ECE 732: Mobile Communication Systems
Prof. B.-P. Paris
Solution to Homework
1. Problem 1
(a)
E,

SR(dBrn} = a1

N +ETo@Bm 1zt Flapy+Lr@as)ytRsapnz) = —100dBm
0 (dB)

(b) Maximum allowed path loss
Lpmaz(apy = Pr(apm) + Grap) + Grp) — Srpm) = 130dB.
From path loss model and requirement that
Lp@ap)(dmaz) = 130dB
we find d,nee = 10°m.

(c) Additional path loss due to increased distance:

2km
AL = 30dB - 101 —) =9dB.
P(dB) @ 0g10( - )
This must be compensated by increasing transmit power by 9 dB
to 8 W.

(d) Sensitivity increases by

1IMH:z
= 10logo(——) = ‘
ASRap) = 10 OCm(lUUKHz) 10dB
Hence, path loss may increase by
ad

ALP{(I'B) = 3UdB < 10 logln(F) = 10dB

which indicates that the range may increase by factor a = 10'/3
to 2.15 km.

(e) With the given values there is no margin. Hence, the probability
that the link is not closed is 50%.



(f) The required margin M must satisfy
Pr(Fading > M) = 1073,

which implies
M =Q (1070 = 12dB.
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>>d = [5 25 65 110 400 1000];

Pr = [-60 -80 -105 -115 -135 -1501;

mPr = mean|(Pr);

>> d_dB = 10*1logl0(d);

>> md_dB = mean(d_dB) ;

>> gamma = -sum(d_dB .* (Pr-mPr))/sum(d_dB.* (d_dB-md_dB))
K = mPr + gamma*md_dB

gamma =

4.0394

K =
-29.7200
>> sigma = std(Pr - K + gamma*d_dB)
sigma =
3.3310
>> PL = -K + gamma*10*1ogl0(2000)
PL =
163.0609
>> Q(3)

ans =

0.0013
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