Data Transmission over Bandlimited Channels

Exercise 1: Draw a square pulse of duration T. Draw the
pulse after it has passed through a linear low-pass channel
thatresultsinrise andfall times of T/3. Draw the output for
an input pulse of the opposite polarity. Use the principle
of superposition to draw the output of the channel for a
positive input pulse followed by a negative input pulse.
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Exercise 2: What is the impulse response of a channel that
does not alter its input? Does this impulse response meet
the Nyquist condition? Will it result in ISI?
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Exercise 3: Draw the impulse response of a channel that
meets the Nyquist condition but is composed of straight
lines.
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Exercise 4: Draw the magnitude of a raised-cosine trans- ,

fer function that would allow transmission of impulsesata | © f T 860 XMy

rate of 800 kHz with no interference between the impulses.
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Exercise 5: Draw the impulse response of a filter than con-
verts input impulses to pulses of duration 7? Draw the sig-
nal after the pulse-shaping filter in the diagram above.
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Exercise 6: A channel hasa 3 kHz/éandwidth and meets
the Nyquist non-ISI conditions with o = 1. How many lev-
els are required to transmit 24 kb/s over this channel using
multi-level signalling?
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Exercise 7: The 802.11g WLAN standard uses OFDM with

a sampling rate of 20 MHz, with N = 64 and guard interval

of 0.8us. What is the total duration of each OFDM block, ., s'ol"'?bs )
including the guard interval? How long is the guard time?— W
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Exercise 8: What is capacity of a binary channel with a BER
of % (assuming the same BER for 0's and 1's)?

Pl oued o CF log ()= log=(5)
i = [°32 (2_’>>
C=1-(-plog,p—(1—p)log,(1=p)) - -3
\031 (’“?) = ‘032 (%)
)
© ~0.2

X

3
=\~ 13 4N _ |- 4% ~ 3.6
\(8+—>‘\ > 2,

Question 5

Four users share a communication channel that is di-

vided into 100 us time slots. One user uses half of

the time slots ahd the other half of the time slots are '{ s IG_‘_
shared equally between three low-priority users. 96 I() g d TL"\

bits of useful data can be transmitted in each time S ‘G '\' S
slot. 10% of the slots contain errors and cannot be f,?‘
used. What throughput, in bits per second, do the

three low-priority users see?
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Exercise 9. Can we use compression to transmit informa-
tion faster than the (Shannon) capacity of a channel? To
transmit data faster than capacity? Explain.
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Exercise 10: What is the channel capacity of a 4 kHz chan-
nel with an SNR of 30dB?
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Exercise 11:

What do the Nyquist no-ISI criteria and the

Shannon Capacity Theorem limit? What channel parame-
ters determine these limits?
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