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1. Introduction
The drafting of core requirements specification for 5G NR BS is moving forward. Testability is a hot topic being discussed during the meetings. This contribution aims to provide an overview of MU for OTA EIRP measurements of BS in CATR and Nera Field Test Range.


2. Background
BS testability at mmWave has been discussing in 3GPP RAN4. It is assumed that test methodologies currently used for AAS OTA type of measurements at sub6GHz can be re-used at mmWave. Specifically, OTA EIRP can potentially be measured in CATR and Near Field Test Range at mmWave. For UE at mmWave, Near Field with transform, CATR, and direct FF are permitted methods for EIRP/TRP type of measurements. MU has been defined for each test method. The assumption for UE is that the centre of radiation of the array is unknown so that the array cannot be aligned with the centre of the setup but it is the physical UE that must be aligned with the centre of the setup. This has a potential of increasing the MU due to the increase of quality of the quiet zone uncertainty contributor. For BS, this assumption is not valid. It can be assumed that the BS antenna pattern is known since the beam shall be declared and hence the centre of radiation of the array can be aligned with the centre of the system setup. Starting from this assumption, this contribution is aiming to provide an overview of the MU associated with OTA EIRP measurements in CATR, and Near Field Test Range. Another uncertainty which is determining the MU to be such high for UE at mmWave is the mismatch for RX chain. The switch box connected in between the radio comm. Tester and anechoic chamber is very complex. Multiple cascade switches are present along with amplifiers and directional couplers. For the below MU, this box is just composed of a switch and LNA.

3. OTA EIRP MU budget
In this section the MU budgets for OTA EIRP are presented for both CATR, and Near Field Test Range. Assumptions:
· BS Maximum output power
· Array can be aligned with the centre of test setup
· The RF circuitry connected to the measurement antenna is composed of switch and LNA

3.1 CATR
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	
	
	
	
	
	

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.1
	Normal
	2
	0.05

	2
	Quality of Quiet Zone
	0.4
	Actual
	1
	[0.4]

	3
	Standing wave between DUT and measurement antenna
	0.1
	U-shaped
	1.41
	[0.07]

	4
	Mismatch
	0.5
	Actual
	1
	[0.5]

	5
	Insertion loss variation of receiver chain
	0.1
	Rectangular
	1.73
	0.06

	6
	RF leakage (from measurement antenna to receiver)
	0.1
	Actual
	1
	0.1

	7
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	[1.08]

	8
	Amplifier Uncertainties
	2
	Normal
	2
	1

	9
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	10
	Influence of the XPD
	0.27
	U-shaped
	1.41
	[0.2]

	Stage 1: Calibration measurement

	11
	Mismatch RX chain
	0.5
	Actual
	1
	[0.5]

	12
	Misalignment positioning system
	0
	Normal
	2
	0

	13
	Quality of the Quiet Zone for the calibration process
	0.2
	Actual
	1
	[0.2]

	14
	Amplifier Uncertainties
	0
	Normal
	2
	0

	15
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.2

	16
	Insertion As loss variation of receiver chain
	0
	Rectangular
	1.73
	0

	17
	Mismatch in the connection of calibration antenna
	0.07
	U-shaped
	1.41
	0.05

	18
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	[0.8]

	19
	Influence of the calibration antenna feed cable:  Flexing cables, adapters, attenuators, connector repeatability
	0
	Normal
	2
	0

	20
	RF leakage (from measurement antenna to receiver)
	0.1
	Actual
	1
	0.1

	21
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.1
	Normal
	2
	0.05

	22
	Standing wave between reference calibration antenna and measurement antenna
	0.1
	U-shaped
	1.41
	[0.07]

	EIRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[3.76]



3.2 Near Field
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	
	
	
	
	
	

	Stage 2: EIRP Near Field Radiation Pattern Measurement and EIRP Near Field DUT power measurement

	1
	Axis alignment
	0
	Normal
	2
	0

	2
	Probe XPD
	0
	Normal
	2
	0

	3
	Probe Polarization 
Amplitude and Phase
	0.11
	Normal
	2
	0.055

	4
	Probe Array Uniformity (if not corrected for the above)
	0
	Normal
	2
	0

	5
	Probe Pattern Effect (need if not pure FF)
	0
	Normal
	2
	0

	6
	Multiple Reflections: Coupling Measurement Antenna and DUT
	0
	Normal
	2
	0

	7
	Quality of the QZ
	0.4
	Actual
	1
	[0.4]

	8
	Phase Curvature
	0
	Actual
	1
	0

	9
	Measurement Distance
	0
	Rectangular
	1.73
	0

	10
	NFtoFF truncation
	0.006
	Normal
	2
	[0.003]

	11
	Mismatch of RX chain
	0.5
	Actual
	1
	[0.5]

	12
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2
	[1.08]

	13
	Amplifier uncertainties
	2
	Normal
	2
	1

	14
	Phase Recovery Non-Linearity over signal bandwidth
	0
	Normal
	2
	[0]

	15
	Phase Drift and Noise
	0.04
	Normal
	2
	[0.02]

	16
	Leakage and Crosstalk
	0
	Normal
	2
	0

	17
	Random uncertainty
	0.4
	Rectangular
	1.73
	[0.23]

	Stage 1: Calibration measurement

	18
	Uncertainty of the Network Analyzer
	0.4
	Normal
	2
	0.21

	19
	Amplifier uncertainties
	0
	Normal
	2
	0

	20
	Mismatch of RX chain
	0.5
	Actual
	1
	[0.5]

	21
	Mismatch in the connection of the calibration antenna
	0.0987
	U-shaped
	1.41
	0.07

	22
	Measurement Distance
	0
	Rectangular
	1.73
	0

	23
	Quality of the Quiet Zone for Calibration Process
	0.2
	Actual
	1
	[0.2]

	24
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	[0.8]

	EIRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[3.72]





4. Conclusion 
In this contribution we have provided an overview of the MU for EIRP type of measurements when two testing methodologies such as CATR, and NF are taken into account.
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