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(70 Points) The six QAM signals. namely s, (1), s, (¢), 5 (¢). s, (). 55(¢). 5, (¢) are placed
as signal vectors s, s,, s; on one circle and as signal vectors s,, s,. s, on another circle.
These circles are concentric (i.e. they are within each other and have the same centres) and
signal vectors s, s,. 8;. 8,, S5, S, are distributed on these two circles such that the end
points of the signal vectors are at maximum distance from each other. Considering that the

inner circle has a radius of 0.5 and the outer circle has a radius of 1 /\/_2_ , draw the
constellation diagram of these QAM signals, writing for the s, coefficients of signal vectors.

their lengths and energies. These six signal vectors then modulate six OFDM sub-carriers.
Bearing in mind the orthogonality condition, determine the numerical values for the
frequencies of these sub-carriers, if the symbol duration of the QAM signals is 7, = | msec.
Draw the resulting time waveforms and the frequency spectrum, transmitter and receiver
block diagrams. Explain how you would demodulate the sixth symbol from the modulated
OFDM sub-carriers.
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2. (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) In DS spread spectrum system, a narrow band interference doe not aftect our spread
message signal : -
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b) In 3G networks of Turkey, message signals are spread into a bandwidth of 5 k Hz :
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¢) In OFDM, we choose sub-carriers to be orthogonal to each other, because orthogonality
is the most bandwidth efficient method for multi-carrier multiplexing systems :
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d)In DS spréad spectrum system, the transmitter sums all the spread message signals along
time axis before transmission : - / 7
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e) At the receiver of DS spread spectrum system, demodulation is achieved by Matched
Filter operation: ——
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