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Chapter 9  Digital Transmission through 

Bandlimited AWGN Channels (I) 
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 A bandlimited channel such as a telephone wireline is 

characterized as a linear filter with impulse response c(t) and 

frequency response C(f), where 

 

 If the channel is a baseband channel that is bandlimited to Bc 

Hz, then C(f)=0 for |f|>Bc 
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 Suppose that the input to a bandlimited channel is a signal 

waveform gT(t). Then, the response of the channel is the 

convolution of gT(t) with c(t), i.e., 

                                                               ★ 

    or, when expressed in the frequency domain, we have 

                                H(f)=C(f)GT(f), 

    where GT(f) is the spectrum (Fourier transform) of the    

    signal gT(t) and H(f) is the spectrum of h(t) 

 Thus, the channel alters or distorts the transmitted signal gT(t) 
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 Assume that the signal at the output of the channel is 

corrupted by AWGN. The signal at the input to the 

demodulator is of the form h(t)+n(t), where n(t) denotes the 

AWGN 

 The linear filter channel model is shown below 


