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1.
Introduction

In RAN4#75 in Fukuoka, ongoing discussions regarding conformance testing of an AAS were continued.  This contribution will continue the discussion regarding uncertainty sources for EIRP and EIS measurements.  This contribution will also discuss the need for each test method and requirement to have its own uncertainty budget.  More specifically as stated in [1]:
RAN4 needs to agree on a concept for finding proper measurement uncertainties for OTA test methods.  As a starting point work done for UE OTA testing could be used as a starting point.
2.
Discussion

Each RF core requirement requires a corresponding conformance test requirement to be defined. The test requirement does not mandate a specific test method to be used. It is important to be able to compare different methods and a framework of how to handle measurement uncertainty for AAS OTA testing must be developed by RAN4. For each adopted test method at least the test procedure must be described and for each list uncertainty contributions, as shown in Figure 2-1.  The remainder of this contribution we will focus on the EIRP requirement and therefore discuss the associated test method description, description and uncertainty estimation for a CATR test range.
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Figure 2-1: Requirement mapping against test methods
Each test method, a CATR in this example, will require a list of uncertainty contributions and its associated uncertainty value.  For EIRP requirement the quality of the quiet zone is just one contributor.  In this contribution, we have chosen to focus on the quiet of the quiet zone contributor since it can easily be one of the largest components of the uncertainty budget.  It also can appear in both the calibration measurement and the DUT test measurement.
Quality of Quiet Zone Description
The quiet zone (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 understanding the contributions that the reflections from the walls, roof and floor 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.
The figure below is an example range to illustrate the diffraction spreading energy in the unwanted directions.
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Figure 2-2: Example CATR showing reflections into the Quiet Zone

Quality of Quiet Zone Procedure
By moving the DUT along the y-axis (shown in Figure 1) the distance that the reflections in the walls are travelling changes quicker than the distance that the signal vector travels.  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 difference is noted and what is used in the QZ ripple values in the uncertainty table.  The similar value can be captured by moving the SGH along the same y-axis, or receiver range antenna.  This value is separate from the ripple seen by moving the DUT along the y-axis.

3. 
Conclusions

It is up to RAN4 to determine uncertainty contributions and thereby an uncertainty budget for each valid test method required for AAS EIRP and EIS measurements. In addition each test method for its respective requirement must also have a test description and procedure along with the uncertainty contribution.  The challenge here will be to determine and agree upon the uncertainty contributors for each measurement technique.  

Proposal 1: Agreement that for each test methodology a full uncertainty budget should be provided.
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