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1	Introduction
During the RAN4#90 meeting, the way forward on FR2 transient period [1] was approved, which captured agreements and open issues to be addressed at forthcoming meetings. 

This document assesses the uncertainty budget for OTA measurements of the FR2 transmitter ON/OFF power test requirement in a CATR chamber. 
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From [1], the following agreements are captured:
· Measuring TX OFF power level with assumption OFF ant gain = ON antenna gain (= full array gain) is feasible
· The conformance EIRP OFF level for the transient test will be Core TRP level plus the ON antenna directivity.
Based on the above agreements, the TRP off level can be mathematically expressed as 
			(in linear units)									(1) 	
where  is the EIRP off level measured during the transmitter OFF period
		 is the TRP off level measured during the transmitter OFF period
		 is the antenna directivity measured during the transmitter ON period
 can be expressed as  
  																	(2)
where  is the EIRP on level measured during the transmitter ON period 
		 is the TRP level measured during the transmitter ON period, which could be the TRP power measured for the FR2 OTA BS output power requirement or it is measured using the same TRP method that is for the FR2 OTA BS output power measurement (see 3GPP TS 38.141-2, Annex I for more details)
Substituting Equation (2) into Equation (1) and rearranging, we get
													(3)
As can be observed from Equation (3), the MU budget for  consists of the following: 
· MU – as this is a relative term, most of the measurement uncertainty values cancel out, but there are other uncertainty contributors due to the transmitter transient period measurement, which include the limiter uncertainty because a limiter is used to protect test equipment from high transmitter ON power levels
· MU() – if the same TRP method is used to measure , then the measurement uncertainty value of FR2 OTA BS output power can be adopted   
From 3GPP TR 38.817-02, the measurement uncertainty of FR2 OTA BS output power is shown in Table 1. An estimated limiter uncertainty of 0.5 dB [2] is added to the table. Further, the spectrum analyser uncertainty is revised for transmitter transient period measurements. 
[bookmark: _Hlk4168822]From 3GPP TR 38.817-02, 12.10, the FR2 TRP SE is 1.2 dB. The MU for FR2 transmitter ON/OFF power is 
· MU =  = 2.8 dB, 	24.25 GHz < f ≤ 29.5 GHz
· MU =  = 2.8 dB, 	37 GHz < f ≤ 40 GHz
Since the transmitter OFF power is not a regulatory requirement, it is recommended to set TT = MU. 
	

































Table 1: Compact antenna test range uncertainty assessment for EIRP measurements for FR2 BS output power
	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)(dB)
24.25<f
<29.5GHz
	Standard uncertainty ui (dB)(dB)
37<f
<40GHz

	Stage 2: DUT measurement

	E2-1
	Misalignment  DUT & pointing error
	0.35
	0.35
	Exp. normal
	2
	1 
	0.174
	0.174

	E2-2
	
RF power measurement equipment (e.g. spectrum analyzer, 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
	√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
	0.0928
	0.0928
	Normal 
	1
	1
	0.4
	0.4

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

	E2-YY
	Limiter uncertainty
	0.5
	0.5
	normal
	1
	1
	[0.5]
	[0.5]

	Stage 1: Calibration measurement

	E2-6
	Network Analyzer
	0.3
	0.3
	Normal
	1
	1
	0.3
	0.3

	E2-7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.43
	0.57
	U-shaped
	√2
	1 
	0.21
	0.26

	E2-8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0
	0

	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
	0.21
	0.29
	U-shaped
	√2
	1
	0.15
	0.2

	E2-10
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	√3
	1
	0.3
	0.3

	E2-11
	Misalignment  positioning system
	0.2
	0.2
	Exp. normal 
	2
	1
	0
	0

	E2-1
	Misalignment  SGH and pointing error
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25

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

	E2-3
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06
	0.06

	E2-5
	QZ ripple with SGH
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009

	E2-15
	Switching uncertainty
	0.43
	0.43
	Rectangular
	√3
	1
	0.1
	0.1

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


	1.27
	1.29

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


	[2.50]
	[2.52]

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



3	Conclusions
The document has outlined an analysis for the calculation of the measurement uncertainty budget values for transmitter OFF power in a CATR chamber. Based on our analysis, the MU budget is as follows:  

· MU = [2.8] dB, 	24.25 GHz < f ≤ 29.5 GHz
· MU = [2.8] dB, 	37 GHz < f ≤ 40 GHz
Since the FR2 transmitter OFF power is not a regulatory requirement, it is recommended to set TT = MU, i.e., 

· TT = [2.8] dB, 	24.25 GHz < f ≤ 29.5 GHz
· TT = [2.8] dB, 	37 GHz < f ≤ 40 GHz
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