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1 Introduction

During the RAN4#76bis meeting in Beijing, a paper regarding the impact of the quality of the quiet zone was submitted.  Although it was not presented there was some discussion on this topic.  This contribution will continue the discussion regarding the impact of the quality of the quiet zone on the overall uncertainty budget for the CATR test method.
It is proposed that RAN4 agree on a concept for finding proper measurement uncertainties for OTA test methods needed for the EIRP conformance test requirement.

2 Discussion
The ability to quantify the quality of the quiet zone has been studies for many years by both industry and academia.  The two most accepted methods to evaluate the quality of the quiet zone are by the method of sliding or probing.  In [1] the sliding method was mentioned in more detail, however probing was not mentioned.  This contribution will try to continue to discuss the quiet zone by discussing the method of field probing.
Quality of Quiet Zone Description

For this test method one of the larger uncertainty components is the quiet zone (QZ) ripple.  The QZ ripple is one of the more abstract uncertainty components.  It can also be one of the largest contributors to the overall uncertainty budget.  The purpose of this component is to capture the contributions that the reflections from the walls, roof and floor that will add to the EIRP/EIS measurement.  The sum of all these reflections from the walls, roof and floor will give the overall value for the QZ ripple.  In other words, the uncertainty component from the wall will not be separated from the roof or the floor.  The purpose of this uncertainty component is to capture the overall reflections from the chamber walls experienced by the DUT; therefore the separation of these components is not necessary.  The QZ is defined as a volume around the DUT where the levels of distortions are known, and will depend on the test method and operating frequency.
Not all compact test ranges are made exactly the same.  Therefore, the size and quality of the quiet zone will be different.  There are many types of compact ranges below are a list of a few more popular configurations:

· Single reflector compact ranges

· Dual cylindrical parabolic compact range (consisting of two single curved cylinder parabolic reflectors)

· Compensated compact ranges (consisting of two double curved compensated reflectors
Of course those ranges that are not mentioned above should also be available to be evaluated.  There are also CATR which do not use reflector to generate a plane wave and these other means of creating a plane wave within a CATR should also be available to be evaluated.  A method for determining the quality of the QZ would be the same basic concept between the different CATR designs, although the size of the QZ may vary.  In addition, the finite size of the compact range reflector limits the proportion of its aperture which has a defined quiet zone.  About one third of the diameter of the range reflector is the size of the quiet zone.  If larger antennas are used then the far-out side lobes will be distorted but the main lobe will remain as predicted.  The figure below is an example range to help illustrate the diffraction spreading energy in the unwanted direction. 
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Quality of Quiet Zone Procedure
The two well-known methods for determining the quality of the quiet zone is by field probing and slide tests.  Field probing is done by moving the antenna linearly through the quiet zone, sampling each measurement position.  The resulting measurement curve will be a result of superposition of both taper and ripple of both amplitude and phase.  
The method of using the slide test to determine the quality of the quiet zone is done by first moving the DUT along the x-axis (shown in Figure 1), the distance that the reflections in the walls are to larger extent changes that of the distance of the signal vector.  Then, the overall reflections going in and out of phase relative to the signal vector will cause a ripple in the magnitude of the signal vector.  
This ripple captured by either approach is noted and is what is used in the QZ ripple values in the uncertainty table.  The QZ ripple value can be assessed by moving a SGH along the same x-axis, or receiver range antenna.  This value is separate from the ripple seen by moving the DUT along the y-axis.
There are obviously advantages and disadvantages of each of these methods.  There are also other methods available to evaluate the quality of the quiet zone that has not been discussed here in this contribution.  However for most applications and for the purposes of AAS in RAN4, phase deviations of less than 10 degrees, peak to peak amplitude ripples of less than 1 dB, and amplitude tapers of less than 1 dB are considered adequate.   These values are taken from an example test range and such values should be included in the decision and balance of test tolerance and shared risk.  

The QZ is one of the larger components in the uncertainty budget.  However, there are other elements which contribute to the overall uncertainty budget for EIRP using at CATR.  Smaller factors (that could be counted as negligible) will not have the need for comprehensive discussion and study. Table x.1 is a table modified from the UE TRP measurement uncertainty contributions table taken from TS 34.114.  The Details in paragraph column will be used to point to a location of text in the TR or TS where the contribution to the uncertainty is described further.
3 Conclusions

In this contribution the QZ uncertainty component had been discussed from a description to procedure prospective.  The QZ was chosen to be the focus of this contribution since is one of the larger contributors to the overall uncertainty budget.  The full list of uncertainty components is listed in Table x.1 (above).
There is also a companion paper containing a text proposal for the CATR far field uncertainty contributions in AAS EIRP measurement.  Although this may not be the final table containing the uncertainty contributions, we believe this is a good start for continued discussions towards a test tolerance. 
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