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12.x
Measurement uncertainty for in band TRP requirements
12.x.1
FR1

12.x.1.1    BS output power

12.x.2.1.1  General

For the frequency range 0 - 4.2 GHz, the same MU values as for E-UTRA in 37.145-2 were adopted. 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.
12.x.2.1.2 MU value

The MU value was agreed to be 1.4 dB for 0 – 3 GHz bands and 1.5 dB for 3 – 6 GHz bands. The MU in 4.2-6 GHz is valid for BS designed to operate in licensed spectrum.
12.x.2
FR2

12.x.2.1    BS output power
12.x.2.1.1  CATR

12.x.2.1.1.1 General

A CATR MU budget was assessed in order to determine acceptable MU for the EIRP accuracy measurement in FR2. The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures.

12.x.2.1.1.2 MU budget

Table 12.x.2.1.1.2-1 Compact antenna test range uncertainty contributions for EIRP measurements for BS output power
	UID
	Description of uncertainty contribution
	Details in annex of [1]

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	B2-1

	2
	RF power measurement equipment
	E

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

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

	5
	QZ ripple DUT
	B2-5

	x
	Test system frequency flatness
	[TBD]

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	E

	7
	Mismatch of receiver chain
	B2-7

	8
	Insertion loss variation of receiver chain
	B2-8

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

	10
	Influence of the calibration antenna feed cable:

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

	11
	Uncertainty of the absolute gain of the calibration antenna
	E

	12
	Misalignment positioning system
	B2-11

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

	14
	Rotary Joints
	B2-12

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

	16
	Quality of quiet zone
	B2-5

	20
	Switching uncertainty
	B2-15


Table 12.x.2.1.1.2-2 Compact antenna test range uncertainty assessment for EIRP measurements for BS output power

	UID
	Uncertainty Source
	Uncertainty value

24.25<f

<29.5GHz
	Uncertainty value

37<f

<40GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]

24.25<f

<29.5GHz
	Standard uncertainty ui [dB]

37<f

<40GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	0.35
	0.35
	Exp. normal
	2
	1 
	0,174
	0,174

	2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.5
	0.7
	 Gaussian
	1
	 1
	0,5
	0,7

	3
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	√2
	1 
	0,02
	0,02

	4
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0,01
	0,01

	5
	QZ ripple with DUT
	0.0928
	0.0928
	Normal 
	1
	1
	0,4
	0.4

	
	Frequency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.3
	0.3
	Normal
	1
	1
	0,3
	0,3

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.43
	0.57
	U-shaped
	√2
	1 
	0,21
	0,26

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0
	0

	9
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0,01
	0,01

	10
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	√2
	1
	0,15
	0,2

	11
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	√3
	1
	0,3
	0,3

	12
	Misalignment  positioning system
	0.2
	0.2
	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
	0
	U-shaped
	√2
	1
	0
	0

	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
	0.43
	0.43
	Rectangular
	√3
	1
	0,1
	0,1

	Combined standard uncertainty (1σ) [dB]
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	0,91
	1,05

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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	1,78
	2,06


The summation error (SE) was decided to be 1.2 dB for FR2 TRP requirements. 

12.x.2.1.1.3 MU value
Based on the above evaluation and root sum square combining of the dB values for the MU and the SE, 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.
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