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1. (35 Points) The attenuation characteristics of a channel is described by the following pdf

fla)=0.16()+0.26(a—1)+0.156(c—2). A signal set of s(/)=g,(/) and
12mV  for0<r <10 sec.

5, (1)==s,(¢). where g, (r)= {O JFa— is transmitted over this

channel. Assuming N, =10""" W/Hz, find the probability of error, P, a) for each

attenuation component b) Overall P, covering all attenuation components. For these

calculations, you may use equations listed on page 687 of Proakis, Communication
Systems Engineering (2002) book.

Identify how many paths there are in this channel. Assuming that there is a time delay of
1 usecond between the nearest paths, estimate the multipath spread (7, ) of this channel,
draw a model of this channel in terms of tapped delay lines. If Doppler spread
B, =100 Hz, state whether this channel is overspread or underspread.
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2. (35 Points) The OP of a matched filter demodulator, x(r)=0.5sinc(r/7). Write the 5 x

5 and 3 x 3 X matrix if the FIR filter delay is 7 and 7'/ 2 (in total four matrices). Find the
tap coefficients of the equalizer for each of the four cases.
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3. (30 Points) Answer the following questions as True or False. For the False ones give
the correct answer or the reason. For the True ones justify your answer.

a) ISI can be reduced by transmitting a signal that has a bandwidth smaller than the ‘
channel bandwidth : ///‘L/Q— ) A aﬂy LGS e Cﬁ”/],,/ C/lpp1r7atC
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b) There are more paths in a Rayleigh channel than a Ricean one: //; vt, J7&C
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¢) ISI can be eliminated if the product of transmitter filter (frequency) response, channel

response and receiver filter response is equated to raised cosine function : 7} "
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) Multipath phenomena occurs due to moving objects between transmitter and receiver :
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