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or higher frequency band
communications (e.g., IEEE
802.11a/g and Long Term

Evolution) that use narrow-
band signals. OFDM is

generally used where multiple
narrowband signals are

modulated into one multi-
carrier signal. The

transmission bandwidth of
OFDM may be divided into a
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number of orthogonal sub-
carriers, each of which

represents a narrow band
component that is modulated
in parallel. OFDM, in contrast

to other schemes, has the
advantage that it is more

robust with respect to multi-
path interference, as each sub-

carrier may be sent
independently over the air. Re-
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configurable Digital Signal
Processors (R-DSPs) are

generally used in conjunction
with communications systems

to perform the necessary
functionality for modulation
and demodulation. Some R-

DSPs use a Quadrature
Amplitude Modulation (QAM)

scheme, and other R-DSPs use
a Frequency Division
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Multiplexing (FDM) scheme. In
general, communication
systems that have a FDM

scheme use a single
frequency, while

communication systems that
use a QAM scheme generally
use different frequencies for

the same bit or symbol
depending upon the tone to be

transmitted. For example, in
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the IEEE 802.11a specification,
four tones are used, each

corresponding to a different
modulation (e.g., Quadrature

Phase Shift Keying (QPSK)
modulation). Typically, a QAM
scheme uses a relatively large
number of low precision tones
(e.g., all possible combinations

of two distinct frequency
tones), and a FDM scheme
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uses a relatively small number
of relatively high precision
tones. Generally, an R-DSP
controls the application of

frequency in-band and
frequency out-of-band pulse
shaping filters to effectively

filter the high precision tones
from the low precision tones.
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