ELEX 7860 : WIRELESS SYSTEM DESIGN
2013 WINTER SESSION

Assignment 1 Solutions

The following solutions are taken from the solutions manual for the Wireless Communications texbook by Rappaport (first edition).
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See the MATIAB Frogra prB.-m and F{j. p3-13-
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% %
% p3_13.m %
% %
% Chapter 3 3.13 %

% *
FRRALTRRARLERR AR

£c = 1800*1046; % carrier frequency
lambda = 3+10AB/fc; % wave length of carrier frequency (m)
ht = 40, % height of transmitter (m)
hr = % height of receiver (m)
a0 = M'.lﬁﬂv % reference distance (m)
p0 = 10A(-6); % received power of reference distance {w)
p0_dBm = 10*1ogl0 (p0/104 (- 3]); % power in dBm
ED = p0*4B0*pisaZ / lambdaAa2 % E-field in d0
step = 50; % step length of distance (m)
d = (1000:step:20000); % slected distance to plot (m)
window = (-10:10)*lambda; % average window (m}
start = 1;
while start == 1,
model = nenu('l’leasz choose a path loss model’,‘Free space model’ =3
‘n ‘Two-ray ground reE)ecnon model”’, ‘Hata model yi
pd = [1:
if model == 1 % free space model

for i = l:length(d)
A_wi = d(i) + window:
pr = p0*(d0._/d_window) .A2;
pd = [pd mean(pr}]:

end;
pd_dBm = 10*1ogl0(pd*1000);
figure(1);
sem.lmld/lobﬂ. pd_dbm, *

end;

if model 2 n=3
for i = 1:length{d)

d_window = d(i) + window;

pr = p0*(d0. /d_window) .A3;
pd = [pd mean(pril;
end;
pd_dBm = 10+1ogl0{pd~1000);
figure(l);
semilogx(d/1000, pd_dbm, -<);
end;
if model == 3 % n=g4

for i = l:length(d)
d_window = d(i) + window:
pr = p0*(d0./d_window) .A4;
pd = (pd meanipr));

end;

pd_dBm = 10+10g10(pd*1000) ;
figure(l):

semilogx (4/1000, pd_dBm,’:'):
end;

if model == 4
for i = 1:lengthid)
d_window = d(i) + window:
sita_delta = 4*pi*ht*hr./(lambda*d_window] ;

% Two-ray ground reflection model

%phase difference between
%two rays
Pr = p0+(d0./d_window) .A2 .*4.+(sin(sita_delta/2)).A2;

% exact expression of received power
pd = [pd mean(pr)];

end;
pd_dBm = 10+10ogl0(pd*1000);
figure(1):
5mxluux(d/1000 pd_dém,’-.");:
if model == 5 a mode:
a_hr = 3. z'logloul TS'hx)nz - 4 97; % antenna correction factor
for i = 1:length(d)

@_window = d(i) + window;
loss = {44.9 - 6.55+ nglO(hl:)P'loqln(d._\u.ﬂdow.’lDDO),
% path loss between d and lkm(dB)
pr_dBm = p0_dBm - % received power (dBm)
pr = 10.A((pr_dnn - 30)/10!; % received power (w)

pd = [pd mean(pr));

= 10‘l.uq10(pd 1000) ;
figure(l):
s:nuloqx(d/lclun pd_dBm, '--*);
end;

hold on;

grid en;

title(’Received Power of Different Model');
xlabel (‘d(Km}*);

ylabel (“Pr{d) (d&Bm)‘);

legend(’.’,'Free space’,’'~’.’n = 3°,°:','n = 4°,'~_" ‘Tug ray’,'--','Hata'};
start = menu(’Continue or quit?’, ‘Continue’,'Quit*):

end;

hold off;

axis((l 30 -85 -20]):

Received Power of Difierent Model

Pr(d) (dBm)

d(Km)
Fig. p3_13
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