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Abstract

Energy efficiency has in recent times become a key concern in almost all human enterprises, and especially
so in wireless communications. The ubiquitous cell phones strive for delivering better performance and more
advanced services while at once struggling to minimize battery drain. Autonomous sensor networks on
unattended and remotely located platforms are challenged to survive long with limited energy resources.
Advances in wireless communications using MIMO (multi-input, multi-output) antenna technology, and
especially the newly emerging massive MIMO with hundreds of antennal elements, have created a need to
minimize the energy drain per antenna element. ‘Green communications’ has become a hot topic for
contemporary research. In this talk, we will present a novel technique for significant reductions in power
consumption in multi-channel wireless systems. The key idea involves a method for powering up fewer than
the total number of available channels. That this reduces power consumption is not remarkable. What is
remarkable is that, when used appropriately, we can offset the loss of capacity. Indeed, under a range or
realistic conditions, we can actually derive more capacity than what is attainable by powering up all channels
at once. We will present this from an information theory perspective and present capacity expressions that
define the limits of achievable performance. The case of performance at low SNR (signal-to-noise ratio) will
be investigated. Examples of practically attainable performance will be presented. Applications to variety of
wireless and other communication scenarios will be discussed.
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