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1 Introduction
This TP updates the MU value derivation sections for the FR2 out of band spurious emissions requirements.
[bookmark: _GoBack]It uses the pre-approved tables agreed in R4-2004529.
2 TP to TR 39.941 v1.0.0
--- Start of changes ---
[bookmark: _Toc34697128]12.2.2.4	MU value derivation, FR2
As opposed to FR1, for FR2 the IAC, CATR and reverberation chamber were analysed separately for the MU value derivation. Table 12.2.2.4-1 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in IAC (Normal test conditions, FR2).
Up to 40GHz the OBUE MU values are assumed.
Table 12.2.2.4-1: IAC MU value derivation for TX spurious emissions, FR2
	UID
	Uncertainty source
	　
	Distribution of the probability
	Divisor based on distribution shape
	ci
	　

	
	
	40GHz<f ≤60GHz
	
	
	
	40GHz<f ≤60GHz

	Stage 2: DUT measurement
	　

	A1-1
	Positioning misalignment between the AAS BS and the reference antenna
	0.02
	Rectangular
	1.73
	1
	0.01

	A1-2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.00
	Rectangular
	1.73
	1
	0.00

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

	A1-4a
	Polarization mismatch between the AAS BS and the receiving antenna
	0.02
	Rectangular
	1.73
	1
	0.01

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

	A1-6
	Phase curvature
	0.05
	Gaussian
	1.00
	1
	0.05

	C1-7
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)
	0.60
	 Gaussian
	1.00
	1
	0.60

	A1-16
	test system frequency flatness
	0.25
	Gaussian
	1.00
	1
	0.25

	A1-24
	Uncertainty of the LNA
	0.00
	Gaussian
	1.00
	1
	0.00

	A1.25
	Uncertainty of the Mixer
	2.25
	Gaussian
	1.00
	1
	2.25

	A1-7
	Impedance mismatch in the receiving chain
	0.42
	U-shaped
	1.41
	1
	0.30

	A1-8
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement
	　

	A1-9
	Impedance mismatch between the receiving antenna and the network analyzer
	0.57
	U-shaped
	1.41
	1
	0.40

	A1-10
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.43
	Rectangular
	1.73
	1
	0.25

	A1-11
	Impedance mismatch between the reference antenna and the network analyzer.
	0.57
	U-shaped
	1.41
	1
	0.40

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

	A1-4b
	Polarization mismatch between the reference antenna and the receiving antenna
	0.02
	Rectangular
	1.73
	1
	0.01

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

	A1-6
	Phase curvature
	0.07
	Gaussian
	1.00
	1
	0.07

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.30
	Gaussian
	1.00
	1
	0.30

	A1-12
	Influence of the reference antenna feed cable
	0.18
	Rectangular
	1.73
	1
	0.10

	A1-13
	Reference antenna feed cable loss measurement uncertainty
	0.10
	Gaussian
	1.00
	1
	0.10

	A1-14
	Influence of the receiving antenna feed cable
	0.18
	Rectangular
	1.73
	1
	0.10

	C1-4
	SGH Calibration uncertainty
	0.52
	Rectangular
	1.73
	1
	0.30

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

	Combined standard uncertainty (1σ) [dB]
	2.49

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	4.88

	TRP Summation error
	0.75

	Total MU
	4.94



Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
--- Next change ---
[bookmark: _Toc32332492][bookmark: _Toc34697134]12.2.3.3	MU value derivation, FR2
Table 12.2.3.3-1 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in CATR (Normal test conditions, FR2).
Table 12.2.3.3-1: CATR value derivation for TX spurious emissions, FR2
	UID
	Uncertainty source
	　
	Distribution of the probability
	Divisor based on distribution shape
	ci
	　

	
	
	40GHz<f ≤60GHz
	
	
	
	40GHz<f ≤60GHz

	Stage 2: DUT measurement

	A2-18
	Misalignment  DUT & pointing error (TRP)
	0.30
	Exp. normal
	2.00
	1
	0.15

	C1-7
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)
	0.60
	 Gaussian
	1.00
	1
	0.60

