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- QUESTION 1 (Compulsory)

a. The UT-100 follows the basic architecture of a digital switch. Draw a block
diagram of a generic digital switch and list the 8 basic functions expected
from a digital switch.

(10 marks)
b. Show your understanding of switching by explaining the difference between
the following:
a. Analogue switch and a digital switch - (1 mark)
b. Circuit switching and packet switching (1 mark)
c. A space switch and a time switch. (1 mark)
d. In addition, draw a diagram of a S-T-S switch. (1 mark)

c. Draw a block diagram of the PIU in the UT-100 exchange and answer the
following questions:
a. How many PIU are in an M2 module?
b. Calculate the number of ports that a PIU can handle.

(6 marks)

d. A 10-MHz analogue signal is to be digitised for transmission over a digital
link using advanced encoding techniques and 8 bits per sample European
standard. What is the transmission rate?

(5 marks)
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QUESTION 2

a. During the busy hour, 1200 calls were offered to a group of trunks & six calls
were lost. The average call duration was 3 min. Find
(i) Traffic offered
(ii) Traffic carried
(iii) GoS
- (iv) Total duration of the periods of congestion
‘ (8 marks)

b. A 4-node transmission ring is to be created to protect the 4 nodes. The traffic
between node 1 & all other nodes warrants at least 4000 circuits and the traffic
between all other nodes warrants less than 2000 circuits. Draw a diagram of your
proposed ring and justify the capacities.

(6 marks)

c. Draw a cross-section of a twelve core optic fibre cable, single mode, 1310 nm.
Label it and explain what losses are expected for a 60 km link.
(4 marks)

d. Ifthe refractive indexes are given as n; = 1.457 and n, = 1.343, calculate and
demonstrate the location of each angle:
(i) Critical angle
(ii) The acceptance angle
(ili) The numerical aperture
(7 marks)
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QUESTION 3

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

(9 marks)

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

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

d. Name and describe the functionality found within the three service

categories of the ISDN network and give 2 examples in each category.
(5 marks)
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QUESTION 4

a. What are the terrestrial propagation models used in the design of line-of-sight
systems. Which one is generally used and why?
(5 marks)

b. If a transmitter has an output of 1 W, the feeder loss is assumed to be 3dB and the
dish is 2.4 m operating at 3 GHz, what will be the EIRP?
(5 marks)

c. - A-70 km hop operating at 3 GHz is to be implemented using a microwave system.
Assuming transmitter power of 1 watt and total feeder loss of 6dB, the required
minimum received signal level is ~70dBW with a fade margin of 10dB. What
will be the total antenna gain for the link?

(9 marks)

d. A satellite link is operating a QPSK modem to transmit a TDMA signal at
120Mb/s. The modem is within 2.5 dB of the theoretical QPSK modem. Due to
other system impairments, an additional 1.6 dB degradation in performance
exists. Determine the required Ey/N, and C/N if the theoretical Ey/N,=11.5dB (to
maintain the required system performance)

(6 marks)
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QUESTION 5

(@) Give the general structure of a cellular public land mobile network (PLMN) as
standardized by the ITU. And explain the function of each component.

(10 marks)

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

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

iii  Explain why frequency reuse is implemented in cellular networks.
' (2 marks)

(¢) Given that a micro cell GSM 900 network is designed based on three RF
carriers/cell, each cell is 500m?, 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 0.01 grade of service(Erlang B table is provided)

iii  Explain the difference between (i) and (ii) in terms of number of circuits
required.

(9 marks)

