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1. Introduction
During RAN4 AH1807 meetings, some contributions [1, 2, 3] addressing MUs for EIRP and EIS type of measurements of NR BS at mmWave were presented. This contribution aims of proposing modifications to the MUs for both CATR and Near Field Test Range based on the comments received.


2. Background
During RAN4 AH1807, comments and concerns were received when presenting [3]. The following were the main concerns:
1. BS NR and UE NR are pretty much different in terms of the power levels to be measured, being BS NR power to higher than UE NR power. Therefore, there is no need of amplifiers in both RX and TX line up hence the term external amplifier uncertainty can be taken off. 
2. Center of radiation of the antenna is known – White box approach
3. Uncertainty of measurement equipment
· Power meter can be used for power measurements -> uncertainty is less comparing to Spectrum Analyzer and RCT (used for UE)

3. OTA MU budgets for CATR
In this section the MU budget for OTA EIRP is revised based on the comment 1 and the following assumptions:
· BS Maximum output power
· Array can be aligned with the centre of test setup
· The RF circuitry connected to the measurement antenna is only switch/s

3.1 CATR - EIRP
	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
	x
	Normal
	2
	[x]

	8
	Random Uncertainty
	0.4
	Rectangular
	1.73
	0.23

	9
	Influence of the XPD
	0.27
	U-shaped
	1.41
	[0.2]

	Stage 1: Calibration measurement

	10
	Mismatch RX chain
	0.5
	Actual
	1
	[0.5]

	11
	Misalignment positioning system
	0
	Normal
	2
	0

	12
	Quality of the Quiet Zone for the calibration process
	0.2
	Actual
	1
	[0.2]

	13
	Uncertainty of network analyzer
	0.4
	Normal
	2
	0.2

	14
	Insertion As loss variation of receiver chain
	0
	Rectangular
	1.73
	0

	15
	Mismatch in the connection of calibration antenna
	0.07
	U-shaped
	1.41
	0.05

	16
	Uncertainty of the absolute gain of the calibration antenna
	1.6
	Normal
	2
	[0.8]

	17
	Influence of the calibration antenna feed cable:  Flexing cables, adapters, attenuators, connector repeatability
	0
	Normal
	2
	0

	18
	RF leakage (from measurement antenna to receiver)
	0.1
	Actual
	1
	0.1

	19
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.1
	Normal
	2
	0.05

	20
	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]
	[x]



3.2 CATR – EIS
No PA is used for EIS power measurement.

	UID
	Uncertainty source
	Uncertainty value

	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]


	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.10
	Normal
	2.00
	0.05

	2
	Quality of Quiet Zone 
	0.4
	Actual
	1.00
	[0.4]

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

	4
	Mismatch
	0.5
	Actual
	1.00
	[0.5]

	5
	MW Sig Gen uncertainty on absolute level
	[x]
	Normal
	2.00
	[x]

	6
	Insertion loss variation of transmitter chain
	0.10
	Rectangular
	1.73
	0.08

	7
	RF leakage (from transmitter to measurement antenna)
	0.10
	Actual
	1.00
	0.10

	8
	Influence of XPD
	0.27
	U-shaped
	1.41
	0.2

	9
	Random Uncertainty
	0.40
	Rectangular
	1.73
	0.23

	Stage 1: Calibration measurement

	10
	Mismatch RX chain
	0.5
	U-shaped
	1.41
	0.5

	11
	Misalignment positioning system
	0.00
	Normal
	2.00
	0.00

	12
	Quality of the Quiet Zone for the calibration process
	0.2
	Actual
	1.00
	[0.2]

	13
	Uncertainty of network analyzer
	0.40
	Normal
	2.00
	0.20

	14
	Insertion loss variation of receiver chain
	0.00
	Rectangular
	1.73
	0.00

	15
	Mismatch in the connection of calibration antenna
	0.07
	U-shaped
	1.41
	0.05

	16
	Uncertainty of the absolute gain of the calibration antenna
	1.60
	Normal
	2.00
	[0.80]

	17
	Influence of the calibration antenna feed cable:  Flexing cables, adapters, attenuators, connector repeatability
	0.00
	Normal
	2.00
	0.00

	18
	RF leakage (from measurement antenna to receiver)
	0.10
	Actual
	1.00
	0.10

	19
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.10
	Normal
	2.00
	0.05

	20
	Standing wave between reference calibration antenna and measurement antenna
	0.1
	U-shaped
	1.41
	0.07

	EIS Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[x]



4. Proposals
MU tables are listing the uncertainty contributors for power measurements, both TX and RX for a CATR at FR2. For some uncertainty terms an uncertainty value is proposed but for measurement equipment the uncertainty value should come from the data sheet of the measurement equipment to be used. At this stage we are not able to propose any uncertainty value for this hence only the following proposal can be made:

Proposal 1: Agree on the uncertainty terms for EIRP and EIS type of measurements. Those are fundamental to be agreed since will determine the MU for other OTA parameters



5. Conclusion 
In this contribution we have provided the MU tables for EIRP and EIS type of measurements in a CATR. We do ask to approve the proposal 1.
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