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DEPARTMENT of ELECTRICAL and ELECTRONIC ENGINEERING
EXAMINATIONS 2004

M.Sc and EEE/ISE PART IV: M.Eng. and ACGI

Solutions 2004
ADVANCED COMMUNICATION THEORY

— There are FOUR questions (Q1 to Q4)
— Answer Question ONE plus TWO other questions.

Comments for Question Q1:

— Question Q1 has 20 multiple choice questions numbered 1 to 20.

— Circle the answers you think are correct on the answer sheet provided.
— There is only one correct answer per question.

Distribution of marks
Question-1: 40 marks
Question-2: 30 marks
Question-3: 30 marks
Question-4: 30 marks

The following are provided:
e A table of Fourier Transforms
e A “Gaussian Tail Function™ grap

Examiners responsible: Dr. A. Manikas
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ANSWER to Q1
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AN SWE R tO Q2 (aim: to examine 'Spread Spectrum Theory")
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ANSWER tO Q3 (aim: to examine 'decision rules’)
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b)
r(t) = s(t) + n(t) = pdf, = pdfgxpdf,
where pdf, = Jrect? i.e.
paj,
M
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= po(r) = pu(r)
ie.

C) likehood functions (placed together)

d)

* likelihood ratio = A\(r) = — -
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« Therefore, choose Hy iff A(r)>\
= A(2) > 0.4rect™t2
= 42> 04
= r > — 0.4Volts

:-.P TK\ ‘-"l'Jf!lJI'F

4 ¥ L]

i [’l.,l & E-l- _§I|

é_i,::-" LAY

i) Pep=Pr(Dy|Hp) = area B =1 x 0.4 = 0.1
Priss=Pr(Do|H;) = area A = f;m T2dr = 0.08

p_ [09, 0.08) _T1/3
o1, 092 27 |2/3

i) p. = Pr(DiHo) x Pr(Ho) + Pr(Do|H;) x Pr(H;) = 0.0867

o [09, 008][1/3, 0] [ 03, 00533
i J_F'd'ag(p)_[m, 0.92”0, 2/3]_{0.0333, 0.6133
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ANSWER tO Q4 (aim: to examine 'DS-CDMA)

P =10mW
ry = 500 kbits/ sec = T,, = =15 msec

K =201 users
No=2 x 10~

P =3x107°

a = 0.375
s=1/3

pe = T{/2EUE,,} = 3 x 107 = T{,/2EUE,,, }

= (using 'tail' graph’ supplied)

4= /2EUE,,,

EUE.,,=8
However,
EUEequ:METb,\IJ_
where E, = PT,; and Nj = (K_gf'“'s = (K;g/ﬁa's
Therefore,
EUEequ:M_Mi—%ETT S
PG — (K—;T)f.a.s.Tcs

EUEcqu 'O

= ... = PG = 1000
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