=== END OF QUESTION PAPER, TRAFFIC CAPACITY TABLES FOLLOW ===
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382 194.6 176.1 170.3 164.3 158,58 124.3 150.9 177.0 170.2 166,9 184
123 197.3 177.1 171.3 162.2 162, 4 185.2 131.8 178.0 171.2 187.9 188
188 198.2 - 1731 172.2 16G,2 161,4 158.1 182,38 179.0 172.2 163, 9 138
187 200.0 1791 173.3 167.2 162.3 157.1 153.7 180.0 173.1 169.3 18T
188 - 201.1 180.1 174.3 168.1 163.3 153.0 134.8 181.0 174.1 170.8 183
189 202,2 181.1 175.3 189.1 164.2 138.9 185.% 182.0 175.1 171.8 189
120 203.3 182.1 176,3 170.1 185.2 138,23 185.4 182.7 176.1 172.7 130
191 204.4 183.1 177.2 171.0 168.1 160.8 157,23 183.9 177.0 173.7 181
192 208.8 184.2 178.2 172.0 167.0 1861,7 158.3 184.9% 178.0 174,7 1562
193 205.6 125.2. 17%.2 . 173.0 168.0G 162.¢ 158.2 125.9 179.0 375,86 193
194 221.7 185.2 1580.2 173.9 163.9 163.6 *  160,1 185.9 180.0 176.8 154
1 208.8 187.2 181.2 174.9 169%.9 164,53 163.0 187.% " 181,0 177,86 183
195 209.9 188.2 122.2 173.9% 190,83 163.4 161.,9 132.9 11,9 178.8 | 1%5
197 211.0 189.2 153.2 178.3 171.8 166,4 1€2.,% 129.% 132.3 179.5 157
198 212.1 150.2 184.2 177.8 172,7 167.3 163.8 18C.9 123.9 180.5% 158
© 199 213.2 191.3 185.2 178.3 173.7 168.2 164.7 191,98 184.9 131.5 199
200 214.3 192.3 188.2 173.7 174.8 169.2 155.G 182.5 128.9% 132.4 1 I
201 218.4 183.3 187.1 186.7 175.8 170.1 16G6.3 193,92 185.3 1334 ' 221
202 216.% 184.3 182.1 131.7 1716.5 171.0 1€7.5 .9 187.2 124.4 2
203 217.3 195.3 188.1 152.6 17T 1T2.0 163.4 195,92 188.3 12503 223
204 218.7 196.3 190.1 183.6 178.4 172.3 169.3 $5,9 139.8 188.2 204
2 219.3 197.3 . 191.1 184.5 179.4 173.3 170.2 137.9 199.8 187.3 ! 702
206 221.0 198.3 1921 185.5 180.4 174.3 171.2 193.9 191.7 128.2 295
207 222.1 1989.4 193.1 135.5 181.3 175.7 17201 199.9 192.7 185.2 jalos
203 3.2 200.4 °  194.1 137.3 182.3 178.8 173.0 293.3 193.7 190.2 208
209 z24.3 201.4 195,1 188.5 183.2 171.8 173.2 201.3 194.7 191.2 2c9
210 225.4 202.4 196.1 189.4¢ 184.2 178.5 174.8 202,23 193.7 192, % 210
2n 22%.5 2m, 4 197.1 120.4 125,17 179.4 175.6 2038 195.8 193,1 ! 2N
212 227.8 204 .4 194.1 191.4 185.1 150. 4 176.7 2Ma.8 197.¢ 104,01 212
213 228.7 200.8 198.0 192.3 187.0 181.3 177.8 2058 198.5 LD B - b
214 429.8 2068.8 200,0 193.3 182.0 152.2 178.3 208.3 199.6 196.0 l 234
218 230.9 207.3 201.0 194.3 188.9 153.2 170.5 207.38 200.6 197.0 l 218
216 232.0 20e.5 2:2.0 185.2 189.9 184.3 120.4 203.3 201.4% 158.0 2146
317 233.1% 209.8 20.0 195.2 190.3 185.0 151.2 20%.8 202.5 198,0 217
218 234.2 210.5 204.9 197.2 191.38 136.0 122.2 210,93 23,8 199, ¢ 218
2193 233.3 211.3 20,0 198.2 182.7 136.9- 153.2 213).2 204,38 200.9 212
220 236.4 212.6 206.0 199.1 191.7 137.8 184.1 212,8 2.3 201.9 2:2c
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PR S

