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The US patent, which was finally approved on 17 October 2006, is
called 'Coded Digital Modulation Method for Communication System’.
Essentially, the work ESA carried out involved a new way of designing
highly spectral efficient modulations to make them better than
conventional squared Quadrature Amplitude Modulations such as
16QAM and 32QAM over satellite channels. The work focused on
constellation optimisation, nonlinear channel pre-compensation
techniques and digital demodulator synchronisation. What this means
is that it is now possible to achieve higher data rate over a given
satellite transponder bandwidth. This combined with the near-Shannon
DVB-S2 coding scheme makes commercial deployment of satellite
broadband applications more attractive.
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"Our work on coded Amplitude and Phase Shift Keying (APSK)
modulation, was well received by the DVB-S2 group, explained Dr De
Gaudenzi, "The group then rapidly decided to include 16 APSK and 32
APSK as part of the DVB-S2 standard, in addition to more conventional
QPSK and 8PSK modulations."

The optimised APSK modulation
proposed by ESA outperforms QAM
modulation over satellite nonlinear G '
channels allowing close to saturation
operation of the on-board high power . .
amplifiers. "The concept of circular
APSK modulation was already proposed . e .
30 years ago but it was concluded that -6
for single carrier operation over ] [}
nonlinear channel APSK performs worse . .

than PSK schemes. Our work has L

been altered that view. We've also * d
shown that APSK modems for satellite .
channels can be easily implemented”, 32APSK constellation
concluded Dr Gaudenzi.

If you would like to read more about APSK non-linear modulation,
please click on the links at the right of this page.
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