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1 Introduction

In addition to the RF core requirement a conformance test requirement is needed.  Discussions relating to how to handle measurement uncertainties and different measurement methods are still ongoing in RAN4.  This contribution will bring forward a calibration procedure for a CATR when preforming EIRP measurements.  Each test method should contain its own procedure for both calibration and measurement.   
In particular for the CATR, for measurements of absolute parameters such as EIRP and EIS the test range will need to be calibrated before measurements are taken.
2 Discussion
In a companion contribution [1], it discusses the need for calibration and measurement uncertainties to be separated in the overall uncertainty budget.  The calibration process and uncertainty should be included in the uncertainty budget, but under its own section.  In other words, calibration uncertainty should be separated from measurement uncertainty.  To minimize error the same calibrated instruments should be used for all the measurements preformed, rather than calibrating several similar instruments in order to preform different test cases in parallel.  The remainder of this contribution will go into more detail on how to calibrate a CATR for EIRP testing.  This is the calibration procedure for a CATR test method, and each test method will contain its own calibration procedure.  
Calibration of the CATR for EIRP and EIS measurements are discussed in further detail in this contribution.  The diagram below shows an example of a test set up in a typical CATR.  Calibration is needed to capture the path loss between antenna aperture plane and the test connector, shown below as between (A↔B).  The total path loss is between (C↔B) is the sum of the path loss between (A↔B) and (C↔A) where A is described as the antenna aperture plane.
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If there is a known loss in the cable between (C↔A) and a known gain from a calibrated reference antenna then this value can be simply be calculated without measurement.  Unfortunately this cannot be done for the (C↔B) path and must be measured using the network analyzer.  This loss between (C↔B) is then equal to 20log10|S21|.  The total test path loss compensation factor is then equal to: L(C↔A) - L(C↔B).
This procedure must be performed with the reference antenna’s peak direction for each defined polarization.  This will mean the procedure has two different total test path loss compensation factors for a feeder antenna with two polarizations.  

In addition, this procedure will not take up any additional test time.  Each test facility will perform this calibration on a regular basis to ensure the test range is within the test facilities declared uncertainty value.  In other words, this calibration will not be done as part of the EIRP measurement but rather before and in addition to the measurement.
3 Conclusions

It can be shown that there is need for a calibration phase to distinguish the difference in uncertainty associated with the measurement of the DUT and that of the test range set up.  
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