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1 Introduction

In past RAN4 meetings there has been discussions regarding uncertainty budgets for test methods.  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.
2 Discussion
The uncertainty budget should be composed of both a calibration stage and measurement stage as demonstrated in [1, 2].  The first step of the test procedure is to calibrate the noise within the test area.  This step can be done once by the test facility in advance of arriving with the DUT in order to reduce overall test time.  The calibration stage is performed with a known antenna or any calibrated reference antenna and is replaced with a DUT during the measurement stage.
To arrive at the total uncertainty the uncertainty in the calibration stage and measurement stage can be combined by using the following expression provided that the each uncertainty is statistically independent:
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Additionally, the end result must be multiplied by an expansion factor of 1.96 to derive the expanded uncertainty at 95% confidence level: 
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There is a need to classify which uncertainty elements belong during the calibration phase and which should be counted in the measurement phase or same elements may belong to both stages with possible different values.  Looking at UE test specification [3] in the uncertainty budget items such as network analyser and measurement cable connecting network analyser to DUT uncertainty will remain the same.  Items such as drift experienced by the equipment would be covered already as part of the network analyser uncertainty.  This is due to the fact that unlike the passive array an active antenna system will not require a signal source since it is not a part of the DUT.   
Another element to note is the flexing of cables and connector repeatability, this element would be removed from the measurement stage since it is covered under the calibration stage.  There is no uncertainty needed to be captured since the DUT will be a self-contained device with no additional cables other than the cable connecting to the network analyser.  

These are just a few of the known values as shown here as an example.  The overall proposed uncertainty budget for EIRP/EIS is given in more detail in [1, 2].

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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