»o. of Traffic Mfered{irlangs)at Qredo of Service ofi- Treffis Carried No. ot
Truaka Trenk
. 1000 y O3 . 0400 .0100 030 .0220 . 0010 « 1000 ushh . Q200
ol 237.3 313.8 X07.0 200.1 1%4.8 188.8 18%.0 313.8 2028.5 202.3 ol
frdndd . 238.C 214.8 208.0 20t.1 195.8 189.7 -185.9 214.8 207.4 203,.3 322
223 39.8 215.48 309.0 2¢2.0 190.9 190.6 186,53 213,383 208.4 304.3 ]
224 340.9 216.§ 0.0 2.0 177.3 191.8° 187.83 316.38, 209,4 308.3 23¢
223 3R2.0° 217.8 211.0 204.0 198.3 182.5 188.7 217.8 210.4 08,7 Pl
226 243.1 218.7 212, 204.9 138.4 193.5 188.5 218.8 211.4 307.7 228
227 244.2 279.7 212.9 203.9 203.4 194.4 180.8 218,38 2132.4 208.7 prd
228 245.3 220.7 213.9 208.9 2013 12,3 191.5 223.3 213,23 208,7 233
229 246.4 221.7 214, 3 207.5 2Q2.3 196.3 182.4 231.7 214.3 210.5 225
230 =LT.5 222.7 215.9 208.8 203.2 197.2 193,32 222.7 3212 211.6 23
N 348.8 233.7 26,9 209.8 204.2 198.1 194.3 223.7 216.3 212.8 a1
=32 248.9 224.7 217.9 210.8 2381 189,.1 195.2 224.7 317.3 213.8 =2
=23 230.3 225.3 218.2 211.8 205.1 20Q,.0 19€.1 =23.7 218,.2 =14.% 23
T 234 231.9 228.8 219.9 213.7 2074 221.0 197.1 225,7 219.2 215.3 234
2335 253.0 227.3 220.9 213.7 205.0 01,39 1935.0 221.7 220.2 218.8 238
238 =54.1 223.3 221.9 214.7 239,0 202.3 188.% 228.7 221.2 217.3 23¢
237 23%.2 229.3 222.% 218 ,8 20R.8 3.8 199.38 229.7 222,23 218.4 237
= 236.3 . 230.3 223.8 216,86 210.2 204,77 200.8 230.7 23,2 219.4 238
239 257.8 231.9 24.9 217.6 211.8 208.7 201.% 231.7 224 .1 220.4 =38
240 258.8 =2.9 235.9 218.8 212.3 206.3 203.8 252.7 223 .1 221.4 24C
231 2338.7 233.9% 22¢.9 219.% 233.7 207.5 2:m.3 233.7 226 .1 222.3 a4
242 260.8 234.9 227.% 220,98 14,7 20E.8 24,3 234.7 2274 223.3 2¢2
243", 281.9 235.9 228.% 22v.3 218.7 209.4 235.4 233.7 228.1 224.3 3
244 283,90 238.9 229.9 222.3 216.8 210.4 =05.3 238.7 229.1 225.3 344
48 264.1 8.9 220.8 223.4 217.¢ 211.3 207.3 Q1.7 230.0 226.2 345
248 268,2 239.0 231.8 224.4 218.8 212.2 208.2 238.7 231.0 227.2 246
U7 266.3 40,0 232.2 =23.4 219.3 213,.2 209,1 2298.7 232.0 223.2 T
248 267.4 =41.0 233.8 228.3 220.4 214,1 213,1 40,7 233.0 22,2 243
%8 “68.% 242.0 234.8 327.3 22t.4 215.1 2.0 241,7 234,0 230.1 249
230 265.5 243.1 2.8 28.3 222.4 216.0 211, % 242.7 238.0 2311 =0
251 <70.7 244.1 236.8 =298.2 222.3 215.3 212.3 242,7 23%.6 222.4% PR
252 7.8 245 ) 237.8 223.2 224.3 217.9 213.2 244,7 22,9 22301 252
253 272.9 2461 238.3 237.2 22..2 216.3 214,17 245.8 237.° 234.0 253
o4 =74.C 247.1 3%.3 232.2 225.2 219.,"° 213.5 44C.6 2)5,9 23,0 254
2338 S.2 2431 210.8 233.2 227.2 2207 216§ 247.8 23¢.9 236,0 255
256 Z76.3 249.2 241.8 234.1 2238.1 221.7 2°7.% 243.3 2:40.9 =7.0 39
ST 277.4 25C.2 242.3 2335 <23.1 222.86 218.4 249.8 41,8 23T7.3 237
258 x78.5. 231.2 243,38 236,11 2J0s2 223,5 279,48 250.6 242,38 233.9 233
259 27%.8 252.2 244.3 23741 231.0 224.5 26,3 aBt.6 243.8 235.9 o)
260 =286.7 253.2 245.3 233.0 232.0 225 .4 221.3 252.8 244.,3 240.9 269
281 281.8 254.2 246.3 239.92 232.9 2145.4 222.2 253.8 245.3 241,383 i
262 282.9 pd- LA 237.8 240.0 232.9 227.3 223.1 34,8 246,05 242,38 227
243 284,0 236,23 348.8 241,0 231,80 228,2 224,90 235,56 347.3 243 .8 263
264 283.1 237.3 249.8 241.9 235.8 229.2 223.9 " 336.8 45,7 A0 5
285 283.2 238.y 250.8 242.9 235.7 230.1 225.9 237.6 249.,7 345.8 265
266 287.3 258.3 251.8 243.% 237.7 231.1 225.3 253,58 220,7 a4a.7 256
287 288.4 2¢0.4 252.2 244.9 23L.7 =3<. 227.R 29.6 251.,7 247.7 %617
268 23%.% 281 .4 233.8 245,838 237,86 233.0 228.1 260,68 252.7 242,97 2C
209 290.7 282 .4 2534.8 240,23 24U,6G 223.8 229.6 28).8 233.7 21,7 packs
210 231.8 283.4 223.8 247.5 231.5 234.7 230.8 282.3 2%4.¢% 250,.8 21C
21N 282.9 \264.4 254.8 248.3 2.5 233.8 .3 263.8 233.48 231.8 F24)
272 29<.0 263.3 7.3 40,8 42.35 236,7 232.4 284.5 2306.8 232.6 172
7 293 .1 262,35 28,7 23Q.7 244.4 237.7 231.4 265.% 157.% 231.5% 27
274 296.2 z87.5% 259.7 2%1.7 245.4 233.6 434.3 260.68 235.8 284,83 374
Z13 297.3 260.5 260.7 232.7 246,¢ 233.5 435.,2 2G67.8 234.8 233%.3 g 44}
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tralfie Xlered{Ariangw)atl Orsde ol Servioe ofi-

