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10.1.2
Uncertainty budget calculation principle

Uncertainty contributions listed in subclause 10.3 with descriptions in the annex B and C need to be calculated to provide an overall total measurement uncertainty for each OTA test method for the accompanying conformance requirement.

The uncertainty tables are presented with two stages in mind. Stage 1 the actual measurement with the DUT as either the transmitter or receiver (depending on EIRP or EIS measurement) is performed. In stage 2 the calibration of the absolute level of the DUT measurement results is performed by means of using a calibration antenna (for example a standard gain horn) whose absolute gain is known at the frequencies of measurement.
The calculation procedures of the uncertainty contributions listed below is based upon the ISO Guide, Uncertainty of measurement – Part 3: Guide to the expression of uncertainty in measurement [1].  Each individual uncertainty is expressed by its Standard Deviation (termed here as ‘standard uncertainty’).  The example uncertainty budgets presented for each test method based upon a combination of analysis and test gear vendor guided comprised values.
The final uncertainty budget should comprise of a minimum 5 headings:

1)
The uncertainty source.

2)
Uncertainty value.

3)
Distribution of the probability.

4)
Divisor based on distribution shape.

5)
Weighting coefficient and its calculated standard uncertainty (based on uncertainty value, divisor and weighting coefficient).

NOTE:
All measurement uncertainty contributions are assumed independent, log and small, hence the errors induced by taking values in log are negligible.

The procedure for forming the uncertainty budget can be as follows:

1)
Compile lists of individual uncertainty contributions for EIRP/EIS measurement both in Stage 1 and Stage 2.

2)
Determine the standard uncertainty of each contribution by:

a)
Determining the distribution of the uncertainty (Gaussian, U-shaped, rectangular, etc.).

b)
Determining the maximum value of each uncertainty (unless the distributions is Gaussian).

c)
Calculating the standard uncertainty by:

dividing the uncertainty by 
[image: image1.wmf]2

 if the distribution is U-shaped, by 2 if the distribution exponentially normal and by 
[image: image2.wmf]3

 if the distribution is rectangular and multiplying the uncertainty by the weighting coefficient, Ci*
3)
Convert the units into decibel, if necessary.
4)
Combine all the standard uncertainties by the Root of the Sum of the Squares (RSS) method.

5)
Combine the total uncertainties in Stage 1 and Stage 2 also by the RSS method:
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6)
Multiply the result by an expansion factor of 1.96 to derive expanded uncertainty at 95 % confidence level: 


1.96 * UC.

[1]: ISO Guide 98-3 Uncertainty of measurement – Part 3: Guide to the expression of uncertainty in measurement (GUM: 1995)
