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1) Consider an OFDM system having N = 1024 sub-carriers that are spaced 4 kHz apart.
Suppose that the waveform channel is a linear time-invariant channel consisting of two

non-faded equal rays spaced 74 seconds apart, i.e.,

g(t,7) = g6(7) + g6(7a)

where g = ae?® is the gain associated with each of the two channel taps.
Find the value of the delay 7; in the above channel model that will yield the worst

possible bit error rate performance for this OFDM system.

2) Consider an OFDM symbol
N-1 .
5(t) =Y we At 0<t<T
k=0

where Ay = 1/T, and T' = nT,. The data symbols z,,, n=0,..., N — 1, are indepen-
dent and each is chosen with equal probability from a BPSK symbol alphabet, such
that x, € {—1,+1}. The PAPR of the OFDM symbol can be defined as follows:

maxo<<r |5()|*

PAPR = 550

By using the triangle inequality, show that PAPR < N.

3) An OFDM signal with a large number of sub-carriers N has a complex envelope that
can be approximated as a zero-mean complex Gaussian random process. Assume an

“ideal” OFDM signal spectrum, where the power spectrum is

So |f| £1/2T;
0 elsewhere
where T'= NT,.

a) Using the above Gaussian approximation, what is the distribution of the magni-

tude of the complex envelope §(¢) at any time ¢.
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b) Suppose that a power amplifier will clip the OFDM waveform if the complex
envelope §(t) will exceeds the level © R, s, where Ry, is the rms envelope level
E[|5(t)?]. What is the probability that the OFDM waveform will be clipped at

any time t?
b) How many times per second will the envelope be clipped?

4) The OFDM complex envelope with a carrier frequency offset Af is

N-1

§(t)=A> z,exp {j27r ( "oy Af) t} up(t)
o NT,
The corresponding IFFT coefficients are
N-1 nk
Xk:Aanexp{jQW <N+kAfTS>} , k=01, ..., N+G—-1
n=0

Show that the demodulated sequence (in absence of noise) can be written as
Zl = FFT{Xn} =M +q

where .
o= A sin (tNT,Af) JTNTAS
TNTAf

and

a=A> a,H(n,l)
n#l

is the random ICI term, where

~fsin[r(n—1=NTAN jrtmointiag
H<n7l)_{ mn—1— NT,Af] }ej o




