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ADVANCED COMMUNICATION THEORY

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

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

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.

The following are provided:
 A  table of Fourier Transformsì
 A “Gaussian Tail Function" graphì

Examiners responsible: Dr. A. Manikas
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Information for candidates: The following are provided on pages 2 and 3:

 - a table of Fourier Transforms;
 - a graph of the 'Gaussian Tail Function'.

 Question 1 is in a separate coloured booklet
which should be handed in at the end of the
examination.

 You should answer Question 1 on the separate
sheet provided.  At the end of the exam, please
tie this sheet securely into your main answer
book(s).

Special instructions for invigilators: Please ensure that the three items mentioned
below are available on each desk.

 - the main examination paper;
 - the coloured booklet containing Question 1;
 - the separate answer sheet for Question 1;

 Please remind candidates at the end of the exam
that they should tie their Answer Sheet for
Question 1 securely into their main answer
book, together with supplementary answer
books etc.

 Please tell candidates they must  NOT  remove
the coloured booklet containing Question 1.
Collect this booklet in at the end of the exam,
along with the standard answer books.
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FOURIER TRANSFORMS -  TABLES

DESCRIPTION FUNCTION TRANSFORM
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12 Delta function
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DESCRIPTION FUNCTION TRANSFORM
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The Questions

1. This question is bound separately and has 20 multiple choice questions
 numbered 1 to 20, all carrying equal marks .

 You should answer Question 1 on the separate sheet provided.

 Circle the answers you think are correct .

 There is only one correct answer per question.

 There are no negative marks.
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2. For a binary communication channel, design a  detector with the followingminimax

costs

C C 0; C 3; C 1!! "" "! !"œ œ œ œ

given that the likelihood functions are

p (r)
r

0 œ
1
3 3

 rectš ›
and

 2p (r) r ,1 œ Aš ›
and where is the observed signal at the output of the channel.r [20]

Find the forward transition matrix  of this binary channel.… [10]

3.   A speech signal having a maximum frequency of  4kHz is sampled at twice the

Nyquist rate and then fed through a 256-level quantizer where each level is encoded

using 8-bit codewords. The binary sequence is then fed through a binary PSK direct

sequence spread spectrum system which operates in the presence of a jammer of

power 1.6 Watts and in the presence of additive white Gaussian noise with double-

sided power spectral density  0.5 10  Watts/Hz. The amplitude of the BPSK‚ 12

signal is 0.693V.

For this system, in which the correlation time is exactly one message bit (i.e. ),X-=

the jammer power is uniformly spread over 10% of the spread spectrum bandwidth.

 a) If  the system is fully synchronised the bit error probability is 3 10‚ Þ6

What is

  the PN-code rate of the system,i) [10]

  the processing gain (PG) of the systemii) [5]

 b) If the system is not synchronised and the synchronization error is 30% of the

correlation time what is the power of the  at the output of thecode noise

correlator. [10]

 Comment on the bit error probability in this case. [5]
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4. Consider a CDMA system of 256 users where each user has a protection probabilty

equal to 10  and an Anti-jam Margin of 3  dB. Each user employs a feedback shift2 !

register of 21 stages, whose feedback connections are described by a primitive

polynomial. The system is perfectly power controlled and the received power from

each user is equal to W operating in the presence of additive whiteT œ !Þ"*"&

Gaussian noise of double sided power spectral density 0.5 10 Watts/Hz.‚ 6

a) [15] Find the average energy per bit and I,

b) [9] Find the PN-code rate.

c) Comment on two major techniques which can be used with the above

         CDMA system to improve its performance. [6]




