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1.
Introduction

During RAN4#77 in Anaheim, a preliminary uncertainty budget has been agreed.  The uncertainty budget had used the UE specification [1] as a basis for discussions within RAN4.  The discussions now will be to fine tune this table to make it appropriate for testing AAS RF core requirements.  That would entail bringing in and removing elements in the table.  
It had also been agreed that any new contribution that is brought into the table should be accompanied by a description of the uncertainty source.  

2.
Discussion

An uncertainty budget is needed as an essential part for input into a test tolerance value.  A test tolerance value is needed to set the overall conformance test requirement.  A RF requirement such as, EIRP, shall be within +([Xhigh]+[TestTolerance]) to –([Xlow]+[TestTolerance]) dB of the respective declared EIRP values at the beam peak directions when the beam direction is set to each of the 4 declared maximum steering directions and to the reference beam direction [2].
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For equipment such as cabling, instrumentation etc. which is used for both the calibration and measuremnet stage and does not change between the calibration stage and measurement stage will have an uncertainty element in only calibration stage.  This is due to the fact that any losses or errors would be calibrated out for the measurement stage.

A specific example, in the current TR [2] the uncertainty contribution listed as “insertion loss of transmit chain” can be removed when formulating the final uncertainty table where the uncertainty value, probablity distribution, divisor, coefficent and the standard uncertainty is listed.  This is true in the case were the same receiver cable is used in the calibration and measurement stages.  As the insertion loss factor is calibrated out during the measurement stage, this value can be systematic and constant.  In this case, the value can therefore be considered negligible.   
In addition, any contributors which provide a significantly smaller impact that will be considered negligible should not be added to the list of uncertainty sources.  It is likely that there are theoretical sources of uncertainty that will not impact the overall uncertainty budget to any great extent.  Since the main objective is to find the test tolerance as input to the overall conformance test requirement, it will not be worthwhile to spend meeting time discussing very small contributors that may not impact the overall test tolerance.
Let’s take the following example.  For a set of 10 uncertainty values (randomly choosen for this example) to range from 0 to 1, and then taken the root sum square of all values would give rise to 1 dB.  Using this as a baseline and then adding another single uncertainty contribution value to this sum that is from 1 to 20% of the overall root sum square value (1 in this case) gives a change to the overall change of the total uncertainty value to be 1.02 dB, giving rise to less than 0.1% change.  Additionally, it would take and additional 75 contributors that are 20% each of the overall uncertainty (which is 1 dB in this example) for the overall uncertainty to double.
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Figure 1: Effect of adding one uncertainty element to the overall uncertainty budget Example
3.
Conclusion
The conformance part of the work has a goal to be completed in a short period of time.  The purpose of the measurement budget calculation is to provide a good working background for decision on the test tolerance.  In order to complete the conformance portion of the work and provide a good conformance test requirement it will not be feasible to discuss every last possible contribution.  This would therefore require RAN4 to prioritize the most significant uncertainty contributions only for consideration.

Proposal: Any uncertainty contribution expected to contribute less than [x] dB to the overall uncertainty budget should not be captured or considered in detail, unless a very large number of such small factors exists.  Under the circumstance were a chain or group of related uncertainty contributions together would provide significant contribution to the overall uncertainty budget.
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