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1 Introduction

In past RAN4 meetings discussions regarding uncertainty budgets for test methods were brought to light.  Before diving too deeply into specific uncertainty budgets for each test method, it would be good to take some time to discuss and clearly define the section of the uncertainty budget for calibration and another similarly a section for measurement uncertainty.
In this contribution, we will attempt to clarify what elements of uncertainty below to calibration and/or measurements section of the overall uncertainty matrix.
2 Discussion
Modern measuring instruments have capability to measure over a wide range of values.  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.
When entering a test facility the first stage is calibration and measurement of the noise within the test area must be done first.  After this stage, you remove the known antenna or any type of calibrated reference antenna and replace it with the DUT.  Hence, it can be shown that there are two stages of measurements upon arrival to a test facility.  
There are two types of uncertainty contributions within the uncertainty matrix.  The two categories are identified as Type-A and Type-B.  Type-A uncertainties are categorized as values which can be determined statistically by repeated measurements.  Type-B uncertainties are derived from information outside of the testing such as (but not limited to) calibration certificates, manufacturer’s specifications or data sheets, from theoretical calculations.  As an example of Type-B uncertainty, a SGH is calibrated in a certified lab regularly to ensure that it is preforming within a range of the rated gain.  This uncertainty is known before the measurements, and should be small enough that it has little effect on the DUT measurement.
Several individual uncertainties are common in Stage 1 (DUT measurement uncertainty) and Stage 2 (Calibration measurement, network analyser method uncertainty), such as noise within the test facility which can appear in both the calibration and measurement stage.  Therefore it is these uncertainty elements that can be considered cancelled out.  However, there may be some uncertainty elements that may appear in both stages but contain different error value, and then in which case this cannot be cancelled out.
Finally, the total uncertainty in Stage 1 and Stage 2 can be combined by using the following expression provided that the each uncertainty is statistically independent:
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To simply summarize, if for example one was to measure gain, the overall uncertainty factor captured in Stage 2 will be used to find the overall uncertainty and used to compensate for the DUT measurement.  This method of separating the uncertainty into two different stages will help to avoid capturing the uncertainty twice.  
3 Conclusions

In conclusion, elements in the uncertainty matrix should be carefully determined which stage the error belongs in.  This separation will help to understand what the uncertainty of the EIRP/EIS DUT measurement is rather than the uncertainty associated with the uncertainty of the test facility.
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