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1.
Introduction

During the last RAN4 AH meeting, a WF on MU of test equipment for AAS BS and NR BS was agreed [1].  In release 13 for AAS MU contributions coming from the common test equipment used for all test methods was aligned.  For many of the test methods the major contributions of the uncertainties came from the measurement equipment used and as such it was critical to align this in order to derive a reasonable test tolerance between all test methods.
The intension of the WF [1] is to follow the same approach as release 13 for the current work for eAAS measurement uncertainties.  It is also the intension to avoid having parallel discussions also in NR and as such the WF was extended to also cover TE MUs also for NR with a strong focus on values needed for eAAS.

2.
Discussion

The following tables are supplied with values from a combination of sources such as current state of art equipment data sheets.  The figures proposed below are given under the assumption of receiver power levels being within the manufacturers operating range [2]
Regarding the frequency ranges that are currently presented for Table 1 and 2.  The difference in uncertainties in the range of 3 – 4.2 GHz does not differ too significantly compared to that of 4.2 – 6 GHz, to simplify the MU tables, it could be preferable to combine the columns into one.
Proposal: Combine frequency ranges from eAAS of 3 GHz < f ≤4.2 GHz, to a single frequency range covering 3 GHz < f ≤ 6 GHz for NR FR1.
Table 1: Inputs for BS testing purposes for eAAS and NR FR1

	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
(e.g. power meter)
	Total amplitude accuracy 
(with input levels lower than ‑70 dBm)
	TBD
	TBD
	TBD
	TBD
	TBD
	Gaussian

	
	
	Total amplitude accuracy 
(with input levels down to ‑70 dBm)
	0.14
	0.26
	0.26
	0.52
	TBD
	Gaussian

	
	Relative power measurement
(e.g. spectrum analyzer)
	Total amplitude accuracy 
(with input levels of wanted signal down to ‑70 dBm)
	0.11
	0.11
	0.11
	TBD
	TBD
	Gaussian

	Frequency measurement equipment
	Frequency range measurement
	Total amplitude accuracy 
(with input levels lower than ‑70 dBm)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	Total amplitude accuracy 
(with input levels down to ‑70 dBm)
	6 Hz
	6 Hz
	6 Hz
	TBD
	TBD
	TBD

	Modulation quality measurement equipment
	EVM measurement
	Total amplitude accuracy 
(with input levels lower than ‑70 dBm)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	Total amplitude accuracy 
(with input levels down to ‑70 dBm)
	0.33%
	0.33%
	0.33%
	TBD
	TBD
	TBD

	Time domain measurement equipment
	Time measurement
	Total amplitude accuracy 
(with input levels lower than ‑70 dBm)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	Total amplitude accuracy 
(with input levels down to ‑70 dBm)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	RF signal generator
	Sensitivity measurement
	Level error 
	0.46
	0.46
	0.52
	0.52
	TBD
	Gaussian

	Network analyzer
	Calibration stage
	Accuracy of transmission measurements 
	0.13
	0.20
	0.20
	0.20

	TBD
	Gaussian


Table 2: Reference Antenna MU for eAAS and NR FR1
	Instrument
	Use case
	Standard uncertainty σ (dB)
	Probability distribution

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

	Reference antenna
	Calibration stage
	0.29
	0.25
	TBD
	TBD
	TBD
	Rectangular



3.
Conclusions

In this contribution, values have been proposed towards the MU of test equipment suggested in [1].  These values are suggested as input towards the overall agreed values from other interested companies.  In a companion paper [2] general considerations regarding measurement uncertainties is discussed, and such aspects need to be considered when finalizing the overall MU budget for each requirement, including MU of common test equipment.
Proposal: Combine frequency ranges from eAAS of 3 GHz < f ≤4.2 GHz, to a single frequency range covering 3 GHz < f ≤ 6 GHz for NR FR1.
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