Treflia Cartied

¥o. of

AP S - " - ceeed TTuNX
.100e . 33 . 0200 .0100 . Q59 . G020 . 0010 L1009 | o333 Lozou
=a 28S8.4 269.% 261.7 253.7 347.3 240.5 236.2 2638.3 260.8 236.3 276
1Y 223.3 370.53 262,7 234.6 248.2 241.5 7.1 269.5 261.5 TS 21T
273 302.8 >71.6 263.7 235.8 2349.2 242 4 234.0 270.% 262.3 258.3 278
2T 301.7 272.8 i84.7 256.48 230.2 24,4 233.0 271.6 2¢3.5 253.4 27
239 302.8 273.6 . 285.7 287.6 ‘us1.2 244.2 238.9 2.5 zs<.5c 260.4 280
201 3IMm.9 274.5 266.7 258.5% 252.% 245.2 240.9 2T3.5 . - 263.5 261,4 221
e 3c5.0 73,6 267.7 258.5 233,01 245.3 241,.8 274.5° 26C.3 263.4 4 252
2 306.2 276.1 2638.7 260.5 254.0 24701 242.7 2785 2671.% 263.4 283
84 30T,y 7.7 259.7 251.5% 25,0 248.1 243.7 276.3 262.4 264.3 2/
2 308.4 273.7 270.7 s€2.8 256.0 249.0 i44.8 277.8 265.4 268.2 285
2e3 509.3 279.7 271.7 2635.4 2358.9 ‘a532.0 245.5% 278.3 273.4 2664.3 285
as7r 31G.6 . - 282.7 272.7 264.4 257.9 250.9 248.5 279.5 2T .4 267.3 287
2 IanLg 281.3 273.7 265.4 . 253.9 251.5 247.4 280.5 272.4 268.2 288
i3s3 3:12.8 282.3 274.7 258.4  239.3 252.8 243.3 281.3 2N .4 269.2 289
290 313.% 2231.8 27%.7 287.3 260.3 233-.8 2439.2 282.5 274.4 270.2 250
231 215.0 284.3 27G6.7 263.3 251.7 25¢.7 <30.2 283.5 275.3 271.2 291
252 316.1 283 . 277.°% 265.3 252.7 25:.7 5.1 283,58 276.3 .2 282
-« 317.2 286.% 278.7 270,23 263.7 238.6 252.1 285.% 27T7.3 272 .0 293
204 318.3 287.9 279.7 713 264.58 257.6 233.0 238.5 18,3 274.,1 2
285 31g.4 233.% 280.7 272.2 2635.,8 232.5 284.0 287.3% 279.3 278.% <95
298 320.5  289.3 231,7 273.2 2388.3 233.4 254.9 232.5 2802 2T 1 25€
237 I21.7 250.8 282.7 274,.2 267.8 260.4 238.3 288.5 231,38 TIT I a7
238 322.9 252.0 283.7 275.2 288.3 261.3 25%¢.3 290,38 282.2 2TL.0 1 238
299 323.8 253.0 28,7 <76 269 .4 382.29 257.7 om.s 2523.2 27%.0 1 29¢
300 3238.0 294,0 85,7 i | 270.4 283.2 233.8 293.3 284,2 28C.0 } 3
H
1w} } 328.? 23%.0 266.7 2ATE. 2T1.4 64,2 FLL ~93.% 2222 281,0 l 39t
303 327.2 296.0 287,79 275, 272.3 265.1 260.3 29,5 286.2 282.0 322
ufe ] 328.3 297.1 238.7 «83.1 273.2 28C.1 261.% 295.5 287.2 232.9 I 3Q3
b1 329.4 238.3 2397 281.0 274.) 267.0 262.4 296.% . 238.2 263,39 [ 3%
o) 330.3 294 290.7 282.9 278.2 263.0 263.3 297.3 209,11 2MM.%2 ‘ o)
[
206 3216 200.1 291.7 2€3.0 275.2 2656.9 254.3 298.3% 200.1 23%,3 . 306
hlay) 232.7 3C1.1 282.7 .0 277.2 2€9.9 265.2 208.5 2¢5,1 284.8 | @
oo T} 233.3 J02.2 .293.7 285.0 27181 27C. 3 265.2 300.5 292.1 287.8 l[ ons
102 . 335.0 im.2 2%4.7 225.9 279.) Z71.8 2671 201,35 2¢3.1 258L.8 :  35U%
310 ©336.1 3.2 233.7 8C.9 280.0 272.7 268.9 Jo2.8 294.1 289.8 | 310
Iy 337.2 308.2 206.7 287.9 281.0 273.7 262.0 3m.3 z95.3 2y¢.3 bRR |
12 328.3 306.2 297, 280.9 282.0 274.3 269.9 304.4 296.1 291,17 | 332
313 239.4 307.3 298.7 249,9 222,93 275.5 270.9 308.4 297.0 254.7 } 23
114 340,53 308.3 299,7 250.8 zZ:3.9 276.5 271.3 305.4 329s5.C 293.7 4
313 1.8 3038.3 300.7 291.% 234.3 217.5 272.%- 307.4 293.0 294 .9 318
316 352,17 310.3 301,7 252.3 28%.8 278.4 27,7 308.4 300.0 2%5.7 315
317 J43.8 311.4 302.7 293.3 286.8 279.¢ 274.5 30%.4 301,0 29€.48 37
318 4.9 312.4 1m.7 294.8 287.3 280.2 275.8 330.4 302.0 297.6 32
% -7 346.0 313.4 J04.7 295.7 285.7 281.3 275.% 311.4 353.0 2u8.6 313
320 347.1 314.4 305.7 206.7 2897 282.2 277.4 .312.4 123.¢ 299.6 320
b P 348.2 313.4 306.7 287.17 220.7 283.2 278.4 312.4 IM.o 302.6 i 323
322 348.4 316.5 A07.7 298.7 2.6 284, 273.3 314.4 acs.a 371.5 322
323 3%0.5 317.5 308.7 290.7 292.6 283,1 283.3 315.¢ 305.8 36,4 v 523
24 351.8 3:8.5 209.7 300.8 283,46 284,23 281.3 315.4 J0T.9 103,58 ane
b o) 332.7 319.53 310.7 30:.3 2%4.9 287.0 282.1 217.4 308.% 304.5 %3
3z8 353.3 320.5 311.7 302.8 29%.5 287.5 283.1 318.4 202.9 305.5 376
27 364.9 321.8 312.7 303.6 298.5 283.6 284.0 310.4 310.9 305.3 27
323 3%8.0 323.6 313.7 30¢.6 297.4 289.3 283.0 520.4 311.8 307.4 328
3 337 323.8 314.7 hYe -39 298.4 280.8 285.9 321.4 Jis.A 308.4 329
130 358.2 348 318.7 308.5 299.4 291.7 234,38 322.4 3131.8 302.4 230

