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Measurement uncertainty when measuring the PSD and the power flatness
Proposal

Based on the ETSI TR 100 280, this paper proposed the uncertainty value when measuring the PSD and the power flatness. 

The uncertainty calculation is made by taking into account several uncertainty factors:  

· total uncertainty due to the spectrum analyser calibration

· uncertainty due to the measurement taking into account the scattering parameters (S11, S21, S12, S22) of each device,

· uncertainty when making the measurement on the spectrum analyser,

· uncertainty due to supply voltage,
The Annex provides details of the calculation.

The total uncertainty when measuring the PSD and the power flatness of the NCU is ±1.63 dB

Decision

If agreed, it is proposed to included the value of the measurement uncertainty in the table 6.3.1 in the technical Specification
Annex
Measurement uncertainty for measuring the PSD and the power flatness: 


[image: image1]
Mismatch uncertainty when calibrating the spectrum analyser:

-
spectrum analyser calibration reference output reflection coefficient is 0,2 (d);

-
spectrum analyser RF input reflection coefficient is 0,1 (d);

-
calibration cable reflection coefficient is 0,091 (m).

For calculation of mismatch, attenuation of the calibration cable is assumed to be 0,3 dB (x0.966 linear).
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The combined standard uncertainty for mismatch during calibration is:
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Mismatch uncertainty when measuring the PSD:

-
transmitter reflection coefficient is 0,5 (from table F1 in TR 100 280-2);

-
measurement cable reflection coefficients are 0,091;

It is assumed that the cable has 0.3 dB attenuation, which gives a |S12|=|S21=0.966

-
3 dB attenuator reflection coefficients are 0,047;


|S12|=|S21|=0.71
-
spectrum analyser RF input reflection coefficient is 0,1.
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The combined standard uncertainty for mismatch with the transmitter connected is:
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The combined standard uncertainty for total mismatch is:
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Uncertainty when making the measurement on the spectrum analyser:

Spectrum analyser calibration reference uncertainty = ±0,3 dB.
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Spectrum analyser frequency response uncertainty = ±1 dB.
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Spectrum analyser bandwidth switching uncertainty = ±0,5 dB.
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Spectrum analyser display scale switching uncertainty = (0,5 dB.
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Uncertainty due to supply voltage:

Supply voltage uncertainty = ±100 mV.

Supply voltage uncertainty is converted to a level uncertainty by means of formula 5.2 in section 5.4 of TR 100 280 and table F.1 of TR 100 280. Dependency values found in table F.1 of TR 100 280 are:

-
mean value of 10 % (p)/V;

-
standard deviation of 3 % (p)/V.

Therefore:
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The combined standard uncertainty is:
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Using an expansion factor (coverage factor) of k = 1,96, the expanded measurement uncertainty is ±1,96 ( 0.83 dB = ± 1.63 dB .
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