Lecture 5 - Data Transmission over Bandlimited Channels

Exercise 1: Draw the (real portion of) a raised-cosine transfer
function that would allow transmission of impulses at a rate of
800 kHz with no interference between the impulses.
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Exercise2: Whatisthe impulse response of a filter than con-
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verts input impulses to pulses of duration 77 Whatisthe shape
of the frequency response of this filter? Hint: the Fourier trans-
form of a pulse of duration T is 2“2 . What is the “bandwidth”

nd

of this filter (when is it first zero)? How does this compare to
the “bandwidth” of the raised-cosine filter above?

inpu'\’ ou-\.—\»f = h [-L) = f,v\?olse_ rcslom.ce_

of +he chenel

I

(=)

(%
l/rouﬂu‘ _'_\"Jr\.S 'Farm sin 4T
HEY= 6 nte) - =

siaTf\=0c ot 7AfT= % > —( - = ("-ﬁirs-\-—nu\l"

21 s H{A>
+\1\'\ < \' s S3Ime as aloove '@i \Yed'g —GdR Brdu
lLandwidtth, o 2 X The 3bove £ Hers st bonduiddd

Exercise 3: Whatis the possible range of values of a?
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Exercise 4: Could equalization be done at the receiver only?
At the transmitter only? Why or why not?
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Exercise 5: The 802.11g WLAN standard uses OFDM witha 4

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

0.8us. Whatisthetotal duration of each OFDMblock, including

the guard interval? How many guard samples are used?
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Exercise 6: What is the channel capacity of a 3 kHz channel
with an SNR of 20dB?
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Exercise 7: What are some differences between the signalling
rate limitimposed by the Nyquist no-ISI criteria and the Shan-
non Capacity Theorem?
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