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1 Introduction
In RAN4#86 meeting, the WF [1] was agreed as the starting point of gathering test equipment uncertainty values for eAAS and NR FR1. This document provides some values for test equipment, and proposes necessary changes for uncertainty type and description of test conditions. 
2 Values
Table 1 provides proposed values for this meeting.

Table 1. proposed test equipment uncertainty values
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(1) Generated signal is CW and generated level can be down to -90dBm

(2) Measured amplitude accuracy is applicable when input signal level is more than 20dB above noise floor of measurement equipment
3 Proposal 
In [1] “Table 1: Test equipment uncertainty values” is provided as a request from companies who are looking for uncertainty values from test equipment venders. However, there are values which are highly depends on input signal conditions, and in some cases, the measurement itself can’t be made under the described lower input signal level.   
Observation 1: For Relative power measurement (ACLR as example), accuracy depends on input level of carrier signal and signal level difference to lower level frequency region for measurement, distance in frequency domain and total frequency span etc. uncertainty of relative accuracy can’t be calculated without describing these detail condition.

Observation 2: For Frequency Measurement (Frequency error), Modulation Quality Measurement (EVM), Time Domain measurement (time alignment measurement), measurement capability needs to have synchronization with input signal first for making measurement. Without synchronization, measurement can’t be made, so that input signal level needs to be well above noise level. 
Observation 3: Quality of synchronization depends on quality of signal. Assuming input signal itself is in good condition and quality, quality of signal depends on signal level. With lower input level, noise generated internally in test equipment degrade quality of signal and increases inaccuracy. In short, lowering signal level increases inaccuracy of measured result value.
Proposal 1: For relative power measurement accuracy calculation, wait for actual test condition is tentatively set then calculate based on test condition with input signal level description at test equipment.

Proposal 2: Describe input signal condition as “well above noise floor” for measurements (Frequency, Modulation quality, Time measurement) and remove columns which shows condition as “with input levels lower than -70dBm”. 

Proposal 3: More study needed to for additional description to clarify “well above noise floor” as condition to show uncertainty value, example is “measured result shows less than [1.0%] EVM value”.

Proposal 4: For NR Modulation quality measurement, wait for conclusion of discussion about EVM window length
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		Instrument		Use case		Measurement Uncertainty type		Standard uncertainty σ (dB)										Probability distribution

								30MHz < f ≦ 3 GHz		3 GHz < f ≦ 4.2 GHz		4.2 GHz < f ≦ 6 GHz		 6 GHz < f ≦ 12.75 GHz		[ 12.75 GHz < f ≦ 26 GHz]

		RF power measurement equipment 		Absolute power measurement		Total amplitude accuracy 		0.15(2)		0.27(2)		0.36(2)		0.36(2)		0.41(2)		Gaussian

				(e.g. spectrum analuzer)		(with input levels lower than ‑70 dBm 
and more than 20dB above noise floor)

						Total amplitude accuracy 		0.14		0.26		0.35		0.35		0.41		Gaussian

						(with input levels down to ‑70 dBm)

		RF signal generator		Sensitivity measurement		Level error 		0.46		0.46		0.58		0.81(1)		1.02(1)		Gaussian

		Network analyzer		Calibration stage		Accuracy of transmission measurements 		0.13		0.2		0.2		0.2		0.2		Gaussian



		(1) Generated signal is CW and generated level can be down to -90dBm

		(2) Measured amplitude accuracy is applicable when input signal level is more than 20dB above noise floor of measurement equipment