=
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Ma. of Traffio Offered{Trlangs)at Grade of Sarvice ofi- Trafilo Carried Xa. of
Truaks - Traaxs
L1000 | .@33 .5200 .0100 | ,030 | 0020 .0010 L1000 | .33 | 0300
331 359.3  32%,7  316.7  307.3  300.3  292.7  2§7.1 323.4 34,3 0.4 i
332 ¢ 360.4  328,7 . 31T.T  305.3 . 301.3  201.8 283.7 324.4 315,84 311.4 312
332 361.5 327,77 38,7 309.3  2302.3 2.8 289.7 234 36,3 2.2 333
104 3€2,7 3227 9.7 0.4 3,2 298,85 250,6 328.4 317,53 313.3 334
333 363.3  329.7 , 3I0.7 31,4 3042 296.5  231.6 337.4 3188 314.) 323

4

36 '364.% 330,83 321, 312.4  3085,3 29T.4  292.3 328.4  319.7  315.3 236
as? 366.0 - 331.3 .322.7  313.4 3061 285.4  283.4 329.4 _ 320.7  316.3 337
338 367,1 332,88 323.7  314.4 307,17 2993  294.4 330.4  321.7 ° 317.2 Iss
a3 368.2 2133.8 ° 324.7  315.4  308.1  300.3  285.3 331.4 . 322,77  318.2 338
33G 369.3. 33i.3  3zs. 316,3 303.0 301.2  296.3 332.4° 3237 318.2 340
34 370.4  235,% 3287 317.3 310,0  302.2.  297,2 333.4  324.7  320.2 M
242 37,5 336,98 "327.7 31,3 3.0 3a3.1 298.2 334.4 328,717 321,2 342
342 372,6 - 337.9 . 326.7 2133 3119 3. 295.1 333.4  326.T  322.2 243
344 373.7 233.¢  323.7 -~ 33%.)  312.% 33,0 200.0 336.4  327.8  323.¢ 344
348 374.8 . 340,0  32€.7 321,20 313.% 306,0 3010 337.4  328.8 3241 348
246 378.,0 341.0 331.7 5322.2 314.3 36,2 30V.9 338.4 323,83 323 346
377.1 24z,0 32.7 323.2 31,3 3dr.8  302.9 333%.4 - 330.8  325.% 147

