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Introduction

From R&S point of view the system uncertainty of the RX intermodulation test cases is currently calculated with the wrong formula. The interesting system quantity for the characterisation of the RX intermodulation test case is the signal to interference ratio for the BER measurement, where the interference is the third order intermodulation product of the CW interferer and the modulated interferer. In this case the system uncertainty has to be calculated according to ETR 273 section 6.5.5.5 with the following formula (a more detailed derivation is given in the Rationale section):

Test-system-uncertainty=




With 
CW_level_error 

= 0.7 dB


mod_level_error

= 0.7 dB


wanted_signal_level_error 
= 0.7 dB

the system uncertainty = 1.72 dB.

For a first approach (during the last WG meeting in Boston) it was assumed that the uncertainty has to be calculated according to the following formula, which describes the level uncertainty of two unwanted signals (see ETR 273 section 6.5.5.2.1):

Test-system-uncertainty=
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But this is not the relevant system quantity for the RX intermodulation test case. The following example shows a possible situation:

With 
CW_level_error 

= 0.5 dB


mod_level_error

= 0.5 dB


wanted_signal_level_error 
= 0.7 dB

the system uncertainty = 0.6 dB.

In this case the system uncertainty = 0.6 dB < wanted_sigan_level error = 0.7 dB, which is below the uncertainty of the wanted signal and can never describe a system uncertainty!

Rationale

In the case of the Intermodulation characterisation the relevant quantity for the system uncertainty is the Signal to Interference ratio (
[image: image2.wmf]I

S

)  with

S
wanted signal strength

I
Intermodulation strength at wanted signal produced by Interferer I1 (CW)and I2(modulated); I=I(I1,I2)

The system uncertainty is calculated according to the following formula:
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 which results in:
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Now it is necessary to calculated the Intermodulation product for 3 order products:

I=I(I1,I2)
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The terms, which are relevant for the uncertainty can be derived from this formula:
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Applying this to the formula above results in the following, which is the formula in the introduction:
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The uncertainty depends on the the uncertainty of the wanted signal, the uncertainty of the modulated interferer and twice the uncertainty of the CW interferer. This results from the fact, that the intermodulation product is a function of  I ( CW2 x Mod.
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