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1.
Introduction
This contribution provides a measurement result of the quality of quiet zone for IFF supporting 30 cm DUT size.
2.
Discussion
2.1
Characterization conditions
Characterization conditions are summarized in Table 2.1-1.

Table 2.1-1: QoQZ characterization conditions

	Item
	Description / Condition

	Chamber type
	In-direct Far Field (IFF)

	Supported DUT size
	30 cm

	Positioner type
	Combined-axes system with a fixture for a DUT

	Number of link antenna
	2 x LTE, 2 x NR

	Test frequency point
	23.45 GHz, 32.125 GHz, 40.8 GHz

	Grid type for TRP measurement
	Constant step size grid with 15 degrees step

	Number of reference antenna
	2 (One for 23.45 GHz. The other for 32.125 /40.8 GHz) 


2.2
Measurement result
 Measurement results are shown in Table 2.2-1, 2.2-2 and 2.2-3 as follows. As for the quality of quiet zone, standard deviations with hemisphere 1 (highlighted in green in Table 2.2-2) are derived. If we compare the results between the standard deviations with a whole sphere and ones with hemisphere 2 (highlighted in blue) in Table 2.2-2, it is obvious that the influence of the fixture for DUT is significant. Therefore a system which has a plate-type fixture to support a DUT with some heavier weight may have a larger QoQZ uncertainty compared to a system which has a clamp-type fixture to hold a DUT. 
Observation 1: A test system which has a plate-type fixture to support a DUT with some heavier weight may have a larger QoQZ uncertainty compared to a system which has a clamp-type fixture.

Proposal 1: For in-band tests, define 1.0 dB for EIRP, 0.75 dB for TRP at the measurement stage as the MU value for “Quality of the quiet zone” for IFF whose supporting DUT size = 30 cm.
As for the standard deviations for P1 (centre of the QZ), since it is natural to assume that the reference AUT is set towards directions which avoid directions to a DUT fixture during the calibration stage, we also calculated the standard deviations using results only with results at the hemisphere which is an opposite side from the DUT fixture, except for a point which is already agreed to omit at the direction with  = 0,  =180 degrees. (i.e. Data whose orientations of the reference AUT are rotated to   = 0, -45, -90 degrees on condition that the DUT fixture is located on x-z plane.)
Observation 2: During the calibration stage, it is natural to assume that the reference AUT is set toward directions which avoid directions to a DUT fixture.
Proposal 2: For standard deviations of P1, use only the measurement results at the hemisphere which is an opposite side from the DUT fixture except for a point  = 0,  =180 degrees in a case of combined-axes system. 
Proposal 3: For in-band tests, define 0.30 dB for both EIRP and TRP at the calibration  stage as the MU value for “Quality of the quiet zone” for IFF with supporting DUT size = 30 cm.
Table 2.2-1: Measurement result at Position 1 (P1)
	Frequency
	Meas
	Std. Deviations
(Whole Sphere)
	Std. Deviations
(Hemisphere 1)
Note 1
	Std. Deviations
(Hemisphere 2)
Note 2

	23.45 GHz
	EIRP
	0.34 dB
	0.22 dB
	0.16 dB

	
	TRP
	0.18 dB
	0.18 dB
	0.15 dB

	32.125 GHz
	EIRP
	0.73 dB
	0.80 dB
	0.26 dB

	
	TRP
	0.42 dB
	0.45 dB
	0.17 dB

	40.8 GHz
	EIRP
	0.64 dB
	0.69 dB
	0.29 dB

	
	TRP
	0.53 dB
	0.57 dB
	0.28 dB

	Note 1: Standard deviations are derived using only data with which orientations of the reference AUT are rotated to  = 0, 45, 90, 270, 315 degrees.

Note 2: Standard deviations are derived using only data with which orientations of the reference AUT are rotated to  = 0, -45, -90 degrees.


Table 2.2-2: Measurement result at Position 1 to 7 (P1-P7)
	Frequency
	Meas
	Std. Deviations
(Whole Sphere)
	Std. Deviations
(Hemisphere 1)
Note 1
	Std. Deviations
(Hemisphere 2)
Note 2

	23.45 GHz
	EIRP
	0.71 dB
	0.72 dB
	0.48 dB

	
	TRP
	0.44 dB
	0.43 dB
	0.33 dB

	32.125 GHz
	EIRP
	0.92 dB
	0.97 dB
	0.53 dB

	
	TRP
	0.69 dB
	0.72 dB
	0.44 dB

	40.8 GHz
	EIRP
	0.69 dB
	0.72 dB
	0.50 dB

	
	TRP
	0.62 dB
	0.65 dB
	0.54 dB

	Note 1: Standard deviations are derived using only data with which orientations of the reference AUT are rotated to  = 0, 45, 90, 270, 315 degrees.

Note 2: Standard deviations are derived using only data with which orientations of the reference AUT are rotated to  = 0, -45, -90 degrees.


As for the offset of mean EIRP/TRP values from P1, we got -1.13 dB max. Treatment of this error is discussed in a companion paper [1].
Table 2.2-3: Offset of mean value from P1
	Frequency
	Meas
	Mean value (P1)
	Mean value (P1-P7)
	Offset [dB]

	
	
	(Hemisphere 2)
	(Hemisphere 1)
	　

	23.45 GHz
	EIRP
	-38.8145
	-39.5058
	-0.69

	
	TRP
	-49.791
	-50.4461
	-0.66

	32.125 GHz
	EIRP
	-42.2795
	-43.208
	-0.93

	
	TRP
	-54.4861
	-55.6144
	-1.13

	40.8 GHz
	EIRP
	-47.2718
	-47.8397
	-0.57

	
	TRP
	-61.3989
	-61.9703
	-0.57


2.3
Assumption 
	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	23.45 GHz, 32.125 GHz, 40.8 GHz

	#3
	Size of QZ for IFF
	30 cm

	#5
	Power range for EIRP measurements considered at the conducted reference plane
	N/A

	#6
	Temperature variation impact
	N/A

	#7
	UE power class
	N/A

	#9
	Characterization for QoQZ for spurious measurements
	N/A


3. 

4. Conclusion
In this contribution, we provides a measurement result of the quality of quiet zone for IFF supporting 30 cm DUT size.

Observation 1: A test system which has a plate-type fixture to support a DUT with some heavier weight may have a larger QoQZ uncertainty compared to a system which has a clamp-type fixture.

Proposal 1: For in-band tests, define 1.0 dB for EIRP, 0.75 dB for TRP at the measurement stage as the MU value for “Quality of the quiet zone” for IFF whose supporting DUT size = 30 cm.
Observation 2: During the calibration stage, it is natural to assume that the reference AUT is set toward directions which avoid directions to a DUT fixture.
Proposal 2: For standard deviations of P1, use only the measurement results at the hemisphere which is an opposite side from the DUT fixture except for a point  = 0,  =180 degrees in a case of combined-axes system. 
Proposal 3: For in-band tests, define 0.30 dB for both EIRP and TRP at the calibration stage as the MU value for “Quality of the quiet zone” for IFF with supporting DUT size = 30 cm.
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Appendix

Appendix A: Reference AUT positions 
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Figure A-1: Reference AUT Measurement Positions for combined-axes system
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Figure A-2: Reference AUT Measurement Positions for combined-axes system
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