an8 378.2  343.0  333.7  32¢.2 © 316.3 308, 30,8 340.4 TUIITLET 32T 348
343 379.3  344,0  334.7  325.2  317.7 309.3 30M.8 341.3 332.8  328.0 343
350 . 330.4 3S5.) 335.7 3286,z  318.7 310,38  308.7 42,3 333.8  329.0 asa
35 381,5  248.1 - 336,7  3IT. 319.7 31,7 308.8 343.3  334.8 330.0 351
332 382.8  J47.1  337,7  328. *20.8 312,17 30T.8 3443 335,88 =331.0 352
353 33m.7  Maa a38.7 323 321.8  313.6  308.3 345.3  336.5  332.0 353
354 384.8 34%.2  39,.T  33G.1 322.6 214.8  309.% 348.3  237.5  333.0 354
RS 383.9  2%50.2  340,7  33:. 3233 315.5  310.4 347.3  318.8 33.9 238
as4 387.0 3I1.2  341.8 3330 3243 - M6 3114 345.3  338.5  3234,° 358
357 388,17 322.2 342,83 333.0 325,53 317.4 312.3 343.3  340.5  33s.9 357
333 3B9.3  333,2  343.%3 324.0  326.4  218.4 - 313.2 350.3  341.3  336.% 238
389 393.4  354.3 - 44,3  32%.0 327,44 315.3 314.2 351.3 342,83 - 337.8 3s3
360 391.3  3%L.3 345,83 126.0 J3B.4 320.3 318,1 352.3 3433 238.3 350
25 392.6 336.3 346,38  23T.0 329, 321,236, 383.3  344.4  339.3 a8y
382 83,7 38T.3 347,30 3@ty 230.1 0 322,20 311,90 354.3 244 340.8 352
383 Ju4.8 353.4 348,23 238.9 3313 3430 318.¢ 358.3 346,39 341.% 383
364 395.%  3%5.4  349.8 335,93  332.2 31241 318.% 356.3  347.4  J42.3 364
28s 397,0  360.4 . 3%50.8  34S.9 333.2 I/,1 319.9 357.3 . 348.4 343.3 383
266 J9B.1  36V.4 2818 . 3&1. 334,27 326,09 320,38 358.3  34%.4  344.7 166
17 359.2  362.%  352.8  342.2  335.2 327.0  321.38 353.3 330,84  343.7 387
& £00.3  363.5  233.8  543.C  236,1  327.9  322.7 360.3 251.4  345.7 368
3¢9 401.4  364.5  35§.8  244.8  237.1 3289 323.§ 381.3  352.4 347,17 369
z710 402.6  365.5  333.23  34%.8  33S5.1  928.4 324.6 362.3  333.3  348.7 aic
an 403.7  354.5  356.3 346,34 . 1339.0  330.3  325.3 3633 354.3 343.7 I
372 404.3  367.6  357.3.  2&T.8 345,08 331.7  325.8 384.3  233.3  330.8 272
73 403.9 363.5  33B.3  245.3  341.0  332.7 327.4 365.3. 2358.3 331,56 313
374 407.0  363.6  359.83 342, 7 541,532,383 . 2323.4 €.3  357.3 382,86 1 374
275 408.1  370.6  330.8  3%C.7 342.9 33405 329.) 367.3  2338.3  I51.6 373
378 409.2  371V.7  2361.3  251.7 313.9  335.6  .330.3 363.3  355.3 . 134, 375
3Ty 410.3 3727  3u2.8  252.7. DJ€4.8  336.5  331.2 369.3  360,3  35%.% 37
378 411.4  373.7  363.8 337 345.8 - 337.5 332.2 370.3  381.3 396,53 3Te
379 412.5  374.7  364.3 3447 346.3  -328.4 0 333 37T1.3 362.2  3381.5 378
389 413,86 373,83 JCS.8  3I3.¢ 347.3 339.4 324.0 37T2.3 363.2  338.5 3ga
13} 414.7 375,88 356,38 336.6 348.7  340.3  235,0 373.3  384.2  3%9.3 381
382 41%.9  377.®  367.8  33T.6  340.7  341.3 . 335.9 3745 363.2  360,5 sz
383 417.0  376.8  363.2  35r.6 . 3%0.7  342.2  1336.9 315.3  366.2  361.4 gz
334 418,10 274,30 369.3  3%9.8 331.6 343,21  337T.6 376.3  2367,2 162,4 384
383 419.2  jac.9 370.% 160, 352.6  J44.2 33E.8 177.3 seg.2 363.4 Ies
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Xo. of Tralfic Nftored(Erlangs)at Orade af Fervico oft- Traffin Carried Mo, of
Trunke T Trunka
1003 @3 .0200 L0100 ! . G030 ‘ N Teads} L0010 L1000 ‘ .m::“‘ . 200
LY. 420.3 81,9 371.8 381.5 333.8 345.1 339.7 37a.3 369,2 364.4 386
367 421.¢ Jez.9 372, 3G2.5 354.3 346G.1 340.7 379.3 370.2 365.4 38T
3es 422,58 384.9 173.8 363,38 255.5 247.0 341.6 340.3 Ifn.z 36G.4 388
389 423.8 385.0 374.8 164.5 33G6.3 348.0 342.9 331.3 T2. 367.3 389
389 €24,7 386.0 375.8 . 365.5 357.5 348.9 343.8 382.3 313.1 358.2 apa
s 425.8 3s57.0° 376.9 56.5 353.4 349.9 344.5 3. I7e 369.3 39
392 426.9 388.0 377.9 367.9 359.4 3s0.8 3454 386.2 3T5.1 . 370.3 ez
h1ve] 4<22.1 238.1 37e.9 368.4 360.4 351.8 346.4 385,2 . 2376.1 a7T1.3 a3
304 429.2 3e0.1 379.9 369.4 361.3 352.8 347.2 3s6.2° 37T 37y 394
395 430.2 a1 380.3 3.4 352.3 333.7 343.3 3s87.2 37a.1 373.2 395
338 431.4 3a2.1 331.9 371.4 363.3 353.7 349.2 382.2 37%.1 374.2 %6
357 432.3 A=z 382.9 372.4 364.2 335.6 350.2 129,2 389,1 378.2 57
398 433.6 384.2 383.9 273.4 385.2 35€.6 351.1 390.2 321.0 376.2 398
239 £34.7 38s.2 - 384.9 374.3 363.2 357.5 352.0 391.2 382, 377.2 299
408 435.3 . 395.2 - 385.% 275.3 3E7.2 2s8.5 353.0. 392.2 283.0 378.2 <00
401 436.9 397.2 398.9 376.3 368.1 359.3 353.9 3932 38K.0 - 373.2 401
€0z 43R0 1¢8.3 387.9 377.3 369.1 360.4¢ 354.9 394.2 185.0°  5%0.1 402
@ 439.) 399.3 388.9 375.3 210.1 361.4 355,38 393.2 386.0 381.1 403
404 440.2 400.3 389.9 379.3 371.0 262, 25G.2 as€.2 387.0 382,11 {04
s 41,4 401.3 390.9 353.3 372.0 J363.3 A87.7 397.2 388.0 383.1 408
408 442.3 402.4 281.9 331.2 373.0 364 .2 358.7 998.2 389.0 3841 406
a7 443.5 am. ¢ 392.9 82,2 374.6 365,2 3s8.6 399.2 130.0 385.1 407
408 444.7  40t.¢ 293.9 323.2 374.9 36G.2 360.8 $00.2 390.9 386.0 408
00 445.3 408 .4 39%4.9 3%4.2 375.9 3671 361.5 491.2 3.3 387.0 409
410 446.9 408,35 395.9 385,2 376.9 368,1 362.8 $02.2 J92.9 ans. o 430
an 443.0 4C7.5 396,90 386.2 377.3 365.0 263.4 400.2 393.3 329,00 $1°
432 449.1 408.% 97,9 387.2 378.8 370.0 3844 404.2 %9 299,0 412
<13 450.2 409.% 394,38 J388.1 379.8 3760.9 36s.3 40,2 385.9 3831.0 413
414 431.3 410.8 398.9 389.1 382.8 - 37.9 365, 408,2 395.5% 391.9 414
115 452.4 411,68 4090.3 390.1 381.7 372.9 357.2 407.2 397.9 352.9 415
418 433.6 412.6 402.0 381.1 2.7 373.8 368.2 408,.2 298,93 393.9 416
417 454.7 £13.6 4@, 0 382.1 8.7 374.8 369.1 409.2 39%.9 394.% 417
418 455,82 €14.7 405.0 393.1 384.5 37s.7 370.1 410.2 400.3 3e%.9 418
{19 £56.9 418.7 40,0 J94.1 Jes. 8 376.7 371.0 411.2 401,85 96.9 | 439
420 8.0 01¢,.7 408.0 395.0 38,6 357.% 372.0 412.2 4c.8 3§79 ; 422

