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1.
Introduction
At the last meeting in Spokane, there was an extensive discussion regarding factors to characterize QoQZ (Quality of Quiet Zone) at out-of-band region [1][2] but could not reach to the conclusion. In this contribution we introduce our current views on these factors again.
2.
Discussion

Following multiple factors to characterize OOB QoQZ were raised from companies.

· Orientations to rotate a reference AUT per antenna position
· Reference AUT  (Antenna Under Test) positions in the quiet zone
· Measurement grid points on a sphere
· Frequency points for characterization 
· Metric 
· Quiet zone size
2.1
Orientations to rotate a reference AUT per antenna position
 In a case that we characterize QoQZ at in-band region, we can expect a peak power beam direction by the beam peak search procedure. However since it is not possible to foresee the peak power direction of spurious emissions, we need to separate an idea of reference AUT rotation from the in-band case, which also means that we need to revisit the exception of direction towards a support structure of a positioner. 
Observation 1: It is not possible to foresee the peak power direction of spurious emissions.

Observation 2: We cannot exclude the direction of a reference AUT which we did with in-band measurement case. (The direction towards a support structure cannot be omitted.)
 Now regarding orientations of a reference AUT, since the orientations are decided based on the beam width of the emissions, we cannot decide it without defining the HPBW of the reference AUT. Therefore we should define a mask at least the minimum HPBW if we need to limit the number of orientations. On condition that a directivity of spurious emissions can be assumed as 90 degrees HPBW like the previous assumption [4][5], we may reduce orientations of the reference AUT.
Proposal 1:  Define a mask of the reference AUT at least for minimum HPBW to limit the number of the reference AUT orientations for OOB QoQZ characterization. 
Proposal 2: Define 90 degrees as minimum HPBW of the reference AUT and reduce orientations of the reference AUT as every 90 degrees in a case Proposal 1 is agreeable.  
If we can agree both proposal 1 and 2, then we can reduce the orientations of the reference AUT to 6 directions, which was originally 25 for in-band case.
However a care must be taken for a level diagram to measure the OOB QoQZ since the strength of signals might be weak when we measure wider beam from the reference AUT.

Observation 3: Care must be taken of a level diagram to measure the QoQZ since the strength of signals might be weak.
2.2
Reference AUT positions in the quiet zone
  Figure 2.2-1 shows an example of reference antenna positions in the quiet zone, extracted from TR 38.810, clause D.2.6 [3].


Figure 2.2-1: 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, i.e. P2 & P3, and P4 & P5. And it also means that we are conducting the same measurement twice at P2 & P3, or P4 and P5. Therefore we assume at least P2 and P5 can be omitted from the characterization procedure. 
Observation 4: The reference AUT positions P2 (P4) can be assumed symmetrical with P3 (P5) and equivalent. 

Proposal 3: Omit the characterization of QoQZ at positions P2 and P5 in Figure 2.2-1 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, for example assuming that the DUT is laid on x-z plane, 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. 
Observation 5: Position which corresponds to the direction of DUT thickness can also be omitted in a case of the measurement of a mobile phone and a tablet PC as a DUT.
Proposal 4: Allow the AUT position which corresponds to a DUT thickness 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.

 In a case when some positions are omitted, care must be taken to derive standard deviation of the results by considering a weight on each measured result depending on reference AUT positions.
2.3
Measurement grid points on a sphere
 We proposed to reduce the measurement grid points for example 45 degrees resolution during the QoQZ characterization in the previous contribution. However if we consider a case of actual spurious emission measurement with coarse grid, using the QoQZ value which is also derived by carrying out a measurement with coarse grid may give extra uncertainty to the actual measured result of　the spurious emission. Therefore to avoid including the extra uncertainty element in the QoQZ MU due to the coarse grid measurement, we consider that the QoQZ evaluation need to be carried out with the same grid resolution as regular in-band measurement. 
Proposal 5: Use the same grid resolution with in-band for QoQZ characterization at out-of-band region.
2.4
Frequency points for characterization of OOB region
 Considering the previous discussion during the e-mail agreement period after the RAN5 #81, we propose the frequency points for characterization of OOB region as follows
Proposal 6: Measure QoQZ of [6GHz], [12.75GHz], 60GHz (or 66GHz), [80GHz] for OOB region.

