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QUESTION ONE (25 marks)

(a) Describe briefly three multiple access methods used in digital satellite links.

(5 marks)

(b) An earth station antenna receives signal with an attenuation of 9dB under rain. The
cosmic noise temperature, physical temperature of the rain and the physical
temperatute of the earth are 60 °K, 280 °K and 300 °K respectively. If the efficiency
of the antenna is 0.8, calculate the noise power at the output of antenna terminal in
dBm. The signalbandwidth is 12MHz.

(8 marks)

(c) A satellite link operating at 25GHz use an antenna having an elevation angle of 45°.
The latitude of location is —40°. The 0.01% rain rate of an average year is 70 %l Jf

the total link outage time throughout a year to be less than 25min, find the non
diversity fade margin of the link. Assume that the other additional losses are 5dB.
(12 marks)




EES44 TELECOMMUNICATINS AND WIRELESS SYSTEMS

Page 3 of 9

QUESTION TWO (25 marks)

(@)

(i)

(i)

A geostationary satellite transmits 15GHz, signal using an antenna of gain 25d5.
The gain of the earth receiver station antenna is 45dB. If the fade margin and the
received signal strength are 8dB and —90dBm respectively, find the transmitter

power of the satellite in watts,
(8 marks)

Estimate the Figure of Merit of the earth station receiver if it is connected to the
antenna through a rectangular waveguide. You may use,

Brightness temperature = 80°K

Antenna efficiency = (.85
Waveguide loss = 2dB
Physical temperature = 259C
Receiver noise figure = 5dB

(8 marks)

(b) The BER required at the output of a digital receiver is 1075, Find the signal power
p <

FEC cede rate = —

required at the input of the receiver if the data rate is 1.8 MTQ and 8-PSK modulated.

Assume the following data,

Signal to noise ratio at the receiver input =17dB.

Receiver noise figure = 5dB
Bandwidth expansion factor =1.23
2

(9 marks)
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QUESTION THREE (25 marks)

(a)

®)

(¢)

In a mobile service, the cell radius and the cluster size used are 0,75km and 4.

(i)  Find the co-channel distance. (2 marks})
c
(ii)y Calculate the n ratio in dB. (2 marks)

(ii) Assuming 120° sectoring is used, find the carrier to co-channel interference ratio.

(3 marks)

A 30MHz bandwidth is used for the forward channels of a mobile network. The cluster
size is 4 and the GSM channel bandwidth is assumed. If BCC applies and the grade of
service expected is 1% , estimate the number of customers that can be served in a cell.

An average user makes a one call of 2min in a hour.

(9 marks)

A mobile network covering large city area is operating in 900MHz band. If the
transmitter power of the base station is 30W, find the path loss and the signal power
received at a distance of 1.8km. Assume that the base station antenna is omni-
directional, You may also use,

The height of the base station tower = Z22m

The height of the mobile receiver = 1m

(9 marks)
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QUESTION FIVE (25 marks)

@ @
(if)

() ()
(i)

A remote switch serving 650 subscribers is connected to an exchange serving
national calls through a one E1 line. A subscriber makes 2 calls of 3min in the
busy hour. If 30% of the traffic in the switch are national calls, find the blocking
probability for the national call traffic. Assume that the BCC is employed.

(10 marks)
A network receives 600 call requests during the busy hour. The average call
duration per user is 2Zmin and the grade of service is 5%. Find,
(iy  Number of network trunks available.
(i) Number of lost calls.
(iil) Amount of offered traffic.

(iv) Amount of carried traffic.
(8 marks)

Describe briefly a STM-1 frame (155.52 ﬂ;) in SDH with useful data.
(4 marks)
Identify SSP, STP, and SCP network parts in a SS7 network showing their

interconnectivity.
(3 marks)
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Erlang B Traffic Table
Maxinwm Offered Load Versus B and N
Bisin%
N/B 0.01 0.05 Q0.1 0.5 1.0 2 5 10 15 20 0 40
1 0001 0005 .0010 0050 .0101 0204 0526 A1 1765 2500 4286 6667
2 0142 0321 0458 1054 1526 2235 3813 5954 7962 1.000 1449 2.060
3 0868 AS517 1938 3490 <4355 6022 8994 1.271 1,603 1.930 2.633 3.480
4 2347 3624 4393 JH012 8694 1.092 1.525 2.045 2,501 2.945 3.891 5.021
5 4520 6486 7621 1.132 1,361 1.657 2219 2.881 3.454 4.010 5.189 6.596

