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SPECTRUM SENSING
SOLUTIONS PAVING
THEWAY FOR GREEN
COGNITIVE RADIOS

Imec develops spectrum sensing solutions for fast, flexible, and

efficient analysis of frequency band occupation. Such solutions will

be the basis for a future dynamic use of the spectrum.

THE NEED: HEADING TOWARDS A
SPECTRAL CONFLICT

The accelerated deployment of broadband
personal communication and the
continuously increasing demand for large
data rates reveal an increasing spectrum
scarcity. Indeed, the transmitted data
volume approximately increases by a
factor of 10 every 5 years, which will lead
to a spectral conflict. While the spectrum
in general is completely allocated,
instantaneously and locally many channels
remain unused (see Figure 01).This calls
for a more dynamic use of the spectrum.
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COGNITIVE RADIOS BUILDING ON
SPECTRUM SENSING SOLUTIONS
ARE CRUCIALTO KEEP THE
COMMUNICATION GOING

A cognitive radio, in its most general
definition, aims at “‘sensing” and “learning”
the environment to autonomously adapt its
transmission parameters. This requires the
receiver to be able to scan the whole band,
searching for optimal transmit opportunities.
It is expected that in the future, this will
become crucial in order to maintain the
current user experience, and to improve it
further.

Imec’s reconfigurable radio solution features fast, flexible, and
efficient spectrum sensing
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Spectrum sensing prototype and experimental results
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IMEC’S RECONFIGURABLE RADIO
SOLUTIONS ENABLE FAST, FLEXIBLE,
AND EFFICIENT SPECTRUM SENSING

Current radio architectures, which focus on
receiving a predefined channel, cannot do

a frequency scan operation in a timely, cost
and energy effective way. Imec’s cognitive
reconfigurable radio solutions (see Figure
02) enable multi-mode communication and
spectrum sensing.

For the analog front-end, our solution is the
SCALDIO (scalable radio) transceiver IC
implemented in digital CMOS; at the digital
baseband side, the COBRA (COgnitive
Baseband Radio Architecture) platform is
conceived for 4G seamless connectivity. It
features a ‘digital front-end for spectrum
sensing’ component which, based on a
dedicated ASIP, can perform both flexible
synchronization and spectrum sensing. Imec
designs novel signal processing algorithms
that trade-off processing cost and sensing
reliability, as function of the spectrum use
scenario. In parallel, imec looks into novel
radio architectures (based on a band-pass
sigma delta ADC) that sense multiple
channels in parallel while allowing to flexibly
tune the center frequency.
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SPECTRUM SENSING EXPERIMENTS
RUN ON IMEC’S SET-UP

Imec has realized a first experimental set-
up for spectrum sensing.The set-up uses
the SCALDIO flexible front-end to scan
the spectrum, and connects to a MATLAB
toolbox on PC. Figure 03 shows both the
set-up, and the results of an experiment.

The set-up allows investigating various
spectrum sensing strategies, and proves the
suitability of SCALDIO to perform flexible
spectrum sensing. The experiments show we
can retrieve spectrum occupancy information
in specific bands, giving information on
frequency, bandwidth, and power and noise
estimates. A further integration of the set-up
will be achieved based on the spectrum-
sensing enabled digital front-end component.
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