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QUESTION 1 (25 marks)

(@)

®)

(©)

@)

(e)

What is ISDN? Explain the basic requirements are for ISDN to exist in a network.
(5 marks)

Explain why channel associated signalling is not compatible with ISDN.
(2 marks)

Give the structure of CCITT No. 7 signalling compatible with ISDN and explain the

function at each level. *(3 marks)

What is the main difference between basic rate ISDN (BRI) and primary rate ISDN
(PRI)? Show how the bit rate of 192Kb/s is arrived at for a basic rate access ISDN by

outlining what each component is used for. (5 marks)

With the aid of a diagram, describe the ISDN reference model as prescribed inITU-T
Recommendations 1.411 and 1.430 by providing the configuration of ISDN user-
network.

(10 marks)
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QUESTION 2 25 marks)

(®)

(b)

©

@

©

i.  Draw a four-node ring topology SDH Network, with two digital switches requiring
more than 2000 circuits and the other two requiring less than 10 circuits.

(4 Marks)

ii. =~ What is the most powerful tool in the SDH technology ? Explain why it is so.

(2 Marks)

i.  What is STM-16 in terms of bandwidth (show your calculations)? (2 Marks)
ii. Whatis STM-4 in terms of the number of circuits available (show your calculations)?

(2 Marks)

In designing an optical fibre communication system which four basic system parameters

have to be considered? (4 Marks)
Explain why optical fibre has an advantage over other transmission media. (4 Marks)
Light is launched into optical fibre with refractive indices for core and cladding of 1.47 and
1.45 respectively.

i What is the critical angle? (3 Marks)

fi. What is the minimum acceptable core half angle? (4 Marks)
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QUESTION 3 (25 marks)

@

()

©

Give the general structure of a cellular public land mobile network (PLMN) as
standardized by the ITU. Explain the function of each component. (10 marks)

Given that a micro cell GSM 900 network is designed based on three RF carriers per cell,
each cell is 1000m?, and that each user generates 0.3 Erlangs. How many users per square
kilometre may be served by the network:

i Assuming a 0.002 grade of service?

ii. Assuming a 0.1 grade of service?

(9 Marks)
What would be the propagation loss if the radial distance from the base station to the

mobile station was 2000 m and the height of the tower was 20m and the height of the
mobile was 1m? (6 Marks)
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QUESTION 4 (5 marks)

(28) A 40 km hop operating at 18 GHz is to be implemented using a microwave system.

(b)

©

Assume transmitter power of 1 W, total feeder loss of 6 dB and required minimum
received signal level of —~70dBW with a fade margin of 10dB. What will be the total
antenna gain for the link? What will be the diameter of this antenna and what would be

your recommendation? (10 marks)

A transmitter has an output of 1 W, and a 6-metre dish operating at 3GHz What will be the
EIRP? (5 marks)

A 40 km link is installed with a total antenna gain of 60 dBi, operating at 7 GHz, with a
transmitter of 1 W and total feeder loss of 6 dB.

i)  What will be the incident received signal level? (5 marks)
ii) What is the received signal level (RSL)? (5 marks)
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QUESTION 5 (25 marks)

(a) With the aid of a suitable diagram briefly describe the basic elements of a fixed

telecommunications network. (10 marks)

(b) Draw and briefly describe the basic structure of a public cellular mobile communication

network. (15 marks)
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QUESTION 6 (25 marks)

(a)

(b)

©)

©)

(d)

Name and discuss four advantages does optical fibre links have over copper wire links in

communications. (8 marks)

What typical components would you expect to see in an optical fibre communication link?
(4 marks)
A communication optical fibre link is made up using several 2 km lengths of cables. List

the possible sources of signal loss expected in this link. (5 marks)

Explain modal dispersion in an optical fibre. How does it affect the bandwidth of

transmission. (4 marks)

A satellite link is operating with QPSK modems for TDMA signals at 120 Mb/s. The
modems are within 2 dB of the theoretical QPSK modem. Due to link impairments, an
additional 2 dB degradation in performance exists. If the theoretical /N, is 11.5 dB (to
maintain the required probability of error) determine the required Ey/N, (4 Marks)
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91 61.75 65.49 67.36 72.67 75.62 79.27 86.04 94.24 101.8 109.4 126.9 149.3
92 62.58 66.35 68.23 73.58 76.56 80.24 87.06 95.34 102.9 110.7 128.3 150.9
93 63.42 67.21 69.10 74.50 77.49 81.20 88.08 96.43 104.1 111.9 129.8 152.6
94 64.25 68.07 69.98 75.41 78.43 82.17 89.10 97.53 105.3 113.2 131.2 154.3
95 65.08 68.93 70.85 76.33 79.37 83.13 90.12 98.63 106.4 1144 132.6 155.9

96 65.92 69.79 71.73 77.24 80.31 84.10 91.15 99.72 107.6 115.7 134.0 157.6
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
100 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



