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1.
Introduction
Currently a characterization procedure of the QoQZ (Quality of Quiet Zone) at the frequency range other than the in-band region is one of the issues which we need to decide. Since the requirement of general spurious emission is defined from 6 GHz to the second harmonic of FR2 band such as 80 GHz, there is a concern that it might take more than a month to complete the evaluation of out-of-band region depending on the test procedure. Therefore there is a demand of optimization with the characterization procedure of QoQZ.
In this contribution we introduce our views on a simplification of QoQZ characterization procedure at the out-of-band frequency region.
2.
Discussion

There can be multiple viewpoints to simplify the characterization procedure of QoQZ.

· Reduction of reference AUT  (antenna under test) positions in the quiet zone
· Reduction of orientations to rotate a reference AUT per antenna position
· Reduction of measurement grid points on a sphere
· Reduction of frequency point for characterization 
2.1
Reduction of reference AUT positions in the quiet zone
  Figure 2.1-1 shows an example of reference antenna positions in the quiet zone, extracted from TR 38.810, clause D.2.6 [1].

Figure 2.1-1: Reference AUT Measurement Positions for combined-axes system
 During the characterization (measurement on a sphere) of the QoQZ for TRP, the reference AUT on a fixture for DUT is rotated to  or directions to measure at grids on a whole sphere. So some of antenna positions go through other points and thus we can assume some of the antenna positions which are symmetric each other are equivalent, for example P2 & P3, and P4 & P5. Therefore we assume at least P2 and P5 can be omitted from the characterization procedure. 
Observation 1: The reference AUT positions P2 & P3, and P4 & P5 can be assumed symmetric and equivalent. 

Proposal 1: Omit the characterization of QoQZ at positions P2 and P5 in Figure 2.1-1 during the test at out-of-band region. FFS if this can be applied to the procedure for in-band region.
If we only focus on a mobile phone and tablet PC as a DUT, since we do not need to think about a thickness of mobile phone, we can also omit the position P4, which is 7.5 cm or 15 cm away from P1. (Assuming that the DUT is laid on x-z plane.)
Observation 2: P4 can be omitted for the measurement of amobile phone and a tablet PC as a DUT.
Proposal 2: Allow P4 as optional characterization position for the measurement of a mobile phone and a tablet PC. FFS if this can be applied to the procedure for in-band region.
2.2
Reduction of orientations to rotate a reference AUT per antenna position
 As we already introduced a procedure to characterize the QoQZ at in-band frequency range, limiting orientations of reference AUT and only rotating it on hemisphere is one of the solutions also for the out-of-band region.
Proposal 3: Limit reference AUT orientations only to directions on a hemisphere which is a far side from a support structure.
 Also in the discussion of test procedure for spurious emission, the RAN5 adopted the assumption that directivity is 90 degree HPBW as the spurious emission has low directivity compared to in-band beam[1],[2]. The reason we have multiple reference AUT orientation is to consider the scattering, reflections inside the chamber for the case various directions (area inside the chamber) is illuminated by the beam. Hence, it is reasonable to reduce the reference AUT orientation when wider HPBW than for in-band can be assumed. Therefore orientations of the reference AUT can be reduced such as every 90 degrees.

Proposal 4: Reduce orientations of the reference AUT as every 90 degrees.  
If we can apply both proposal 3 and 4, then we can reduce the orientations of the reference AUT to 5 directions, which was originally 26 directions.
However a care must be taken for a level diagram to measure the QoQZ since the strength of signals might be weak when we measure wider beam from the reference AUT.

Observation 3: Care must be taken for a level diagram to measure the QoQZ since the strength of signals might be weak.
2.3
Reduction of measurement grid points on a sphere
 As we wrote in clause 2.2, if we assume 90 degrees HPBW for spurious emission measurement, then measurement grid points on a sphere can also be reduced to 45 degrees step [1][2]
Proposal 5: Set 45 degrees as measurement grid resolution for QoQZ characterization at out-of-band region.
2.4
Reduction of frequency point for characterization 
 From a viewpoint of frequency to characterize the QoQZ, it is difficult to find appropriate points by a technical analysis since QoQZ can vary by a design of reflector. Usually the characteristics at lower frequency depend on the design of a roll edge of reflector, and those of higher frequency depend on a granularity of a surface on the reflector. So as a starting point to see overview briefly, we propose to carry out the evaluation at frequency points 6 GHz (lower boundary of spurious emission), 60 GHz (second harmonic of band n257), and 80 GHz (second harmonic of band n260).

Proposal 6: As a starting point to characterize QoQZ, measure 6 GHz, 60 GHz and 80 GHz for out-of-band region. 


3. Conclusion
In this contribution we introduced our views on a simplification of QoQZ characterization procedure at the out-of-band frequency region. 
Observation 1: The reference AUT positions P2 & P3, and P4 & P5 can be assumed symmetric and equivalent. 

Proposal 1: Omit the characterization of QoQZ at positions P2 and P5 in Figure 2.1-1 during the test at out-of-band region. FFS if this can be applied to the procedure for in-band region.
Observation 2: P4 can be omitted with a test system for the measurement of a mobile phone and a tablet PC as a DUT.
Proposal 2: Allow P4 as optional characterization position for a test system for the measurement of a mobile phone and a tablet PC. FFS if this can be applied to the procedure for in-band region.
Proposal 3: Limit reference AUT orientations only to directions on a hemisphere which is a far side from a support structure.
Proposal 4: Reduce orientations of the reference AUT as every 90 degrees.  

Observation 3: Care must be taken for a level diagram to measure the QoQZ since the strength of signals might be weak.

Proposal 5: Set 45 degrees as measurement grid resolution for QoQZ characterization at out-of-band region.
Proposal 6: As a starting point to characterize QoQZ, measure 6 GHz, 60 GHz and 80 GHz for out-of-band region. 

 Whether these can also be applied to the case of characterization at in-band region needs further study.
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