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Definition of necessary bandwidth for FMCW waveforms

Leith Mudge

JRG 1A-1C-8B Drafting Group 1 has the following as one of its’ tasks:

“Resolve definition of necessary bandwidth to be adopted.”

This paper proposes that the -20 dB bandwidth as measured from the theoretical spectrum be adopted as the practical working definition of necessary bandwidth for FMCW waveforms. This is opposed to the current definition given in ITU-R SM.1541, which is “…twice Bd, the maximum frequency deviation:
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”. In FMCW parlance 2Bd is referred to as the swept bandwidth.

The current definition assumes a perfectly band-limited waveform, which in the time domain corresponds to a waveform of infinite duration. All practical radar waveforms are unavoidably time-limited. It is a physical fact that a time-limited signal cannot be simultaneously band-limited (and visa versa).  For a practical FMCW waveform the spectrum is not contained to within the swept bandwidth. In fact, the spectrum envelope is only approximately –8 dB at the edge of the swept bandwidth.

It is therefore proposed that a definition of necessary bandwidth be adopted that better contains the real spectral envelope of the waveform.

It is proposed that the -20 dB bandwidth as measured from the theoretical spectrum be adopted. This would be consistent with the necessary bandwidth derivations for unmodulated pulse transmissions contained in ITU-R SM.853 and the guidance for determination of necessary bandwidth provided in the NTIA Red Book. It is also the definition used for other waveform types in many other papers presented to JRG 1A-1C-8B.
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