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Problem #1: 

A new mobile network provider acquired the license to provide full-rate duplex voice 

communication using GSM900 technology in certain city (8 timeslots per carrier). The Area of 

the city is equal to 4 Km2 (4,000,000 m2). The mobile network provider is interested to provide 

service to 80 thousand subscribers. Subscribers in this city make an average of 8 calls per day and 

the average call duration is 3 minutes. The service provider is interested to provide the subscribers 

with a quality of service that guarantees a call drop probability equal to 0.02. The minimum SIR 

needed to correctly provide the service is equal to 13dB. Assuming -22.0 dB power is measured 

at a reference distance of 10 meters from base stations, the path loss exponent equals 3 (cellular 

urban area), receiver sensitivity = 7𝜇 watts, calculate the following 

a) Maximum distance between transmitter and receiver for reliable communication. 

b) Maximum cell size assuming hexagonal cells. 

c) The number of cells in the service area? 

d) Traffic load in the whole cellular system in Erlangs. 

e) Traffic load in each cell in Erlangs. 

f) Number of cells in each cluster (hint: number of co-channel interfering cells=6)? 

g) Minimum number of carriers needed (in the whole system) to achieve the required 

Quality of Service. 

h) Minimum number of carriers needed (in the whole system) to achieve the required 

Quality of Service if QoS has changed to 0.05. 

Hint: The cell size can be calculated as !√!
#
(𝑅#). 
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Erlang B (Blocked Calls Cleared) 
No. of Traffic  in erlangs for P = 

Channels 0.1% 0.2% 0.5% 1% 1.2% 1.3% 1.5% 2% 3% 5% 7% 10% 15% 20% 30% 
                 
1 0.001 0.002 0.005 0.010 0.012 0.013 0.02 0.020 0.031 0.053 0.075 0.111 0.176 0.250 0.429 
2 0.046 0.065 0.105 0.153 0.168 0.176 0.19 0.223 0.282 0.381 0.470 0.595 0.796 1.00 1.45 
3 0.194 0.249 0.349 0.455 0.489 0.505 0.53 0.602 0.715 0.899 1.057 1.271 1.602 1.930 2.633 
4 0.439 0.535 0.701 0.869 0.922 0.946 0.99 1.092 1.259 1.525 1.748 2.045 2.501 2.95 3.89 
5 0.762 0.900 1.132 1.361 1.431 1.464 1.52 1.657 1.875 2.218 2.504 2.881 3.454 4.010 5.189 
                 
6 1.1 1.3 1.6 1.9 2.0 2.0 2.1 2.3 2.5 3.0 3.3 3.8 4.4 5.1 6.5 
7 1.6 1.8 2.2 2.5 2.6 2.7 2.7 2.9 3.2 3.7 4.1 4.7 5.5 6.2 7.9 
8 2.1 2.3 2.7 3.1 3.2 3.3 3.4 3.6 4.0 4.5 5.0 5.6 6.5 7.4 9.2 
9 2.6 2.9 3.3 3.8 3.9 4.0 4.1 4.3 4.7 5.4 5.9 6.5 7.6 8.5 10.6 

10 3.1 3.4 4.0 4.5 4.6 4.7 4.8 5.1 5.5 6.2 6.8 7.5 8.6 9.7 12.0 
                 

11 3.7 4.0 4.6 5.2 5.3 5.4 5.5 5.8 6.3 7.1 7.7 8.5 9.7 10.9 13.3 
12 4.2 4.6 5.3 5.9 6.1 6.1 6.3 6.6 7.1 8.0 8.6 9.5 10.8 12.0 14.7 
13 4.8 5.3 6.0 6.6 6.8 6.9 7.0 7.4 8.0 8.8 9.5 10.5 11.9 13.2 16.1 
14 5.4 5.9 6.7 7.4 7.6 7.7 7.8 8.2 8.8 9.7 10.5 11.5 13.0 14.4 17.5 
15 6.1 6.6 7.4 8.1 8.3 8.4 8.6 9.0 9.6 10.6 11.4 12.5 14.1 15.6 18.9 
                 

