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1 Introduction
In RAN4#90bis meeting, FR2 Transmitter off power measurement discussion made good progress and tentative MU value agreed with square bracket in MU budget table and draft conformance test specification. This contribution is to provide more information about test equipment MU value and proposes value to remove square bracket.
2 Description
In RAN4#90bis meeting, FR2 MU tables in documents [1][2] endorsed for Tx off power measurement with tentative test equipment MU value then total MU value also as tentative with square bracket. The test equipment MU value for Tx Off power measurement is based from one of in-band TRP measurement MU table (OBUE) as starting point which for measuring very low power. 
There is additional consideration needed for Tx Off power measurement. For measuring Tx Off power level, difficulty is to deal with very high power coming in while signal is in On period, then need to make measurement of Off period power which is low power. Also, measurement needs to be done in specified time period for wide bandwidth signal up to 400MHz. This requires Signal Analyzer mode to capture signal of entire measurement bandwidth then measure power rather measuring power of consecutive small bandwidth (such as 1MHz or less) as spectrum analyzer sweep based power measurement.
Measuring wider bandwidth signal in one time with Signal Analyzer mode needs to add additional uncertainty on top of these value from spectrum analyzer mode.

Here is value for test equipment and calculated total MU value for FR2 Tx off power MU.


Table 1. Proposed test equipment MU value and calculated FR2 Tx off power MU value

	UID
	Uncertainty Source
	Uncertainty Value 
24.25<f<29.5GHz
	Uncertainty Value 
37<f<40GHz
	Standard Uncertainty (dB) 24.25<f<29.5GHz
	Standard Uncertainty (dB) 37<f<40GHz

	E2-2
	RF power measurement equipment 
	1.25
	1.45
	1.25
	1.45

	
	<Other raw omitted> 
	
	
	
	

	
	Combined standard 
	uncertainty (1σ) 
	
	1.49
	1.68

	
	Expanded uncertainty 
	(1.96σ - confidence 
	interval of 95 %)(dB)
	2.91
	3.25


3 Proposal
Propose FR2 Tx Off power measurement uncertainty value as in Table 1 which makes total MU values in 2digit becomes 2.9 and 3.3 respectively for each frequency range.
Here is entire table

Proposed Compact antenna test range uncertainty assessment for EIRP measurements for Tx Off power measurement 
	UID

(Note 1)
	Uncertainty Source
	Uncertainty value

24.25<f

<29.5GHz
	Uncertainty value

37<f

<40GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui (dB)

24.25<f

<29.5GHz
	Standard uncertainty ui (dB)

37<f

<40GHz

	Stage 2: DUT measurement

	E2-1
	Misalignment  DUT & pointing error
	0.3
	0.3
	Exp. normal
	2
	1 
	0,15
	0,15

	E2-2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	1.25
	1.45
	 Gaussian
	1
	 1
	1.25
	1.45

	E2-3
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	√2
	1 
	0,02
	0,02

	E2-4
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0,01
	0,01

	E2-5
	QZ ripple with DUT
	0,4
	0,4
	Normal 
	1
	1
	0,4
	0.4

	E2-16
	Frequency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	E2-6
	Network Analyzer
	0.2
	0.2
	Normal
	1
	1
	0,2
	0,2

	E2-7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.72
	0.72
	U-shaped
	√2
	1 
	0,51
	0,51

	E2-8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.1
	0.1

	E2-4
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0,01
	0,01

	E2-9
	Influence of the calibration antenna feed cable
	0.00
	0.00
	U-shaped
	√2
	1
	0,00
	0,00

	E2-10
	SGH Calibration uncertainty
	0.5
	0.5
	Rectangular
	√3
	1
	0,3
	0,3

	E2-11
	Misalignment  positioning system
	0.2
	0.2
	Exp. normal 
	2
	1
	0.1
	0.1

	E2-1
	Misalignment  SGH and pointing error
	0
	0
	Exp. normal
	2
	1
	0
	0

	E2-12
	Rotary joints
	0
	0
	U-shaped
	√2
	1
	0
	0

	E2-3
	Standing wave between SGH and test range antenna
	0.03
	0.03
	U-shaped
	√2
	1 
	0,02
	0,02

	E2-5
	QZ ripple with SGH
	0.07
	0.07
	Normal
	1
	1
	0,07
	0,07

	E2-15
	Switching uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0,06
	0,06

	Combined standard uncertainty (1σ) (dB)
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	1.49
	1.66

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
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	2.91
	3.25

	Note 1:
UID are referenced to TR 37.843 [9].
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