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Abstract:
In this talk we will provide an overview of recent research results in the area of antenna arrays that
have fewer radio frequency (RF) chains than elements. These arrays comprise of both conventionally
fed active antennas and passive ones that radiate due to the mutual coupling from neighboring
elements. By using load control circuits, the mutual coupling between adjacent elements can be
exploited in order to produce the desired radiation patterns. Compared to conventional antenna
arrays, which require one RF chain per element, these systems have a clear double benefit: they
require fewer RF chains, making them cheaper and less power-consuming; and they occupy a
smaller volume, due to the small inter-element distances needed for strong mutual coupling.
However, it is not always straightforward to design the mixed analog-digital circuit logic that can
produce arbitrary (e.g. channel-dependent) beams or other types of spatial multiplexing and
precoding. A number of recent advances in this direction will be provided, including techniques for
closed-loop MIMO transmission, as well as multi-user precoding. The talk will conclude with the
presentation of a number of recent over-the-air experiments that showcase the benefits of these
systems for various applications, making them good candidates both for small and massive
MIMO nodes for next-generation wireless networks.
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