16 6.7 7.3 8.1 8.9 9.1 9.2 9.4 9.8 10.5 11.5 12.4 13.5 15.2 16.8 20.3 
17 7.4 7.9 8.8 9.7 9.9 10.0 10.2 10.7 11.4 12.5 13.4 14.5 16.3 18.0 21.7 
18 8.0 8.6 9.6 10.4 10.7 10.8 11.0 11.5 12.2 13.4 14.3 15.5 17.4 19.2 23.1 
19 8.7 9.4 10.3 11.2 11.5 11.6 11.8 12.3 13.1 14.3 15.3 16.6 18.5 20.4 24.5 
20 9.4 10.1 11.1 12.0 12.3 12.4 12.6 13.2 14.0 15.2 16.3 17.6 19.6 21.6 25.9 
                 

21 10.1 10.8 11.9 12.8 13.1 13.3 13.5 14.0 14.9 16.2 17.3 18.7 20.8 22.8 27.3 
22 10.8 11.5 12.6 13.7 14.0 14.1 14.3 14.9 15.8 17.1 18.2 19.7 21.9 24.1 28.7 
23 11.5 12.3 13.4 14.5 14.8 14.9 15.2 15.8 16.7 18.1 19.2 20.7 23.0 25.3 30.1 
24 12.2 13.0 14.2 15.3 15.6 15.8 16.0 16.6 17.6 19.0 20.2 21.8 24.2 26.5 31.6 
25 13.0 13.8 15.0 16.1 16.5 16.6 16.9 17.5 18.5 20.0 21.2 22.8 25.3 27.7 33.0 
                 

26 13.7 14.5 15.8 17.0 17.3 17.5 17.7 18.4 19.4 20.9 22.2 23.9 26.4 28.9 34.4 
27 14.4 15.3 16.6 17.8 18.2 18.3 18.6 19.3 20.3 21.9 23.2 24.9 27.6 30.2 35.8 
28 15.2 16.1 17.4 18.6 19.0 19.2 19.5 20.2 21.2 22.9 24.2 26.0 28.7 31.4 37.2 
29 15.9 16.8 18.2 19.5 19.9 20.0 20.3 21.0 22.1 23.8 25.2 27.1 29.9 32.6 38.6 
30 16.7 17.6 19.0 20.3 20.7 20.9 21.2 21.9 23.1 24.8 26.2 28.1 31.0 33.8 40.0 
                 

31 17.4 18.4 19.9 21.2 21.6 21.8 22.1 22.8 24.0 25.8 27.2 29.2 32.1 35.1 41.5 
32 18.2 19.2 20.7 22.0 22.5 22.6 22.9 23.7 24.9 26.7 28.2 30.2 33.3 36.3 42.9 
33 19.0 20.0 21.5 22.9 23.3 23.5 23.8 24.6 25.8 27.7 29.3 31.3 34.4 37.5 44.3 
34 19.7 20.8 22.3 23.8 24.2 24.4 24.7 25.5 26.8 28.7 30.3 32.4 35.6 38.8 45.7 
35 20.5 21.6 23.2 24.6 25.1 25.3 25.6 26.4 27.7 29.7 31.3 33.4 36.7 40.0 47.1 
                 

36 21.3 22.4 24.0 25.5 26.0 26.2 26.5 27.3 28.6 30.7 32.3 34.5 37.9 41.2 48.6 
37 22.1 23.2 24.8 26.4 26.8 27.0 27.4 28.3 29.6 31.6 33.3 35.6 39.0 42.4 50.0 
38 22.9 24.0 25.7 27.3 27.7 27.9 28.3 29.2 30.5 32.6 34.4 36.6 40.2 43.7 51.4 
39 23.7 24.8 26.5 28.1 28.6 28.8 29.2 30.1 31.5 33.6 35.4 37.7 41.3 44.9 52.8 
40 24.4 25.6 27.4 29.0 29.5 29.7 30.1 31.0 32.4 34.6 36.4 38.8 42.5 46.1 54.2 
                 

41 25.2 26.4 28.2 29.9 30.4 30.6 31.0 31.9 33.4 35.6 37.4 39.9 43.6 47.4 55.7 
42 26.0 27.2 29.1 30.8 31.3 31.5 31.9 32.8 34.3 36.6 38.4 40.9 44.8 48.6 57.1 
43 26.8 28.1 29.9 31.7 32.2 32.4 32.8 33.8 35.3 37.6 39.5 42.0 45.9 49.9 58.5 
44 27.6 28.9 30.8 32.5 33.1 33.3 33.7 34.7 36.2 38.6 40.5 43.1 47.1 51.1 59.9 
45 28.4 29.7 31.7 33.4 34.0 34.2 34.6 35.6 37.2 39.6 41.5 44.2 48.2 52.3 61.3 
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