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QUESTION 1 (COMPULSORY) (25 Marks)

a. Name the different transmission media available in the transmission system
market and explain the advantage and disadvantage of each.

{4 marks)

b. Using a drawing explain the different parts of an optic fibre cable and explain
the use of the different materials and the concept of dispersion and
attenuation.

(4 marks)

c. A 20 kHz analog signal is to be digitised for transmission over a digital link
using advanced encoding techniques. A 3 bits per sample European standard
is used. What is the transmission rate?

(4 marks)

d. Answer the following questions on optic fibre technology:

(i) What are the functions of a light source and a light detector in an optic
fibre transmission system? (2 Marks)

(i) Name and give the advantages and disadvantages of two light sources
and two detectors that are used in optic fibre networks. (2 Marks)

(iii) Explain the difference between guided and unguided light
communication and give an example of each. (2 Marks)

(iv)  Explain Snell’s law and its application in optic fibre communication
technology. (2 Marks)

(v)  Lightis launched into optical fibre with refractive indices for core and
cladding of 1.48 and 1.46 respectively. What is the minimum
acceptable core half angle. (2 Marks)

e. A satellite receiver operating at room temperature (290K) with noise figure of
8 dB, receives a 2.048 Mb/s QPSK modulated signal and the received signal
level is —108dBw. What is the energy per bit over noise per bit (E,/N,)?
(¥marks)



QUESTION 2 (25 Marks)

a) As telecommunications and data communications converge, and the data traffic
over takes voice traffic, there is a need for telecommunications engineers to
understand data communmications basics. What are protocols? Name and define
two low and two medium to high level protocols.

(5 marks)

b) With the aid of a diagram name and define the seven layers of the OSI reference

model.
(10 marks)

¢) IP is typically functional at which layer of the OSI Model?
(2 marks)

d) Explain the difference between frames, cells, and datagrams.
(5 marks)

e) Explain why error correction is not critical in an IP network and give two
techniques used in an IP network to ensure that the information is correct and in

the right sequence
(3 marks)



QUESTION 3 (25 Marks)

a) Give the basic diagram of a subscriber line interface card (SLIC) and briefly
describe its main functions in the switching system.

(10 marks)
b) Explain the following terms:
i. Offered Traffic

(1 mark)
ii. Carried traffic

(1 mark)
iii. Holding time

(1 mark)
iv. Busy hour

(1 mark)
v. Grade of service

(1 mark)

¢) What is the relationship between the traffic offered and the holding time? Given
that the traffic observed over 10 minutes for 2 circuits is 2 Erlangs, what would be
the holding time?
(5 marks)

d) A 60-extension PABX is connected to the local exchange with 4 lines for out
going traffic. Assuming 80% of the PABX traffic is out-going and each line
generates 0.1 Erlangs, what is the probability of outgoing calls finding lines busy.

(5 marks)



QUESTION 4 (25 Marks)

a.

With the aid of a diagram, describe the ISDN reference model as
prescribed in [ITU-T Recommendations [.411 and 1.430 by providing the
configuration of ISDN user-network.

(9 marks)

Give the structure of ITU No. 7 signalling which is compatible with ISDN
and explain the function at each level.
(7 marks)

Give two main reasons why channel associated signalling is not
compatible with ISDN.
(4marks)

Explain why channel associated signalling is not compatible with ISDN.
What is the main difference between basic rate ISDN (BRI) and primary
rate ISDN (PRI)? What is the PRI bit rate, and show how it is arrived at
by outlining the use of the channels?

(5 marks)



QUESTION 5 (25 Marks)

a. A transmitter has an output of 1 W, the feeder loss is 3dB, and the dish is al.2
metre dish operating at 2.4 GHz. Calculate the EIRP?
(6 marks)

b. A 60-km hop operating at 7GHz is to be implemented using a microwave
system. The transmitter power is 1 W, total feeder loss is 6dB, and the
required minimum received signal level is—70 dBW with a fade margin of
10dB. What will be the total antenna gain for the link?

(9 marks)

c. A 40-km link is installed with a total antenna gain of 60 dBi, operatingat 8
GHz, with a transmitter of 1 W and total feeder loss of 6 dB.

i) What will be the available incident received level? (6 marks)

ii} What is the actual received signal level (RSL)? (4 marks)



QUESTION 6 (25 Marks)

a.

C.

Give the general structure of a cellular public land mobile network (PLMN) as
standardized by the ITU.
(8 marks)

What is a cell phone? Name its different parts and explain the function of
each part.
(8 marks)

Given that a cellular mobile network is passed on the 7 cell cluster pattern
(operating in the 900 MHz band), calculate:

@ The mean re-use distance ratio, (2 marks)
(ii)  The carrier to interference ratio (C/I) (2 marks)

A micro cell GSM 900 network is designed based on three RF carriers/cell,
each cell is 500m’, and each user generates 0.03 Erlangs. Assuming a grade
of service of 2%, how many users per square kilometre may be served by the

network?
(5 marks)
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112.6
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120.9
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1343
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140.9
142.6
1443
145.9
147.6



91 61.75 65.49 67.36 72.67 75.62 79.27 86.04 54.24 101.8 109.4 126.9 1493 .
92 62.58 66.35 68.23 73.58 76.56 80.24 87.06 95.34 102.9 110.7 1283 150.9
93 63.42 67.21 69.10 74.50 77.49 81.20 88.08 96.43 104.1 1119 129.8 152.6
94 64.25 68.07 69.98 75.41 78.43 82.17 89.10 97.53 105.3 113.2 131.2 1543
95 65.08 68.93 70.85 76.33 79.37 B3.13 90.12 98.63 106.4 114.4 132.6 155.9

96 65.92 69.79 71.73 77.24 80.31 84.10 91.15 99.72 107.6 1157 134.0 157.6
97 66.75 70.65 72.61 78.16 81.25 85.07 92.17 100.8 108.8 116.9 135.5 159.3
98 67.59 71.52 73.48 79.07 82.18 86.04 93.19 101.9 109.9 118.2 136.9 160.9
99 68.43 72.38 74.36 79.99 83.12 87.00 94,22 103.0 111.1 119.4 138.3 162.6
106 69.27 7~.25 75.24 80.91 84.06 87.97 95.24 104.1 112.3 120.6 139.7 164.3

N is the number of servers. The numerical column headings indicate blocking probability B in %. Table generated by Dan Dexter



