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1 Introduction
In the last meeting it was agreed that the Tx OFF and TX OFF transient would be measured as EIRP with the assumption that eth TX OFF antenna directivity is the same as the TX ON directivity.
As the level and approximate method of measurement is now agreed the MU can be calculated.
2 Discussion
2.1 Measurement 

In the WF [1] the following measurement method and link budget was discussed:
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With the following assumptions:

· The TX OFF level at the analyzer input is -86dBm/1MHz @ 40GHz
· The analyzer sensitivity is -96dBm/MHz @ 40GHz
· The TX OFF level at the analyzer input is -79dBm/1MHz @ 28GHz
· The analyzer sensitivity is -102dBm/MHz @ 28GHz
2.2 MU budget
Many of the FR2 MU budgets were based on CATR only due to the tie available for assessment. Other chambers and methods are not precluded but the CATR is used to set the MU.
In the existing MU analysis the EIRP accuracy has been calculated and added (rms) to the SE value to get a TRP accuracy. As such we have detailed MU budgets agreed for in-band EIRP measurements.

The budget below is based on the per point measurement for the in band emissions requirement, this differs from the wanted signal MU budget as the spectrum analyser uncertainty is higher due to the higher power level.

In addition for the TX OFF transient measurement it is necessary to use a limiter to protect the measurement equipment from the high ON power levels. Additional margin is added for this.

Limiter uncertainty – additional uncertainty due to the limiter used to protect the measurement equipment from the ON power levels.

The uncertainty of the limiter is unknown, but its loss is likely to be approx. 3dB which is of course calibrated out. The remaining uncertainty being due to its non-linear behaviour. An uncertainty of 0.5dB seems like a high estimate.

Compact antenna test range uncertainty assessment for EIRP measurements for transmitter OFF power and transmitter transient period.
	UID
	Uncertainty Source
	Uncertainty value
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui (dB)(dB)
	Standard uncertainty ui (dB)(dB)

	(Note 1)
	
	24.25<f
	37<f
	
	
	
	24.25<f
	37<f

	 
	
	<29.5GHz
	<40GHz
	
	
	
	<29.5GHz
	<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 analyser, power meter)
	0.9
	0.9
	 Gaussian
	1
	 1
	0.9
	0.9

	E2-3
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	1.41421356
	1 
	0.0212132
	0.0212132

	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

	xx
	Limiter uncertainty
	0.5
	0.5
	Normal
	1
	1
	0.5
	0.5

	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
	1.41421356
	1 
	0.5091169
	0.5091169

	E2-8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	1.73205081
	1
	0.103923
	0.103923

	E2-4
	RF leakage, test range antenna cable connector terminated.
	0.1
	0.1
	Normal
	1
	1 
	0.1
	0.1

	E2-9
	Influence of the calibration antenna feed cable
	0
	0
	U-shaped
	1.41421356
	1
	0
	0

	E2-10
	SGH Calibration uncertainty
	0.5
	0.5
	Rectangular
	1.73205081
	1
	0.2886751
	0.2886751

	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
	1.41421356
	1
	0
	0

	E2-3
	Standing wave between SGH and test range antenna
	0.03
	0.03
	U-shaped
	1.41421356
	1 
	0.0212132
	0.0212132

	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
	1.73205081
	1
	0.057735
	0.057735

	Combined standard uncertainty (1σ) (dB)(dB)
	1.21
	1,21

	
	
	

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)(dB)
	2.37
	2,37

	
	
	


An MU of 2.4 dB can be used for the TX OFF measurement.

As this is a non-regulatory requirement and is difficult to measure it is reasonable to have TT=MU.
3 Conclusion
Based on the assumption that the TX OFF level is measured as an EIRP level of approx. -40dBm an MU budget for a CATR is presented.
An additional 0.5dB uncertainty is added for the limiter which is unique to the TX ON/OFF transient test.

An MU = 2.4 dB is proposed.

It is also proposed that TT=MU, so TT= 2.4 dB

If this budget is acceptable then it is to be added to TR 38.817-02 in subclause 12.3.
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