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Reading: ”The potential and limitations of adaptive modulation over slow Rayleigh fading
channels,” J. Torrance, D. Didascalou, and L. Hanzo, IEE Colloquium on the Future of
Mobile Multimedia Communications, 1996.

Solution 5.1

P9.2 4 =20 dB (100 in linear scale).
Pu=ply<y)=1-—€e"7=01, = 7,=10.53

SNR after the truncated channel inversion
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P9.3 The power adaptation is truncated channel inversion, so we need only find ¢ and ~,. For
QPSK modulation, with a constant SNR of o = 4.77, we get P, = Q(1/(20)) = 1073,
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and solving for vy numerically, we obtain 7y ~ 10~7. Thus,
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P = p(v < 70) =1 6—70/7 ~ 10—9
Very small outage!
Solution 5.2

(a) Using P, < 0.2e7157/(M=1) "oxpress
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(b) 4 =20 dB = 100
1.5y
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= 1.7538

(c) Adaptive methods from figure 9.3 give about C'/B ~ 4 bits/symbol. This is clearly
much better than part (b) answer.

Solution 5.3 ~; = 3.16, v, = 10, 75 = 31.62, and 4 = 100.
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The optimal power control policy is given by
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For v1 < v <72

For 75 <90 <3

R 1
B log, (1 + W) p(v0 > i) = 2.76
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So, since (*) gives the highest spectral efficiency, 10 (dB) < 79 < 15 (dB) should be
selected.



(d) Constellations are restricted to 2% size for z; = 0,1,2,....
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M) <14 ——20
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For Y1 = 5 dB, M1 = 189, 271 S Ml, Ty = 0.
For Yo = 10 dB, MQ = 383, 2%2 S MQ, Ty = 1.
For v =10 dB, M3 = 9.95, 2*3 < M3, x3 = 3.
For v =10 dB, My = 29.31, 2" < My, xo = 4.
Spectral efficiency is given by

Ellogy M Ezlog2 p(vi) = 0.2 le = 1.6bits/symbol



