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Question ONE (Compulsory 20 marks)

a) Explain the services offered by the following parts of the GSM Network

1) Base Transceiver Station (BTS)
i1) Mobile Switching Centre (MSC)
1i1) Gate way Mobile switching Centre (GMSC) (6 marks)

b) i)Explain any TWO reasons why the concept of hexagonal cells is used in cellular communication
i1) state any Two factors that affect re-use distance (4 marks)
¢) In a certain cellular system an average subscriber places three calls per hour during the busy hour and
holds for an average of 8 minutes. Each cell has 120 channels .If blocked calls are cleared. How many
subscribers can be served by each cell at a 2% grade of service (4 marks)
d) A cellular system has a GOS of 1.5 %.Determine the % utilization for the following cases;

1) a single group of 120 channels
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i1) two groups of 60 channels

1i1) Compare the results in 1) and 11) and make a suitable comment (6marks)
Question TWO
a) 1) Distinguish between fixed and dynamic channel assignment strategies

i1) Expalin what is meant by the term handover as used in mobile communication systems (4marks)

b) Describe the channels that come into play to enable a mobile phone establish a connection with the
GSM network to allow communication to take place (8 marks

c) Draw the architecture of the GSM nrtwork (4 marks)

d) A normal GSM burst consists of 6 trailing bits , 8.25 guard bits ,26 training bits and two traffic bursts

of 57 bits of data find
1) the total overhead bits for the whole frame
i) the frame effeciency (4 marks)
Question THREE

a) explain any THREE factors that affect the capacity of a cellular system (3 marks)
b) Explain the use of each of the following control channels

1) paging channels (PCH)

i1) Random Access Channel (RACH)

ii1)  Access Granted Channel (AGCH) (6marks)

c) 1) A total of 30MHz of Bandwidth is allocated to a particular Full Duplex division (FDD) cellular
Telephone system which uses 25KHz simplex channels to provide full duplex voice and control
channel .Compute the number of voice channels available per cell for a system using 7 cell reuse
1) If 2 MHz of alloocated spectrum is dedicated to control channels Determine the

number of control channels per cell (4 marks)

d) Draw a block diagram of orthogonal frequency Division Multiplexing (OFDM)and explain the

function of each block
(10 marks)
Question FOUR

a) Explain the functions of the following parts of the cellular phone

1) the microcontroller
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i1) Duplexer
1ii) Digital signal processor (DSP) (6 marks)

b)i) Suppose in the AMPS system a carrier to interference ratio (CIR) of 18dB is required. The path loss
exponent y =4.Considering only the nearest sources determine the minimum cluster size

ii) If now sectors of 120 ° are used and the path exponent is maintained aty =4 calculate the Signal to

interference ratio (6 marks)
c¢) Draw the block diagram of a GSM encoder and explain its operation ( 8 marks)
Question FIVE

a) Explain the following features of GSM network

b)

1) Frequency Hopping
i) Timing advance (4 marks)
State any TWO methods of improving carrier to interference ratio of a cellular communication

(2marks)

b) Explain the functions of each of the following components of the Network switching centre

1) Visitor Location Register(VLR)

i1) Equipment Identity Register (EIR)

1i1) Authentication Centre (AUC)

iv) Gateway Mobile Switching Centre (GMSC) (8 marks)

A single analogue cell tower has 65 traffic channels .When all channels are busy, calls are blocked .Calls

. . . . 3
arrive according to a Poisson process at a rate of 2 call per active user an hour. the busy hour 2 of the

users are active. The call holding time is exponentially distributed with a mean of 150 seconds.
Determine;