t
421 4591 417.7 407.0 396.0 327.6 378.¢€ 372.8 412,2 £22.38 3.8 | 421
“$22 400.2 413.7 40B,0 397.0 J88.5 379.¢ 373.9 £14.2 404. A ass. s | a22
420 461.3 419.8 409.0 398.0 289.5 3s8¢C.5 374,38 415.2 405.23 400.3 423
424 462.4 420.3 410.0 399,0 380.8 381.5 375.8 416.2 4c5.8 401.3 424
43 463.5 421.3 411.0 400.0 391.8 382.4 376.7 417.2 40T7.8 402.8 425
428 464.8 422.8 412.0 401,0 392.4 383.4 aTT.? 418.2 408.3 €031.3 426
L7 465.3 423.9 413.0 401.9 393.4 384.4 373.5 419.2 409.3 $0L.7T 427
428 468,9 424.9 414.0 402.9 394.4 282.3 - 378.% 420,.2 §10.7 40,7 428
429 453.0Q 42s5.3 €15.0 am. v 393.3 236.3 280.8 £21.2 417.7 405.7 429
g .469.1 426.% 416.0 40¢,9 396.3 387.2 381.5 422.2 4.7 107.7 430
431 470.2 423.0 417.0 405.9 397.3 288.2 3£2.4 423.2 $13.7 405.7 431
432 471.3 429.0 418,0- 406.9 398.3 389.2 383.4 425.2 414.7 409,7 32
433 472.4 430.0 419.0 407.9 399.2 39C.1 384.2 422.2 415.7 410.7 433
434 <73.5 ¢31.0 420,0 408.8 400.2 st 28:.3 426.2 416.7T i11.8 434
4335 474,86 432.1 421.0 408.8 401.2 39z.0 336.2 $27.2 £17.7 £12.8 415
<36 4T3.7 Q3.1 4271 410.2 02,2 383.0 3587.2 425.2 418.7 413.% 46
37 476.8 434.1 423.1 411.8 4@ .J84.D 388.1 429.2 413.7 €14,5 Lat
438 478.0 435.1 4241 412.8 404, a94.9 389.1° 4€10.2  420.7 415.6 432
439 476.1 436.2 425 .1 413.8 408.1 395.9 390.0 4,2 421.5 418.6 43
440 480.2 437.2 428 .1 434.8 408.0 39¢.8 391.0 432.2 422.6 417.8 w40
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ro, af raffis Qilered{iriangs)at Orede of Sorvioa oli= Traffls Carried ! %o. of
Truazs kxat--+ ¥4
<1000 L33 200 L0100 . 0080 . 0033 .CO10 . 1000 L2333 L0300
441 481.3 4318.2 427.1 414.8 407.0 3.2 391.,9 433.2 3.8 418.3 &1
443 452.4 0.3 251 14,7 408.0 398,7 362.9 £34.2 24,8 $18.35 4432
. 443 453.% 440.3 4a29.1 417.7 409.8 " 29%.7 353,13 4351 423.5 €20.8 10
444 451.§ 41,3 £30.% 4:12.7 409.9 400.7 394.8 4381 428,83 421.5 444
45 483.7 142.3 1.1 419.7 410.9 401,86 398,7 437.1 £27.8 423.8 448
446 485,12 443.3 432,1 420.7 411.3 402.5 38,7 438.1 438.8 423.% 446
a47 $&T.9 444, ¢ 4331 42,7 412.9 403.3 387.8 9.1 429.¢ 424.4 447
440 480.0 . <i3.4 <34d.1 422.7 412,58 4043 398.3 - 440,1 430.8 428.,4¢ $4C
- 449 490.2 446.4. 435, 42,6 414.3 408.3 399.5 41,1 431.6 426.4 “e
450 491.3 <47.4 426.1 424.5 415.5 408,4 400.3 442,14 £32.8% 437.4 429
451 282.4 448.5% 47,1 428.8 416.5 407.4 401 .4 443, 433.5 8.4 451
€2 4931.3 £42.5 451 425,48 €17.7 408.3 405 .4 44,1 434.3 428.4 éaz
<43 45,8 455.8 439.1 427.5 £18.7 409.3 403.3 445, 434,53 430.4¢ 43
‘454 455.7 451.% 440, 428.5 418.7 410.) 404,3 448, 43€.3 €31.2 434
433 496.3 412.6 441.2 423.$ 420.% 411.2 £08.3 4471 437.3 432.3 455
3 497.% YLEW ) «£2.2  430.86  421.8 412.2 408.2 42,9 438.3 433.3 46
457 499.0 45¢.6 4cz.? 431,5 22,8 413.1 £07.2 IYER 439.8 434.3 457
<58 300.1 425.8 445.2 432.5 €33.6 14,1 408.1 £30,1 €40.3 €33.3 455
PLY ] 301,2 455.7 45,2 433.8 £24.8 415.) 40%.1 451.1 441.% 436.3 4593
460 8G2.4 1.7 446.2 434.8 425.3 416.0 410,0 452.1 442.3 437.3 460
