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Background
The FR2 testability TR [1] outlines an extensive quality of quiet zone procedure to qualify and quantify the effect of the anechoic chamber including antennas, positioning equipment, support structures, etc., on the EIRP/EIS and TRP metrics. 
This contribution is proposing an abbreviated procedure for spurious emissions testing for the FR2 range and beyond, i.e., up to the 2nd harmonic of the upper frequency edge of the UL operating band.
This procedure is mandatory before the test system is commissioned for certification tests and characterizes the quiet zone performance of the anechoic chamber, specifically the effect of reflections within the anechoic chamber. Additionally, it includes the effect of offsetting the directive antenna array inside a DUT from the centre of the quiet zone, i.e., the centre of rotation of the DUT and measurement antenna positioning systems. 
As agreed in [2], contrary to the quality of the quiet zone measurements for in-band measurements, no reference antenna requirements are needed, i.e., directivity and HPBW masks. 
Discussion
The frequencies to be used to characterize the quality of the quiet zone for spurious testing shall be limited to every 25GHz starting at 25GHz as tabulated in Table 1 in order to have full frequency coverage while limiting the test time. The MU for the QoQZ Element for Spurious Emissions testing is the maximum value at the respective minimum and maximum frequencies at the three different frequency ranges, FR2SE_A, FR2SE_B, and FR2SE_C. It is proposed to define the QoQZ procedure and test frequencies below FR2 at a later time.
[bookmark: _Ref528756822]Table 1: List of QoQZ frequencies for spurious emissions testing
	QoQZ Test Frequency Range Designator
	Frequency [GHz]

	FR2SE_A
	25

	
	50

	FR2SE_B
	

	
	75

	FR2SE_C
	

	
	100



Proposal 1: Perform the QoQZ evaluation for Spurious Emissions tests every 25GHz starting from 25GHz. The MU element for the respective frequency range is the maximum value evaluated at the minimum and maximum frequencies.
The quality of the quiet measurements for TRP, the metric used of spurious emissions testing, shall use 3D pattern measurements of the reference antenna patterns as they most closely resemble the 3D/spherical surface measurements of EIRP. Therefore, the quality of the quiet zone measurements for TRP metrics shall be based on efficiency measurements. 
Proposal 2: Perform the QoQZ evaluation based on TRP/efficiency measurements of the reference antenna 
[bookmark: _Toc525637691]The size of the quiet zone within which the variations of measurements are evaluated depends on the size of the DUT. The quality of quiet zone measurements shall be performed for the same quiet zone sizes as for in band measurements.  
Proposal 3: Perform the QoQZ evaluation for spurious emissions for the same quiet zone sizes as for in band QoQZ evaluations 
The minimum range length depends on the size of the DUT and the minimum far-field distance of typical antenna arrays integrated in DUTs. It is proposed not to require larger measurement distances for the QoQZ evaluations at frequencies beyond the maximum FR2 frequency which is limiting the far-field distance for DFF systems since TRP can be measured accurately in the radiative near field as well.
Proposal 4: Limit the measurement distance to the far-field distance based on the maximum frequency of FR2 instead of requiring an increase in measurement distance for spurious emission testing based on the 2nd harmonic of the upper frequency edge of the UL operating band. 
The reference AUT shall be positioned in a total of 7 different reference positions tabulated in Table 2. While position 1, P1, is the centre of the quiet zone, the remaining positions, 2 through 7, are off-centre positions each displaced by the radius of the quiet zone, R. 
[bookmark: _Ref528759085]Table 2: Reference AUT Measurement Coordinates
	Position
	x
	y
	z

	P1
	0
	0
	0

	P2
	R
	0
	0

	P3
	-R
	0
	0

	P4
	0
	R
	0

	P5
	0
	-R
	0

	P6
	0
	0
	R

	P7
	0
	0
	-R



Proposal 4: Perform the QoQZ evaluation for spurious emissions at the same 7 reference positions as for in band testing.  
The reference AUT shall be positioned in a total of 7 different reference positions, shown in Figure 1 for the distributed-axes system and in Figure 2 for the combined-axes system. 
[image: ]
[bookmark: _Ref528783150]Figure 1: Reference AUT Measurement Positions for distributed-axes system
[image: ]
[bookmark: _Ref528783162][bookmark: _GoBack]Figure 2: Reference AUT Measurement Positions for combined-axes system
In order to simply the procedure and to limit the testing time, it is proposed not to rotate the reference AUT around different axes in order to illuminate the anechoic chamber uniformly. Instead, it is proposed to perform the quality of quiet zone evaluation for one fixed reference AUT orientation but the two principal polarizations. 
Proposal 5: Perform the QoQZ evaluation for spurious emissions for just a single reference orientation but for two principal polarizations.  
For the distributed-axes system, the reference AUT shall be oriented in all reference positions, P1-P7, with the reference AUT pointing towards the x-axis with the two principal reference polarizations, as outlined in Figure 3. For the combined-axes system, the reference AUT shall be oriented in all reference positions, P1-P7, with the reference AUT pointing towards the z-axis with the two principal reference polarizations, as outlined in Figure 4. 

[image: ] [image: ]
[bookmark: _Ref528783735]Figure 3: Sample reference AUT orientations in a distributed-axes system for position 6, P6 for two principal reference antenna polarizations.
[image: ] [image: ]
[bookmark: _Ref528786801]Figure 4: Sample reference AUT orientations in a combined-axes system for position 4, P4 for two principal reference antenna polarizations.

The combined MU element related to the quality of the quiet zone for TRP and offset between UE antenna array and centre of quiet zone is the standard deviation of the various efficiency measurement results that are based on the 7 different reference AUT positions, the respective reference AUT orientations, and the two reference AUT polarization orientations.
Proposal 6: The MU element of QoQZ evaluation for spurious emissions in the measurement stage and for the calibration stage is the standard deviation of the efficiencies evaluated at the 7 reference positions and the two principal polarizations.  
The measurement grid used for the QoQZ evaluation for spurious emissions should ideally match the measurement grid used for the spurious emissions test cases. However, since there is no requirement on the gain and pattern characteristics of the reference antenna and for them to be similar to the patterns of the spurs, different measurement grids could be used. At a minimum, a measurement grid similar to the in-band TRP measurements should be used but this should be further investigated at a later time. 
Proposal 7: The measurement grid for the QoQZ evaluation for spurious emissions is TBD. 

Conclusions
The following observations and proposals were made in this contribution
Proposal 1: Perform the QoQZ evaluation for Spurious Emissions tests every 25GHz starting from 25GHz. The MU element for the respective frequency range is the maximum value evaluated at the minimum and maximum frequencies.
Proposal 2: Perform the QoQZ evaluation based on TRP/efficiency measurements of the reference antenna 
Proposal 3: Perform the QoQZ evaluation for spurious emissions for the same quiet zone sizes as for in band QoQZ evaluations 
Proposal 4: Perform the QoQZ evaluation for spurious emissions at the same 7 reference positions as for in band testing.  
Proposal 5: Perform the QoQZ evaluation for spurious emissions for just a single reference orientation but for two principal polarizations.  
Proposal 6: The MU element of QoQZ evaluation for spurious emissions in the measurement stage and for the calibration stage is the standard deviation of the efficiencies evaluated at the 7 reference positions and the two principal polarizations.  
Proposal 7: The measurement grid for the QoQZ evaluation for spurious emissions is TBD. 
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