ECE 4601
ASSIGNMENT NO. 7

DATE ASSIGNED: Tuesday October 28, 2003

DATE DUE: Thursday Neember 6, 2003
READING: Chapters 9, 10
Consider the follwving scenario:
)) &
ar_ > RECEIVER
A wireless transmitter sends a sequence of 16-QAM synibg)sto a portable receér.
There is a line-of-sight path and also a reflection, which results in a delayed and attenuated
version of the transmitted signal at the reeeiSpecifically thek-th symbol-rate sample at
the recerer is gven by:
r,=ap +8pap _1+ NOISE,
whereg;, = 0.25 — 0.25¢cos(T% / 500). Obsere that the reflected emgrchanges as a function
of time.
In this assignment you willplore the performance of an adaptlinear equalizer witiv
taps using the LMS algorithm, based on the foitgy MATLAB code:
alphabet=[-3-3i,-3-1i,-3+1i,-3+3i, ...
-1-3i,-1-1i,-1+1i,-1+3i, ...
1-3i, 1-1i, 1+1i, 1+3i, ...
3-3i, 3-1i, 3+1i, 3+3i];
L = 2000;
echo = 0.25 + 0.25*sin(4*pi*(L:L)/L);
a = alphabet(ceil(length(alphabet)*rand(1,L)));
C =11, zeros(N-1,1)];
r=a+ [0,a(1:L-1)].*echo + 0.2 * randn(1,L) + 0.2i*randn(1,L);
R = zeros(N,1);
for k=2:L,
R(2:N) = R(1:N-1);
R(1) = r(k);
z(k)=C.*R;
C =C-mu*(z(k) - a(k)) * conj(R);
end;
plot(z,'0");
(a) What is the disachntage of hang a step size that is too small?
(b) What is the disadintage of hang a step size that is too dg?
(c) Can you predict analytically what the equalizer fioefnts should be, roughlpt aly given timek?
L
(d) For N = 4, find the step sizg,p that minimizes the MSE Z-l——T o Lz, —ap 12,
(e) Repeat part(d) faV = 3, 5, 10. Does}, increase or decrease/Msncreases?