For points between 12.75 GHz and 60 GHz, we still think that we should allow to reuse the measurement results of QoQZ for in-band region, i.e. 23.45 GHz, [32.125 GHz] and 40.8 GHz. However for OOB QoQZ MU values at those frequencies should be re-calculated based on the agreed method for other OOB frequency points. 

Proposal 7: For QoQZ MU between 23.45 GHz and 40.8 GHz as spurious emission measurement, allow to re-calculate the QoQZ value by reusing the data of 23.45 GHz, [32.125 GHz] and 40.8 GHz obtained by the evaluation of  in-band QoQZ.
However as we already explained at observation 2, the derived QoQZ values for OOB region shall include also results which are obtained by orienting the AUT towards the support structure of the positioner. Therefore we need some extra efforts to obtain additional evaluation results even at the in-band frequency region.
Proposal 8: QoQZ MU values for spurious emission measurement shall include also the factors which are obtained by orienting the AUT towards the support structure of the positioner. 
2.5
Metric
 As explained above in 2.1, test metric to characterize OOB QoQZ should be TRP since a direction of spurious emission is not feasible to foresee. However as it is already pointed out, a feasibility of the measurement especially at a high frequency region must be studied. Therefore we propose to apply TRP tentatively for the time being.
Proposal 9: Tentatively apply TRP as test metric of OOB QoQZ. FFS for feasibility of the test at whole frequency ranges.
2.6
Quiet zone size
Quiet zone size should be same as in-band measurements.
Proposal 10: Size of the quiet zone is same as in-band measurements. (i.e. 30 cm maximum.)


3. Conclusion
In this contribution we introduced our views on QoQZ characterization procedure at the out-of-band frequency region. 
Observation 1: It is not possible to foresee the peak power direction of spurious emissions.

Observation 2: We cannot exclude the direction of a reference AUT which we did with in-band measurement case. (The direction towards a support structure cannot be omitted.)
Proposal 1:  Define a mask of the reference AUT at least for minimum HPBW to limit the number of the reference AUT orientations for OOB QoQZ characterization. 
Proposal 2: Define 90 degrees as minimum HPBW of the reference AUT and reduce orientations of the reference AUT as every 90 degrees in a case Proposal 1 is agreeable.  

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

Observation 4: The reference AUT positions P2 (P4) can be assumed symmetrical with P3 (P5) and equivalent.
Proposal 3: Omit the characterization of QoQZ at positions P2 and P5 in Figure 2.2-1 during the test at out-of-band region. FFS if this can be applied to the procedure for in-band region.
Observation 5: Position which corresponds to the direction of DUT thickness can also be omitted in a case of the measurement of a mobile phone and a tablet PC as a DUT.
Proposal 4: Allow the AUT position which corresponds to a DUT thickness 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.

Proposal 5: Use the same grid resolution with in-band for QoQZ characterization at out-of-band region.
Proposal 6: Measure QoQZ of [6GHz], [12.75GHz], 60GHz (or 66GHz), [80GHz] for OOB region.

Proposal 7: For QoQZ MU between 23.45 GHz and 40.8 GHz as spurious emission measurement, allow to re-calculate the QoQZ value by reusing the data of 23.45 GHz, [32.125 GHz] and 40.8 GHz obtained by the evaluation of  in-band QoQZ.
Proposal 8: QoQZ MU values for spurious emission measurement shall include also the factors which are obtained by orienting the AUT towards the support structure of the positioner. 

Proposal 9: Tentatively apply TRP as test metric of OOB QoQZ. FFS for feasibility of the test at whole frequency ranges.
Proposal 10: Size of the quiet zone is same as in-band measurements. (i.e. 30 cm maximum.)
 Whether these can also be applied to the case of characterization at in-band region needs further study.
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