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Test equipment uncertainty values
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C1-1 Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter)
The receiving device used to measure the received signal level in the EIRP tests either as an absolute level or as a relative level. These receiving devices to name a few are spectrum analyzers, network analyzers or power meter. These devices will have an uncertainty contribution of their own; this value declared by the test gear vendor should be recorded as this uncertainty contribution. If a power meter is used then both measurement uncertainty and out of band noise is considered as part of the contribution. This uncertainty value can be found in table C2-1 and was a result of compromised value in order to align all test methods having this uncertainty contribution.
C1-2 Uncertainty of the RF signal generator
The use of this signal generator introduces an uncertainty on the absolute output level. The uncertainty value will be indicated in the manufacturer's data sheet in logs. This uncertainty value can be found in Annex C2-1 and was a result of compromised value in order to align all test methods having this uncertainty contribution.
C1-3 Uncertainty of the network analyser
Drift (temp, oscillators, filters, etc.) start-to-end time of measurements
This uncertainty includes all the uncertainties involved in the S21 measurement (including drift and frequency flatness) with a network analyzer, and will be calculated from the manufacturer's data in logs. This uncertainty also includes analyzer uncertainty for multi-polarization (2 or more ports) measured simultaneously. This uncertainty value can be found in table C2-1 and was a result of compromised value in order to align all test methods having this uncertainty contribution.
C1-4 Uncertainty of the absolute gain of the reference antenna
This uncertainty consists of the uncertainty of the gain value associated with the gain value denoted from the antenna calibration. This uncertainty value can be found in table C.2-1 and was a result of compromised value in order to align all test methods having this uncertainty contribution.
C1-5 Measurement receiver (co-location)
Error for the receiver used to measure the noise floor level in the co-location test.
C1-6 Noise figure measurement accuracy
Noise figure calibration accuracy used for the low power levels used during the co-location measurements.
C1-7 RF power measurement equipment (e.g. spectrum analyser, power meter) - low power (UEM, absolute ACLR)
Measurement equipment error associated with measuring low power absolute high frequency (FR2) unwanted emissions.
C1-8 RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)
Measurement equipment error associated with measuring low power relative high frequency (FR2) unwanted emissions.
C1-9 RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2
Measurement equipment error associated with measuring low power, wide band time domain high dynamic range signals required for the Tx OFF transient test.
C1-10 Uncertainty of the RF power measurement equipment with use of mixer (e.g. spectrum analyzer, mixer) for FR2-2
Spectrum analyzer used with mixer for FR2-2 EIRP and TRP. This error includes Spectrum analyzer IF error, mixer error, IF mis-match. 
C1-11 Uncertainty of the RF Signal Generator with power monitoring and controlling by power sensor for FR2-2 
Signal level error from signal generator or up converter which power level is monitored and controlled by Power sensor during test is performed. With this technieque, signal generator level error can be replaced by power sensor error, which needs to include various sensor error with mis-match contribution from power splitter to sensor and power unbalance of power splitter.
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The following uncertainty distribution and standard uncertainty (σ) values proposed by test vendors are adopted for the RF power measurement equipment, RF signal generator, and network analyzer to calculate the uncertainty budget.
Table C.2-1: Test equipment uncertainty values for FR1
	UID
	Instrument
	Use case
	Measurement Uncertainty type
	Standard uncertainty σ (dB)
	Probability distribution

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

	C1-1
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	Measurement stage
	Total amplitude accuracy
(with input levels down to ‑70 dBm)
	0.14
	0.26
	0.26
	Gaussian

	C1-2
	RF signal generator
	Measurement stage
	Level error
	0.46
	0.46
	0.46
	Gaussian

	C1-3
	Network analyzer
	Calibration stage
	Accuracy of transmission measurements
	0.13
	0.20
	0.2
	Gaussian

	C1-5
	Measurement receiver (co-location)
	Measurement stage
	Amplitude accuracy
	0.41
	0.74
	0.8
	Gaussian

	C1-6
	Noise figure measurement accuracy
	Calibration stage
	Amplitude accuracy
	0.2
	0.2
	0.2
	Gaussian

	NOTE:	Standard uncertainty values were derived from datasheets of mid-tier to high-end RF signal generators, spectrum analyzers, and VNAs. Standard uncertainty values of power measurement equipment were derived from datasheet of spectrum analyzers.



