1.12
	1.30
	1.30

	Near Field chamber
	
	
	

	Reverberation chamber
	1.02
	1.22
	1.22

	Plane Wave Synthesizer
	1.37
	1.46
	1.46

	Common maximum accepted test system uncertainty
	1,0
	1,2
	1,2




--- Next change ---
[bookmark: _Toc21086544][bookmark: _Toc29768993][bookmark: _Toc32332415][bookmark: _Toc34697090]11.4.2.3 	MU value derivation, FR1
Table 11.4.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE or OTA SEM measurements in Indoor Anechoic Chamber (Normal test conditions, FR1).
Table 11.4.2.3-1: IAC MU value derivation for OTA OBUE or OTA SEM measurement, FR1
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	A1-1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A1-2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.30
	0.30
	0.30
	Rectangular
	1.73
	1
	0.17
	0.17
	0.17

	A1-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4a
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A1-7
	Impedance mismatch in the receiving chain
	0.14
	0.33
	0.33
	U-shaped
	1.41
	1
	0.10
	0.23
	0.23

	A1-8
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A1-9
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-10
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-11
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A1-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A1-4b
	Polarization mismatch between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A1-5
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A1-6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A1-12
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A1-13
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A1-14
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A1-15
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
	0.44
	0.54
	0.54

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

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.15
	1.30
	1.30


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

--- Next change ---
[bookmark: _Toc32332420][bookmark: _Toc34697095]11.4.3.3	MU value derivation, FR1
Table 11.4.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE or OTA SEM measurements in CATR (Normal test conditions, FR1).
[bookmark: _Hlk517360267]Table 11.4.3.3-1: CATR MU value derivation for OTA OBUE or OTA SEM measurement, FR1
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	A2-18
	Misalignment DUT & pointing error for TRP
	0.30
	0.30
	0.30
	Rectangular
	1.73
	1
	0.17
	0.17
	0.17

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A2-2a
	Standing wave between DUT and test range antenna
	0.21
	0.21
	0.21
	U-shaped
	1.41
	1
	0.15
	0.15
	0.15

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A2-4a
	QZ ripple DUT
	0.09
	0.09
	0.09
	Gaussian 
	1.00
	1
	0.09
	0.09
	0.09

	A2-12
	Frequency flatness
	0.25
	0.25
	0.25
	Gaussian 
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	　

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A2-5
	Mismatch of receiver chain
	0.13
	0.33
	0.33
	U-shaped
	1.41
	1
	0.09
	0.23
	0.23

	A2-6
	Insertion loss variation of receiver chain
	0.18
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10
	0.10

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A2-7
	Influence of the calibration antenna feed cable:
	0.02
	0.02
	0.02
	U-shaped
	1.41
	1
	0.02
	0.02
	0.02

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A2-8
	Misalignment positioning system
	0.00
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00
	0.00

	A2-1b
	Misalignment of calibration antenna and test range antenna
	0.50
	0.50
	0.50
	Exp. normal
	2.00
	1
	0.25
	0.25
	0.25

	A2-9
	Rotary Joints
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.03
	0.03
	0.03

	A2-2b
	Standing wave between calibration antenna and test range antenna
	0.09
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06
	0.06

	A2-4b
	QZ ripple calibration antenna
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.26
	0.26
	0.26
	Rectangular
	1.73
	1
	0.15
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
	0.59
	0.67
	0.67

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

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.39
	1.51
	1.51


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
--- Next change ---
[bookmark: _Toc32332427][bookmark: _Toc21086549][bookmark: _Toc29768998][bookmark: _Toc34697102]11.4.4.3	MU value derivation, FR1
Refer to subclause 11.2.4.3 (i.e. the MU value derivation for the OTA BS output power measurement in NFTR) for MU value per point measurement.

--- Next change ---
[bookmark: _Toc32332433][bookmark: _Toc34697108][bookmark: _Toc21086558][bookmark: _Toc29769007]11.4.5.3	MU value derivation, FR1
Table 11.4.5.3-1 captures derivation of the expanded measurement uncertainty values for OTA OBUE or OTA SEM measurement in Reverberation chamber (Normal test conditions, FR1).
Table 11.4.5.3-1: Reverberation chamber MU value derivation for OTA OBUE or OTA SEM measurement, FR1
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

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

	Stage 2: DUT measurement
	　

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26
	0.26

	A6-1
	Impedance mismatch in the receiving chain
	0.20
	0.20
	0.20
	U-shaped
	1.41
	1
	0.14
	0.14
	0.14

	A6-2
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement
	　

	A6-3
	Reference antenna radiation efficiency
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-4
	Mean value estimation of reference antenna radiation efficiency
	0.15
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15
	0.15

	C1-3
	Uncertainty of the Network Analyzer
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-5
	Influence of the reference antenna feed cable
	0.20
	0.20
	0.20
	Gaussian
	1.00
	1
	0.20
	0.20
	0.20

	A6-6
	Mean value estimation of transfer function
	0.27
	0.27
	0.27
	Gaussian
	1.00
	1
	0.27
	0.27
	0.27

	A6-7
	Uniformity of transfer function
	0.50
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50
	0.50

	Combined standard uncertainty (1σ) [dB]
	0.71
	0.75
	0.75

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.40
	1.46
	1.46


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.

--- Next change ---
[bookmark: _Toc32332440][bookmark: _Toc34697115]11.4.6.3	MU value derivation, FR1
The MU value for OTA OBUE or OTA SEM in PWS is the same as in subclause 11.2.6.3 (i.e. OTA BS output power MU in PWS).

--- Next change ---
[bookmark: _Toc32332441][bookmark: _Toc21086559][bookmark: _Toc29769013][bookmark: _Toc34697116]11.4.7	Maximum accepted test system uncertainty
For the frequency range up to 4.2 GHz, the same MU values as for E-UTRA were adopted [9]. It is expected that the test chamber setup, calibration and measurement procedures for E-UTRA and NR will be highly similar. All uncertainty factors were judged to be the same.
For the frequency range 4.2 - 6 GHz, all MU factors, including instrumentation related MU were judged to be the same as for the 3 - 4.2 GHz range, and thus the total MU for 4.2 – 6 GHz is the same as for 3 - 4.2 GHz. This assessment was made under the assumption of testing BS designed for licensed spectrum; for unlicensed spectrum the MU may differ.
Maximum test system uncertainties derivation methodology was described in subclause 5.1. 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 OTA OBUE or OTA SEM test can be derived from values captured in table 11.4.7-1, derived based on the expanded uncertainty ue (1.96σ - confidence interval of 95 %) values. The common maximum accepted test system uncertainty values are applicable for all test methods addressing OTA OBUE or OTA SEM test requirement. 
Table 11.4.7-1: Test system specific MU values for the OTA OBUE or OTA SEM measurement, FR1
	
	Expanded uncertainty ue (dB)

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	4.2GHz < f  ≦ 6GHz

	Indoor Anechoic Chamber
	1.15
	1.30
	1.30

	Compact Antenna Test Range
	1.39
	1.51
	1.51

	Near Field chamber
	1.26
	1.33
	1.33

	Reverberation chamber
	1.23
	1.40
	1.40

	Plane Wave Synthesizer
	[1.40]
	[1.46]
	[1.46]

	Common maximum accepted test system uncertainty
	1,8
	2,0
	2.0



--- End of changes ---
3GPP