481 503.8 438.7 £47.2 415.% 4288 417.0 411,90 €33.,1 44,4 433.2 461
4e2 504, 6 9.7 448.2 €3¢€.8 421.% 418.0 11,9 4541 4444 ¥3.2 462
483 5.7 4670.3 463.2 437.3 423.4 418.9 £12.9 453.1 43%.¢ 440.2 4E3
164 508,23 4€1.8 480.2 438.5 428.3% £412.3 412.3 45%,1 448, 4 441.2 464
i83 5cT.9 462.3 451,2 435 .4 436.4 420.8 114.3 47,1 447.4 42.3 463
468 2C9.0 4c3.8 422.2 440.4 431.4 €21.3 415.7 453.1 442.4 443.2 486
4c7 319, 484,53 $53.2 41,4 432.3 422.3 416,7 €39.1 49,4 444.2 467
463 311.2 465.3 454.2 442.4 £33.3 4.7 417.8 460,13 450.4 445 5 452
4€90 512.3 888,9 455.2 443, 4 434.3 €24.7 €18.8 481, 481.4 448,35 459
470 313.4 407.9 $56.2 $44.4 435.3 425.8 419.5 462.1 4L2.4 34T 470
47 814.8 469,C 457.2 443.4 43¢8,2 425.8 420.% 483.1 493.4 448.1 £71
472 318.7 475.2 ¢58.2 445.4 47.2 427.86 421.4 464.1% 45¢.3 449.1 41,
473 316.3 411,90 455.2 447.3 438.2 428.% 423.4 485.1 435.3 239.1 47y
474 317.5 472,0 £%50.3 443.3 439.2 429.5 423.4 466.1 432.2 451.1 474
478 519,.0 373.1 461.3 445.3 4451 430,4 434.7 467.1 437.4 4%2.0 478
476 £20.1 {741 462.3 450.3 11,1 1.4 428,y 4881 433.3 453,9 47
477 521.2 47541 3€63.3 €31.% 442,11 432.4 426,2 469.1 442.3 484,90 ! 7T
478. 522.3 476.1 464£.3 452.3 443,11 3.3. 0 427.2 470.1 4€0.3 455.0 4T
479 523,64  417.2 485.3 4%3.3 446.0 434.3 428.1 4719 451.) 458 .90 47
430 824.5 473.2 43G.3 434.3 445,0 435.3 429.1 472.1 €€2.2 <57,0 439
481 525 ,7 479.2 467.2 435.3 446.,0 £36.2 436.0 4T 152.3 432.0 4g
452 526.3 452.3 468.) 455.2 447.0 437.2 431.0 474 .1 464.3 4%9.0 A58
483 527.9 €81.3 468.3 437.2 447.9 42,1 £31.9 475, 465.2 49,9 483
484 £29.0 482.3 $70.3 438.2 445.9 439.1 432.9 4789 486.2 460.9 434
439 530.1 423.3 471.3 459.2 443.9 440.1 433.8 4771 467.2 461.9 &£es
485 $31.2 8.4 £72.2 460,32 430.9 441.0 434.3 478.1 468.2 4G2.9 den
487 $32.3 185 .4 273.4 461.2 431.,3 - 442.0 333.8° 479.1 469.2 403, % 4=
€88 533.4 486.¢ 414.4 462,2 <32.8 4.0 436.7 |° 4%0.1 470.2 454.9 428
489 534,98 487.4 475.4 463,2 452.3 441.3 137.1 481.1 411.2 465.9 4z
490 833.6 488.3 476.4 454,1 434,83 4419 438.8 482.1 472.3 466.8 49.
491 £36.7 489.8 47T.4 4851 433,97 4483 439.8 4e3.1 473.3 461.8 4m
492 %37.9 490.5 4718.4 46l 1 486.7 446.5 440.3 $84.14 474.2 482,83 402
493 $398.0 491.3 479.4 467.1 7.7 447.8 441.3% £55.1 472.2 €69.8 493
194 540.1 492.¢ 430.% 468.1 58,7 - 448.7 442.4 48521 475.2 <70.8 464
493 Ba1.2 483.6 451.4 469.1 439,86 449.7 443.14 437 27171 471,8 47
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Traflic Offered (Zriange)at Orwde af Jorvice oft-

Treffie Carried ¥, of
W MB
. 100 . 300 010 B0 .00 . 0010 « 1000 » 0233 JOBC0
(Y 4 8413.3 4.8 433.4 4701 480.8 439.7 444, 488.1 418.1 472.8 493
457 54).¢ 498 .8 «“3.¢& 471 .1 461.8 431.8 445 .3 489,11 479,1 aT3.7 497
436 4.3 a6, 7 484, ¢ 4N €82.8 432.8 446.3 490.1 483.1 474.7 450
459 845,68 487,7 483.4 €73.0 483,383 433.5 447.2 491,11 481.1 473,7 499
5300 848.7 €98.7 490.4 474.0 484.5% 4E4.5 448,32 483,1 421 €74¢,7 G0
END
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