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Chapter 4 4.24
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do = 1000;
Prd0 = 10A(-6):
£ = 1800¥10A6;
Bt :
nr
6t

reference distance (m)
Teceived power at 40 (watt)
carrier frequeacy (Hz)
transmitter antenna heigat (m)
receiver antenna height (m)
transmitter antenna gain (0 a3}
receiver antenna gain (0 d3)

% wavelength of carrier (m)

Dovwrnwe

6r = 1;
lambda = 3*10A8/E

Pt = Prd0*(4+pi)a2td0A2/(Gt*Grrlanbda2); % transmitte power
Q= 1000:100:20000; % distance of interest

Prappr = PrGL+Grehts2+hrs2./d.A4; % approximate expression of received pawer|
PrAppr_dBm = 10%1og10(PrAppr+1000); % power in dbm
sita delta = 4*pi*ht*hr./(lambda+dj; % phase difference between two Tays
PrExa = (PteGe+Crelanbdadl./((4+pi)A2+2:42)}+4.*(sin(sitadelta/2)).a2;

% exact expression of received power
PrExz_gBm = 10*10g10(PrExa+1000); % power w
BrExaZ = (PLeGreGrslambdan2,/{(47p1)A24d,42)] 4.7 (cos (sita.delta/2)) .AZ;

for gama = 1

PrExa2_dBm = 10%log10(PrExa2+1000); % power in dBm

figure(l);

ploc(3/1000, PrExa dbm, =, 4/1000, Prappr._ax
grid;

title(‘exact and approximate receive power’
xlabel (‘d{km)‘};

ylabel (‘Pr(d) (dBm)‘};
legend(‘Exact’, ‘Approximate’,’gamma =
axis ({1 20 -80 ~101};

.d/1000, PrExa2_dBm,'-.'};

)
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(&) Find the minimum mean square error (MMSE) estimate for the path Toss exponent, n.
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(b) Calculate the standard deviation of shadowing about the mean valuve.

= G5-15n+ I
&={a= = In r 12257000+ 1000 ™
E) n=3.30 Y - 9980416 9n2

<hs(a3)- l%sx(z’:)*az‘ﬂ/f‘ ﬁ: =230t 1138 r 3204
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(©) Estimate the received power at d = 2 cn o using the resulting model.
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(d) Predict the Likelihood that the received signal Jevel at 2 km will be greater than -35 dBm.
EXpress your answer as 2 Q-function.
Eod Area indor curve
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= (2. Q(eR) & Q(Y)