	A2-19
	Uncertainty of the LNA
	0.00
	Gaus
	1.00
	1
	0.00

	A2-20
	Uncertainty of the Mixer
	2.25
	Gaus
	1.00
	1
	2.25

	A2-2a
	Standing wave between DUT and test range antenna
	0.21
	Gaussian 
	1.00
	1
	0.21

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

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

	A2-12
	Frequency flatness
	0.25
	Gaussian
	1.00
	1
	0.25

	A2-21
	Miscellaneous uncertainty
	0.00
	Rectangular
	1.73
	1
	0.00

	Stage 1: Calibration measurement

	C1-3
	Network Analyzer
	0.30
	 Gaussian
	1.00
	1
	0.30

	A2-5a
	Mismatch of receiver chain
	0.57
	U-shaped
	1.41
	1
	0.40

	A2-5b
	Mismatch of receiver chain for low power
	0.00
	U-shaped
	1.41
	1
	0.00

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

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

	A2-7
	Influence of the calibration antenna feed cable
	0.29
	U-shaped
	1.41
	1
	0.21

	C1-4
	SGH Calibration uncertainty
	0.52
	Rectangular
	1.73
	1
	0.30

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

	A2-1b
	Misalignment of calibration antenna and test range antenna
	0.00
	Exp. normal
	2.00
	1
	0.00

	A2-9
	Rotary joints
	0.00
	U-shaped
	1.41
	1
	0.00

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

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

	A2-11
	Switching uncertainty
	0.43
	Rectangular
	1.73
	1
	0.25

	Combined standard uncertainty (1σ) [dB]
	2.45

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	4.81

	TRP Summation error
	1.20

	Total MU
	4.96



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

--- Next change ---
[bookmark: _Toc32332498][bookmark: _Toc34697140]12.2.4.3	MU value derivation
Table 12.2.3.4-1 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in Reverberation Chamber (Normal test conditions).
Table 12.2.4.3-1: Reverberation Chamber  value derivation for TX spurious emissions, 380 MHz – 26 GHz	Comment by Richard Kybett: The FR1 and FR2 tables overlap we need to decide how to handle that?
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
Table 12.2.4.3-2: Reverberation Chamber value derivation for TX spurious emissions, 18 GHz – 60 GHz
	UID
	Uncertainty source
	　
	Distribution of the probability
	Divisor based on distribution shape
	ci
	　

	
	
	40GHz<f ≤60GHz
	
	
	
	40GHz<f ≤60GHz

	Stage 2: DUT measurement

	C1-7
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)
	0.60
	 Gaussian
	1.00
	1
	0.60

	A6-1
	Impedance mismatch in the receiving chain
	0.45
	U-shaped
	1.41
	1
	0.32

	A6-2
	Random uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Stage 1: Calibration measurement

	A6-3
	Reference antenna radiation efficiency
	0.50
	Normal
	1.00
	1
	0.50

	A6-4
	Mean value estimation of reference antenna radiation efficiency
	0.27
	Normal
	1.00
	1
	0.27

	C1-3
	Network Analyzer
	0.30
	 Gaussian
	1.00
	1
	0.30

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

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

	A6-7
	Uniformity of transfer function
	1.50
	Normal
	1.00
	1
	1.50

	Combined standard uncertainty (1σ) [dB]
	1.80

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	3.53



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

--- Next change ---
[bookmark: _Toc32332499][bookmark: _Toc21086611][bookmark: _Toc29769070][bookmark: _Toc34697141]12.2.5	Maximum accepted test system uncertainty
{FR1 updated in accompanying TP}
For FR2 only the frequency range 40GHz<f ≤60GHz has been considered in this subclause, the other frequency ranges are common with existing FR1 and FR2 in-band TRP emissions measurements
· 30MHz<f≤6 GHz the MU values are the same as for FR1, 
· 6GHz<f ≤40GHz The MU values are the same as the in-band TRP emission measurements in subclause 11.2
Table 12.2.5-2: Spurious emissions MU values – FR2
	　
	Expanded uncertainty [dB]

	
	30MHz<f≤6 GHz
	6GHz<f ≤40GHz
	40GHz<f ≤60GHz

	General Directional Chamber
	x
	x
	4.94

	CATR
	x
	x
	4.96

	Reverberation Chamber
	x
	x
	3.53

	Common maximum accepted test system uncertainty
	2.5
	2.7
	5



--- End of changes ---
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