The impact of Fresnel ground reflection upon effective transmission range

Input the details below and click Calculate. (You’ll need to allow Active Content for this page to work).

The frequency is in MHz, i.e. 2.4GHz is inputted as 2400, and 900MHz inputted as 900.

Fresnel first boundary calculation: within 1-FB 12dB/octave, outwith 1-FB 6dB/octave.
The height of each antenna in metres: there is no distinction between Ant1 and Ant2, they can be both the same value, or either can be higher than the other.

Link budget is the difference between the transmitter power and the receiver sensitivity in dB; this is always a positive number. This value must include allowance for antenna gain. Therefore, for a transmitter of +27dBm with an antenna of +2dB gain and a receiver sensitivity of –110dBm with an antenna of +10dB gain the difference is 149dB, from which subtract, say, 20dB for fade margin, leaving 129dB to be inputted into the calculator.
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Notes:

What will be immediately obvious is the impact of the lower antenna height on the predicted range. Below about five wavelengths the fall-off of distance is catastrophic.

Increased Free Space Loss with frequency is completely offset when within 1-FB, i.e. the increased attenuation with frequency is matched by the reduced attenuation from 1-FB.
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