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Dodayﬁs wireless industry is rapidly
expanding with multiple standards and
devices. New wireless technologies are be-
ing introduced at a progressively increasing
pace. Consumers have come to expect mobile
phones with multifunctionality; they want
to talk, receive e-mail and download videos
from a single, portable device. The impact of
globalization has created the need for these
devices to reliably function and communicate
from Japan to England to the United States.
All the while, designers and manufacturers
must ynd a way to pexibly and cost-effectively
develop the technology.

Itis clear that the face of the wireless indus-
try is changing and becoming more complex.
Software-deyned radio (SDR), acommunica-
tions device whose operation from the physical
layer through higher-level protocol layers is
principally deyned in software, provides a
framework to enable this change. It supports
multiband-multimode radios, global roam-
ing, runtime reconygurability and over-the-
air-programming, alleviating issues arising
with the deployment of new communications
standards. SDR provides the pexibility of
changing a radiods operational ability simply
by changing the software code in the deviceds
processing hardware. SDR has additional
beneyts such as improving spectrum utilization
to further increase the technologyds value.

SDR has promoted advances by the U.S.
Department of Defensets Joint Tactical Radio
System (JTRS), Defense Advanced Research
Projects Agencyts (DARPA) neXt Genera-
tion (XG) Communications program®, and
the Federal Communications Commissionds
(FCC) Cognitive Radio Technology Pro-
ceedingst®. Now, SDR is making moves into
the consumer market, streamlining design
cycles and introducing a gamut of new
applications. However, SDR developers face
a special challenge when testing and validat-
ing their designs, and require robust, pexible
testing tools that are as robust and pexible
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as the technology itself. This article explores
these challenges and provides test solutions
for the issues posed.
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SDR achieves the goal of supporting all
different standards and technologies by provid-
ing acommon radio architecture. Championed
by the JTRS program, the Software Communi-
cations Architecture (SCA)™ has been adopted
as the standard software radio architecture for
military communications systems. The SCA
is an open architecture framework that
ensures portability, reusability and scalability
of software and hardware components as well
as interoperability of products developed under
its guidelines. The SCAwill ultimately impact
the commercial radio communications sector
because commercial architectures will include
most of the functionality already considered
in the SCA. The problems and challenges that
SCA implementations are now overcoming are
similar to those that commercial implementa-
tions will encounter later. Already the SCA

has extended into the commercial world and
forms the basis of the SDR Forumds Software
Radio Architecture (SRA)™.

However, the pexibility that allows SDR
to support disparate technologies and stan-
dards sets unseen challenges in SDR design
validation and ynal product veriycation. The
difyculty of testing SDR arises in the huge
number of different modules that interact
together. The resulting number of component
combinations makes it difycult to verify the
correct performance of every single individual
set without having a pexible test setup. In
order to achieve efycient design and rapid
product development, it is necessary to pro-
vide developers with pexible testing tools.
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As SDR applications begin to achieve
the runtime reconygurability and over-the-
air programming that is foreseen, more and
more modules will be expected to interact
within the context of a single waveform.
Current implementations of SDR are pexible
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