
Preface

A,LT the beginning of each volume, there should be an inter-
esting story. So, we start this book with an anecdote about the
origins of software radio.

In the early 1990s, U.S. defense contractors were concerned
that the end of the Cold War also meant the end of the De-
partment of Defense (DoD) radio business. For example, Joe
Mitola's general manager asked for ideas to replace business
lost to the "peace dividend." Joe suggested that they merge
their electronic warfare receiver product line with their pro-
grammable communications jamming product line to produce
multiband multimode cell sites for the emerging wireless indus-
try. First-generation cellular products were such a success that
the proliferation of global system for mobile communications
(GSM) and other digital standards might create a global mar-
ketplace where such products would be needed "within a few
years."

"What are we going to call this new product?" asked the mar-
keting vice president.

"I want to call it software radio," Joe replied.
The director of receiver products declared: "There will never

be such a thing as a software radio. You will need wideband,
highly linear radio frequency (RF) that is so far beyond the state
of the art that you will never get there."

However, after discussing whether we could sell "software
radio" technology to our current DoD customers to bootstrap the
commercial thrust, the general manager said, "Okay, get going."

This interoffice exchange led to the dissemination of software
radio theory and concepts to an ever-widening audience.

By 1992, the company had created several software radio
precursors but could not get permission from our DoD spon-
sors to describe them, so the first paper to appear on software
radio technology, "Software Radios: Survey, Critical Evalua-
tion and Future Direction," presented at the May 1992 IEEE
National Telesystems Conference, was largely theoretical. For-
tunately, Bob Prill of GEC-Marconi had received permission
to describe the DoD's experimental Pave Pillar programmable
digital radio (PDR) in that same conference. Bob's opening

words were: "Joe described the theory of the software radio,
and we have developed one." Bob then described a multichan-
nel digital radio, another of the software radio precursors. His
paper is included as the first in the "Systems and Architec-
ture" section of this volume. His radio was also among the first
of a rapid succession of PDRs to emerge during the next few
years. By 1995, the U.S. Defense Advanced Research Projects
Agency (DARPA), the U.S. Army, and the Air Force Rome Lab-
oratories had collaborated on SPEAKeasy, "the military soft-
ware radio," also described in Upmal and Lackey's May 1995
paper.

Looking back at the last decade, many of the issues that
seemed to be roadblocks to software radio development have
been solved to some degree. A major wireless infrastructure
supplier, for example, recently introduced a second-generation
base station that uses wideband analog-to-digital converters
(ADCs), digital interconnect, and a pool of digital signal pro-
cessors. The design, which is not yet fully in the public
domain, implements the software radio architecture in an ap-
propriate compromise among the ideal, technical limitations
of current devices and business considerations. So there are
successes, but most areas of software-defined radio (SDR)
need further work. Thanks to Moore's law, the size, weight,
and power needed for giga-floating point operations per sec-
ond (GFLOPS) processing capacities in affordable formats have
yielded high-performance digital signal processors (DSPs) and
application-specific integrated circuits (ASICs) embedded in
cell phones and base stations. Advanced work in filtering al-
gorithms, RF circuits, ADCs, and field-programmable gate
arrays (FPGAs) has transformed cell site technology from
mostly analog to mostly digital, with SDR cell sites not far off,
depending on the details of the third-generation rollout. But lin-
ear RF, wideband, high-dynamic-range ADCs, affordable smart
antennas, integrated CDMA/TDMA/FDMA architectures, and
other pragmatics required to transfer technology to the market-
place remain daunting. In addition, software radio technology
propels radio engineering from an enterprise concerned with
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