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Solution 2.1

a) W = average received power, Zi = Shadowing over link i, Pr,i = Received power in
dBW, which is Gaussian with mean W , variance σ2.

(b)

Poutage = P [Pr,1 < T ∩ Pr,2 < T ] = P [Pr,1 < T ]P [Pr,2 < T ]
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Since Z1,Z2 independent.

(c)
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P [Pr,1 ≤ T, Pr,2 < T |Y = y]fy(y)dy

Pr,1|Y = y ∼ N(W + by, a2σ2), and [Pr,1|Y = y] ⊥ [Pr,2|Y = y]

Pout =
∫ ∞

−∞

[
Q

(
W + by − T

aσ

)]2
1√
2πσ

e−
y2

2σ2 dy

let y/σ = u, then,
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(d) Let a = b = 1/
√

2, σ = 8, 4 = 5. With independent fading, we get

Pout =
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= 0.0708

With correlated fading, we get Pout = 0.1316. Conclusion: Independent shadowing is
preferable for diversity.



Solution 2.2

(a) Tm ≈ 0.1msec = 100µ sec
Bd ≈ 0.1Hz

(b) Bc ≈ 1
Tm

= 10 KHz, 4f > 10 KHz, for u1 ⊥ u2.

(c) (4t)c = 10s

(d) 3 KHz < Bc ⇒ Flat
30 KHz < Bc ⇒ Frequency selective


