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Abstract

The way we develop, deploy and use wireless communications is shaped in large part by our ability
to control signaling and to use and manage the electromagnetic spectrum. On the digital/baseband
side, field programmable hardware allows for real-time adaptive signaling, which in turn enables
highly agile and flexible software-radio-type communications. By contrast RF front-ends are highly
static, must often be duplicated or repeated in the same radio to accommodate different discrete
frequencies or services and offer little to no hardware reuse with no field programmability. As such,
they place an important restriction on how we can make use of the electromagnetic spectrum.

In this talk, we start by examining the fundamental challenges that underpin the development of field
programmable RF front ends. These cover hardware abstraction and functional representation,
reconfigurable hardware technologies and techniques and embedded self-measurement and control.
We then present a framework under which these challenges can be addressed and highlight our team’s
recent progress in this area. We close with some thoughts on the potential impact of field
reconfigurable RF hardware on future wireless technologies and the opportunities that lie ahead.
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