1) the maximum load the cell can support while providing 2% call blocking
i1) the maximum number of users supported by the cell during the busy hour
i) the % utilization of the cell tower (6 marks)
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APPEMDIX B: ERLANG B TABLE-BLOCKED CALLS CLEARED MODEL 179
Table B.1 ({Continued)
(Offered Load) A in Erlangs

n Py
L%  1.2% 1.5% 2% 3% 5% 7% 10% 15% 20% 30% 40% 50%
1 0,0101 0021 052 00204 00300 00526 0753 0111 017 0250 0429 (0.667 1.00
2 0153 01s8 0190 0223 0282 0381 0470 0895 079 1.00 145 2.00 273
3 0455 0489 0535 0602 0715 (0899 1.06 127 1.60 1.93 263 348 459
4 0869 0922 (0992 1.09 1.26 1.52 1.75 205 250 295 389 5.02 .50
5 136 143 1.52 1.66 1.58 222 250 288 345 4.01 519 6.60 844
[ 1.91 200 2n 228 254 2496 330 376 444 511 651 B8.19 10.4
7 2.50 260 274 2494 325 374 414 467 546 623 7.86 980 124
8 313 325 3.40 363 3.5 454 5.00 5.60 6.50 7.37 921 114 14.3
G a78 3492 4.09 434 475 537 588 6.55 7.55 /.52 10.6 13.0 16.3
10 446 4.61 481 5.08 553 622 6.78 751 5.a2 9.68 120 147 18.3
11 5.16 532 554 584 633 708 769 B.49 9.69 10.9 13.3 163 203
12 5.88 605 6.29 f.61 714 795 A6l 947 10.8 12.0 14.7 18.0 nz2
13 661 680 7.05 740 77 883 954 105 119 13.2 16.1 19.6 242
14 7.35 756 782 820 880 973 10.5 11.5 13.0 144 17.5 212 262
15 A1 833 8.6l 9.0 965 10.6 114 125 141 15.6 18.9 229 282
16 8.88 911 941 983 10.5 115 124 135 152 16.8 203 245 302
17 9.65 G 10.2 10.7 114 125 134 145 163 18.0 .7 262 322
18 104 10.7 11.0 115 122 134 143 155 174 19.2 11 278 M2
19 112 11.5 11.8 123 131 143 153 16.6 185 204 245 295 3e2
20 120 12.3 127 132 14.0 152 163 176 19.6 216 259 312 B2
21 128 131 135 14.0 149 16.2 17.3 187 208 28 273 3248 402
2 137 14.0 14.3 149 158 17.1 182 19.7 219 241 287 345 421
23 14.5 14.8 15.2 158 16.7 18.1 19.2 20.7 23.0 253 ana 361 441
24 15.3 15.6 16.0 16.6 17.6 19.0 202 218 242 26.5 e 378 46.1
25 16.1 165 16.9 17.5 18.5 20.0 212 28 253 277 330 394 48.1
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26 17.0 17.3 178 184 194 209 22 239 264 289 34 411 501
27 17.8 18.2 186 193 203 219 232 249 276 302 358 428 521
28 18.6 19.0 19.5 202 22 29 242 260 287 314 372 444 M1
29 19.5 199 204 210 21 238 252 271 299 328 386  4el 561
30 203 20.7 nz2 219 231 248 262 281 310 338 4.0 477 8.1
31 212 e 221 228 240 258 272 22 321 351 415 494 601
32 20 25 230 237 249 26.7 282 32 333 3»p3 429 511 62.1
33 29 233 239 246 258 277 293 313 344 375 443 527 s
M 238 242 248 255 268 287 303 324 356 388 457 544 66l
35 246 251 25.6 264 277 297 313 334 367 40 471 560 681
3B 255 2600 265 273 28s6 3.7 323 M5 379 412 486 57T 70
37 2p4 268 274 283 29s 3.6 333 356 390 424 500 H94 721
B 273 277 283 292 35 326 34 Jae 402 437 514 el T4
39 281 286 292 30 3.5 336 354 377 413 49 528 827 el
40 29.0 29.5 0.1 310 324 340 364 38.8 425 44.1 M2 44 7R
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