Table C.2-2: Test equipment uncertainty values for FR2-1
	UID
	Instrument
	Standard uncertainty σ (dB)
	Probability distribution

	
	
	24.25 < f
≤ 29.5 GHz
	37 < f
≤ 43.5 GHz
	

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - high power
	0.50
	0.70
	 Gaussian

	C1-2
	RF signal generator
	0.90
	0.90
	Gaussian

	C1-3
	Network Analyzer
	0.30
	0.30
	Gaussian

	C1-7
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM)
	0.90
	0.90
	 Gaussian

	C1-8
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)
	0.75
	0.90
	 Gaussian

	C1-9
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)
	1.25
	1.45
	Gaussian



Table C.2-2a: Test equipment uncertainty values for FR2-2 inband measurement
	UID
	Uncertainty source
	

	
	Test equipment
	57 < f ≤ 71 GHz
	Note

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer) without use of mixer for FR2-2
	2.00
	

	C1-3
	Uncertainty of the Network Analyzer
	0.85
	

	C1-7
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) – low power (UEM absolute ACLR)
	2.36
	Use the same value as C1-10

	C1-8
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) – relative (ACLR)
	2.36
	Use the same value as C1-10

	C1-9
	Uncertainty of the RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2
	2.61
	Use FR2-1 Tx off power value for frequency in 24~29G 1.25 as IF MU number
With IF mismatch 0.41
With RSS of 1.25, 2.25, 0.41

	C1-10
	Uncertainty of the RF power measurement equipment with use of mixer (e.g. spectrum analyzer, mixer)
	2.36
	RSS of IF measurement 0.6, mixer MU (A2-20), and IF mismatch 0.41

	C1-11
	Uncertainty of the RF Signal Generator with power monitoring and controlling by power sensor 
	0.98
	For FR2-2 Rx test

	A2-5a
	Mismatch of receiver chain between receiving antenna and measurement receiver
	1.18
	

	A2-5b
	Mismatch of receiver chain for low power receiver
	1.18
	Same as A2-5a

	B2-5
	Mismatch of transmit chain (i.e. between transmitting measurement antenna and BS)
	0.91
	

	A2-19
	Uncertainty of the LNA (FR2 only)
	1.50
	

	A2-20
	Uncertainty of the mixer (FR2 only)
	2.25
	

	MUPA
	MUPA Uncertainty due to use of PA
	1.50
	Same as LNA A2-19

	
	OTA modulation quality
	1.1%
	



Table C.2-2b: Test equipment uncertainty values for FR2-2 out of band measurement
	UID
	Uncertainty source
	
	

	
	Test equipment
	60 < f ≤ 110 GHz for Unwanted Emission
	110 < f ≤ 142 GHz for Unwanted Emission
	Note

	C1-3
	Uncertainty of the Network Analyzer
	0.85
	0.85
	

	C1-10
	Uncertainty of the RF power measurement equipment with use of mixer (e.g. spectrum analyzer)
	2.39


	2.49


	RSS of IF measurement (0.7), Mixer (A2-20) and IF mismatch = 0.41

	A2-20
	Uncertainty of the mixer (FR2 only)
	2.25
	2.35
	

	MUOOBint
	Additional uncertainty for the OOB interferer signal with using power sensor as monitoring and controlling of signal power level
	0.98
	0.98

	Same value asa C1-11 in Table C.2-2a

	A2-5a
	Mismatch of receiver chain between receiving antenna and measurement receiver
	1.15

	1.07
	

	A2-5b
	Mismatch of receiver chain for low power receiver
	1.15
	1.07
	

	A2-19
	Uncertainty of the LNA (FR2 only)
	1.50
	1.50
	

	MUPA
	MUPA Uncertainty due to use of PA
	1.50
	1.50
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