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The spectral characteristic of a raised-cosine hiter is given by

T, 0<lIfl< IZ_TB
FUOY =31 ar 1 1-p 1+ (831D
—[1—51n—13—(|f|—'27)] 5T <Ifi< 57

where B is called the rolloff factor and can range between 0 and 1. The
corresponding time domain Nyquist pulse is

sinmt/T cos Bmt/T

fe) = at T 1-4p /T’ (83.2)

A few examples of raised-cosine frequency responses and their corresponding
impulse responses are shown in Fig. 8.8 for selected values of the rolloff parameter
B. As can be seen in the figure, small values of B yield the sharpest spectral rolloff
characteristics, with B8 = 0 corresponding to a rectangular spectrum. The rolloff
value B = 1 eliminates the flat portion of the spectrum and yields a pure raised-
cosine shape. Though it is the frequency-domain characteristic which has the
raised-cosine characteristic, the corresponding time-domain impulse responses are
often called raised-cosine pulses.

In practice, a pair of matched filters are used to implement the raised cosine
spectrum. The spectrum.of the pulse-shaping matched filters u§ed at the transmit-
ter and the receiver is the square root of the raised cosine spectrum. The
corresponding impulse response for individual filters is no longer represented by
Eg. (8.3.2). This equation represents the overall impulse response used for analysis
of the system. For design purposes the impulse response of the square root of the

raised cosine function is needed, which is given by

sin[w(1 = B)t] + 4Bt cos[m(1 + B)t]
(1= (4Br)]s
h(t)

fa(=1) =fi(1) =

(83.3)
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