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1.
Introduction
This contribution is a modification of previous contribution [1] and proposes a measurement uncertainty (MU) contribution of “Uncertainty of network analyzer” for FR2 OTA test.
2.
Discussion
2.1
Total loss of system path at system calibration
As introduced the updated estimation of insertion loss at the last meeting in Spokane [1], total insertion loss of the system (including switch unit part, amplification unit part and chamber part) is 58.7 dB for IFF test system at frequency of 43.5GHz.
Figure 2.1-1 shows an example of system calibration with test system including switch unit, amplifier unit and OTA chamber. 
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Figure 2.1-1: Block diagram for system calibration

If we simply refer to a datasheet of VNA from each TE vendor, measurement uncertainty which corresponds to the total path loss would be described as in Table 2.1-1 and the worst MU value could be approximately 1.5 dB. However we assume it is possible to reduce the total path loss relatively by adding an extra amplifier unit into the measurement path and thus we can use the stable / flat part of uncertainty curve for VNAs, which are shown in Appendix A. 
	Table 2.1-1: Measurement uncertainty of VNA
　
	Anritsu
	Anritsu
	Keysight
	Keysight
	R&S

	　
	MS4647B
	MS46322B
	N5225B
	N5235A
	ZVA50

	Path loss [dB]
	58.7

	MU [dB]
	0.2
	0.15
	0.27
	1.5
	1


Observation 1: It is possible to reduce the total path loss relatively by adding an extra amplifier into the measurement path and thus we can use the stable part of uncertainty curve for VNAs. Necessary gain of the extra amplifier is up to the implementation of each TE vendor.
Proposal 1: Define 0.4 dB as the MU value of “Uncertainty of network analyzer” at the FR2 in-band frequency range from 23.45 GHz to 44.3 GHz.  
2.2
Assumption 
	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	23.45 GHz to 44.3 GHz

	#3
	Size of QZ for IFF
	30 cm

	#5
	Power range for EIRP measurements considered at the conducted reference plane
	N/A since this MU contribution is for calibration stage.

	#6
	Temperature variation impact
	Keysight: 25 +/- 5 degrees C (N5224A/N5235A)
R&S: 18 to 28 degrees C (ZVA50 )
Anritsu: 25 +/- 5 degrees C (MS4647B, MS46322B)

	#7
	UE power class
	N/A since this MU contribution is for calibration stage.

	#9
	Characterization for QoQZ for spurious measurements
	N/A




3. Conclusion
In this contribution, we introduced the MU contribution of “Uncertainty of network analyzer” for FR2 OTA test..
Observation 1: It is possible to reduce the total path loss relatively by adding an extra amplifier into the measurement path and thus we can use the stable part of uncertainty curve for VNAs. Necessary gain of the extra amplifier is up to the implementation of each TE vendor.
Proposal 1: Define 0.4 dB as the MU value of “Uncertainty of network analyzer” at the FR2 in-band frequency range from 23.45 GHz to 44.3 GHz.  
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Appendix

Appendix A: Specification of VNAs 
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Figure A-1: Transmission magnitude uncertainty of MS4647B (Anritsu)
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Figure A-2: Transmission magnitude uncertainty of MS46322B (Anritsu)
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Figure A-3: Transmission magnitude uncertainty of N5225A (Keysight)
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Figure A-4: Transmission magnitude uncertainty of N5235A (Keysight)

Table A-6: Transmission magnitude uncertainty of ZVA50 (R&S)
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