PP1

SCHOOL OF ENGINEERING AND TECHNOLOGY
DEPARTMENT OF ELECTRICAL & ELECTRONIC ENGINEERING

UNIVERSITY EXAMINATION FOR:

Bachelor of Technology in Electrical and Electronic Engineering
TEE 4426 MOBILE COMMUNICATION
END OF SEMESTER EXAMINATION

SERIES: AUGUST 2024

TIME: 2 HOURS

DATE: AUGUST 2024

Instructions to Candidates

You should have the following for this examination

-Answer Booklet, examination pass and student ID

This paper consists of FIVE Questions; Attempt Question ONE and any other TWO Questions.
Do not write on the question paper.

Question ONE (Compulsory 20 marks)

a) 1) Explain the term handover as applied to mobile communicationand

i1) Describe the following hand over strategies and state where they are applied
) Hard handover
IT) Soft handover (4marks)
b) With the aid of sketches describe the following multiple access techniques as used in mobile
communications
1) Frequency Division Multiple Access (FDMA)
i) Time Division Multiple Access (TDMA) (6 marks)
¢) Given that the total number of channels per cluster is 280.Assuming that each cluster has 7 cells
Determine
1) the number of channels per cell

i1) the offered traffic in Erlang for a GOS of 3%

i) the number of subscribers supported by each cell assuming that 60% of the subscribers
make a call during the busy hour and each user occupies the channel for 1.5minutes

v) the cell radius if the user density =2400 users /km’ (4marks)
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d) 1)With the aid ofa diagram, describe the concept of cell sectoring referring to 120°

i) Explain why cell sectoring technique is used in mobile communication (6marks)
Question TWO
a) Draw a block diagram to show the architecture of the GSM system (4 marks)
b) Explain the functions of the following components in the GSM system
1) Base station controller (BSC)

i1) Home location Register(HLR)

iii) Transcoding rate adapter Unit (TRAU) (6 marks)
c) Explain the uses of the following channels used in GSM

1) Broadcast control channel(BCCH)

i1) Synchronization channel(SCH)

iii) Frequency correction channel(FCCH) (6 marks)
d) A cellular system has a total of 959 radio channels per cluster available for handling traffic .

The area of a cell is 8 km’and the area of the entire system is 2520 km’, Assuming a

cluster size of 7,Calculate the system capacity. (4 marks

Question THREE

a)  Describe the following CDMA systems
1) Frequency hopping
i1) Direct sequence (4 marks)

b)  Draw the GSM TDMA burst format and state the function of each field (7 marks)

C) Consider a CDMA system consisting of two users X,Y with the binary codes
11001100, and 10101010 respectively .If X transmits a binary 0 ,Y transmits a binary
i), Show how the bits are recovered at the receiver.
1) State any TWO advantages of Code Division Multiple Acces (CDMA) (6 marks)
d) The spreading sequence in a DS- CDMA signal has a chip rate of 650000chips per second The input

signal has a bit rate of 345.5 bits per second, determine

1) the processing gain in dB
1) the number of shift registers required in the PN sequence (3 marks)
Question FOUR
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Draw a block diagram of OFDM communication system and Explain its operation (8 marks)

b) Draw the block diagram of the speech processing circuits of the cellular phone  (transmitter side ) and
sate the function of each block (8 marks)
c) A mobile system operates with 36 channels at a grade of service (GOS) of 2%. The average holding
time of a subscriber is 2minutes and the average busy hour call per subscriber is 1.2calls per
hour ,determine
1) the offered traffic in erlang using the Erlang B tables provided
i) the carried traffic in erlang
111) the average traffic per user
v) the number of users that the system can support (4 marks)
Question FIVE
a) Define the following terms as applied to teletraffic engineering
1) grade of service (GOS)
1) carried traffic
1i1) blocking (3 marks)
b) Describe the following methods of handling lost calls and state an application of each
1) Lost Calls Delayed
1) Lost Calls Cleared
1i1) Lost Calls Held (9 marks)
c) During a busy hour,1500 calls were offered to a group of trunks and 26calls were lost.The average call
duration was 5 minutes .Determine
1) the offered traffic intensity in erlangs
i1) the grade of service (GOS) (4 marks)
d) 1) A single GSM provider supports 10 digital speech channels Assume a
blocking probability of 2%.Use the Erlang B chart provided to find the traffic
intensity
i1) If the holding time of a call is 3 minutes , Find the calling rate per hour (4 marks)
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APPENDIX B: ERLANG B TABLE-BLOCKED CALLS CLEARED MODEL 179

Table B.1 (Continued)

(Offered Load) Ain Erlangs

1L.0% 1.2% 15% 2% 3% 5% % 10% 15% 0%  30%  40%  50%

1 00101 0121 00152 0024 00309 00526 0753 0111 0176 0250 0429 (.667 100
2 015 0168 01% 0223 0282 0381 0470 0595 07% 100 145 200 273
3 0455 0480 0535 0602 0715 0899 1.06 127 1.60 193 263 3458 459
4 0869 0922 (0992 1.09 126 1.52 175 205 250 295 389 502 eS80
5 1.36 143 1.52 1.66 188 222 250 288 345 4l 519 680 844
6
7
8
9

1.91 200 2mn 228 254 29 330 3¥% 44 51 651 819 104
250 2ed 274 294 3325 374 414 467 546 623 FHBe 98D 124
313 325 340 363 399 454 500 580 650 737 921 11.4 143
378 392 409 43 475 537 588 655 755 452 0.6 130 163
10 446 461 481 5.08 5.53 622 6.78 7.51 B.62 9.68 12.0 147 18.3

1 516 532 58 584 w33 FO08  TeO 8B40 960 10.9 133 13 203
12 588 a0 629 66l 714 795 8el 9.47 10.8 12.0 147 180 222
13 a6l 680 705 740 FO7 883 9 10.5 11.9 132 16.1 196 242
14 735 F5 782 820 880 973 10.5 11.5 13.0 144 17.5 212 262
15  &11 833 861 9.0 9.65 10.6 114 12.5 141 15.6 189 229 282

16 8.88 9.11 9.41 9.83 10.5 11.5 124 135 152 168 20.3 24.5 302
17 9.65 9.89 10.2 10.7 114 12.5 134 145 16.3 18.0 21.7 262 322
18 10.4 10.7 11.0 11.5 122 13.4 143 155 174 19.2 231 27.8 M2
19 1n.z2 11.5 11.8 123 131 14.3 153 166 18.5 204 24.5 29.5 362
20 120 123 127 132 14.0 152 163 17.6 196 216 19 312 382

el | 12.8 131 13.5 140 149 16.2 17.3 187 208 28 273 328 42
n 13.7 140 143 149 158 171 182 197 219 241 287 345 421
3 145 148 152 158 16.7 181 192 207 230 253 301 36l 441
24 15.3 15.6 16.0 16.6 17.6 190 202 28 242 265 316 378 461
5 16.1 16.5 16.9 17.5 185 200 M2 28 253 27 330 394 481
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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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