Dr.-Ing. Christoph Hellings
Technische Universitiat Miinchen (TUM)

Entropy-Based Optimization of Interference-Limited Communication Systems

While the data rate requirements will continue to increase drastically in future wireless communication
networks, the available frequency spectrum is naturally a scarce resource. Accordingly, interference
between users sharing the same frequency range is one of the most important challenges in future
systems. The methods to combat this interference include the use of multiple antennas at the transmitters
and receivers as well as the joint optimization of the statistical properties of the various transmitted
signals. The talk first summarizes the foundations of these concepts and the formulation of data rate
optimization problems based on the information-theoretic notions of differential entropy and mutual
information. Afterwards, the focus is on an aspect that arises in the presence of inter-user interference:
while using transmit signals with maximum entropy is optimal in single-user systems, transmission with
reduced entropy can be beneficial in multiuser communication systems with interference. To study this
phenomenon, a mathematical framework is proposed, which allows for a unified treatment of different
kinds of entropy reduction, such as coding across multiple frequency bands or using so-called improper
signals. By means of several examples of multiantenna systems with interference, it is demonstrated how
to study whether or not reduced-entropy signals can bring gains and how the transmit strategies can be
optimized.
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