6 7282 9957 1.146 1.622 1,909 2276 2960 3758 4445 5.109 6514 8191
7 1.054 1.392 1.579 2,158 2501 2935 3738 4.666 5461 6.230 7.856  9.800
3 1422 1.830 2.051 2730 3128 3.627 4.543 5.597  0.498 7.369 9213 11.42
9 1.B26 2302 2.558 3.333 3783 4345 5370 6.546 7.551 8.522 10.58 13.05
0 2260 2803 3092 3.961 4461 5.084 6.216 7.511 8.616  9.685 11.95 14.68

11 2722 3329 3451 4.610 5160 5842 7076 3487  9.691 10.80 13.33 16.31
12 3207 3878 4231 3279 5876 6615 7950 9474 10.78 £2.04 1472 1795
13 3713 4447 483) 5.964 6.607 7402 8.835 10.47 11.87 13.22 16.11 19.60
14 4239 5.032 5446 6663 7352 8.200 9.730 11.47 1297 14.41 1750 2124
15 4,781 563 6077 7376 8108 9010 10.63 1248 14.07 1561 1890  22.89

16 5339 0250 6.722 8.160 8.875 2828 11.54 13.50 15.18 16.81 2030 24.54
17 5.911 6.878 7.378 8.834  9.652 10.66 1246 14.52 16.2% 18.01 2170 26.19
18 6496 7.519 8.046 9.578 10.44 11.49 13.39 15.55 17.41 19.22 23.10 27.84
19 7093 8170 8.724 10.33 11.23 12.33 1432 16,58 18.53 2042 24,51 18.50
20 7701 8831 9412 11.09 12.03 13.18 15.25 17.61 1965 21.64 2592 3115

2L 8319 9501 1011 11.86 12.84 14.04 16.19 18.63 2077 22.85 2133 32.81
22 3.946 10,18 10.81 12.64 13.65 14.90 17.13 19.69  21.90 2406 284 3446
23 $.583 10.87 11.52 13.42 47 15.76 18.08 2074 2303 2528 30.15 3612
24 10.23 1156 1224 14.20 15.30 16.63 19.03 2178 2406 2650 356 3778
25 10.88 12.26 12.97 15.00 16.13 17.51 19.92 2283 2530 2772 3297 39.44

26 11.54 12.97 13.70 15.80 16.96 18.38 2094 23.89 2643 2894 3439 4110
27 12,21 13.69 14.44 16.60 17.80 19.27 2190 2494 2757 3016 3580 4276
28 12.88 1441 15.18 1741 18.64 20.15 22,87 2600 2871 3139 3721 44.41
29 13.56 15.13 1593 1822 19.49 21.04 23.83 27.05 2085 3261 3863 4607
30 14.25 15.86 16.63 19.03 2034 21.93 280 2811 3100 3384 4005 4174

31 14.94 16.60 1744 1985 2119 2283 2577 2917 3214 3507 4146 4940
32 15.63 17.34 1821 2068 2205 2373 2675 3024 3328 3630 42388 5106
33 16.34 18.09 1897 2151 2291 24.63 2272 3130 3443 37.52 4430 3272
34 17.04 18.84 1974 2234 2377 2553 2870 3237 3558 3875 43.72 54.38
35 17.75 1959 2052 2317 2464 2644 29.68 3343 3672 3999 4714 56.04

36 1847 2035 2130 2401 25.51 27.34 30.66 3450 3787 4122 4856 S0
37 1919 2111 2308 2485 2638 2835 3164 3557 3902 4245 4988  59.37
38 19.91 21.87 2286 2569 2125 29.17 3262 3604 4017 43.68 5140  61.03
39 2064 2264 2365 2653 28.13 30.08 33.61 3772 4132 4491 5282 6269
40 2137 2341 2444 2738 2901 31.00 34.60 3879 4248 4615 24 6435

41 2211 24.19 25.24 28.23 29.89 3192 35.58 39.86 43.63 47.38 5566 G6.02
42 22,85 2497 26.04 2909 30,77 2284 36.57 4094 44.78 48.62 5708 67.68
43 1359 2575 16.84 2994 3166 3376 3757 4201 45.94 49.85 58.50 6934




