S-72.3275 Cellular Radio Network Planning and Optinization Spring 2008
Exercise 3

GSM network planning

Your task is to implement a GSM network on the ifiet urban area given below.

In your report you should report:
1) The amount of traffic generated by the subserson the area (in Erlang)
2) Calculation of the number of needed BSs basedameragerequirements
3) Calculation of the number of needed BSs basedapacity requirements
4) The locations and the number of base statiaesled for the area
5) How many TRXs (i.e. transceivers) you needdach BS
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Suggested procedure for capacity, coverage andiémecy planning:

1. Calculate traffic created by the subscribers

2. Calculate maximum cell radiuses from perspedatiovkcoverage and capacity and take
the smaller as the starting point for planning

3. Given the minimum re-use distance, determinstelusize and decide how to place
your BSs on the “map”



The parameters for the planning are:

Quadratic cell structure (cell radius = sqrt(2)itds_length)
Omnicell system (i.e. no sectorization)

Number of people on the area: 20 000

Mobile phone penetration: 90 %

Average traffic per subscriber: 30 mErlang

Max. number of TRXs per base station: 5

Blocking probability target: 0,02 (i.e. 2%)

Time slots per TRX: 8 (of which 7 for data and Irfgignaling)
Full-rate transmission

Frequency: 1800 MHz

Base station / Mobile phone sensitivity: -102 dBm

Max. base station transmit power: 47 dBm

Max. mobile station transmit power: 29 dBm
BS-antenna gain = 15 dBi

MS-antenna gain = 0 dBi

BS mast-top amplifier effective gain: 7 dB

Additional losses (feeder losses etc.) for link gat - 10 dB

Base station antenna height: 50 m
Mobile station antenna height: 1,7 m

Minimum re-use distance: 2,7

For coverage calculations you may use Okamura-idath-loss model.

Remarks: This exercise is highly simplified, but it givesiadea of what kind of issues

need to be considered in real network planningadidition to the given parameters and
just to obtain some of those (such as cluster syoe) normally would have to consider

the real geography of the area, separately treatibdl DL, consider interference caused
by neighboring cells, consider probabilistic tagyédr e.g. voice actibity, call dropping

etc. Also, the link budget for coverage planningulabinclude plenty of additional terms

such as feeder-cable losses etc. which now go uth@gparameter ‘Additional losses’.



Traffic causing blocking level B Traffic causing blocking level B
B B
N 0.005 0.01 0.02 003 005 010 020 050 [|N 0.005 0.01 0.02 003 005 010 020 050
1 0.01] 0.01] 0.02] 0.03] 0.05] 0.11] 025] 1.00|[ 37 [ 2485 2638 2825 2959 31.64 3557 4245 72.09
2 0.1 0.15] 022 028| 038 060 1.00| 273 || 38 | 2569 27.25 29.17 30.53 32.62 36.64 43.68 74.09
3 035 046 060 0.72] 090 127| 1.93| 459 || 39 | 2653 28.13 3008 3147 33.61 37.72 4491 76.09
4 0.70| 0.87| 1.09| 126 1.52| 2.05| 295 6.50 || 40 | 2738 29.01 31.00 32.41 34.60 38.79 46.15 78.09
5 1.13| 136 1.66| 1.88] 2.22| 2.88| 4.01| 844 || 41 2823 29.89 31.92 33.36 3558 39.86 47.38 80.09
6 1.62| 191 228| 254 296 3.76| 5.11| 1039 42 | 29.08 30.77 32.84 3431 3657 4094 48.62 82.08
7 2.16| 250 294 325| 3.74| 467| 6.23| 1235 43 | 2994 31.66 33.76 3525 37.56 42.01 49.85 84.08
3 2.73| 3.13| 3.63| 3.99| 454 560 7.37| 1432|| 44 | 3080 32.54 34.68 3620 38.56 43.09 51.09 86.08
9 333 3.78| 434 475| 537 655 8.52| 1629|| 45 | 31.66 3343 3561 37.16 39.55 44.17 5232 88.08
10 3.96| 4.46| 5.08| 553 622 751 9.69] 1827|| 46 | 32.52 3432 36.53 38.11 40.54 4524 5356 90.08
11 461| 5.16| 584 633 7.08| 849 10.86| 2025/ 47 | 33.38 3522 3746 39.06 41.54 4632 54.80 92.08
12 528 5.88| 6.61| 7.14| 795 947| 12.04] 22.24|| 48 | 3425 36.11 3839 40.02 42.54 4740 56.03 94.08
13 596 6.61| 7.40| 7.97| 8.83| 1047| 13.22] 24.22(| 49 | 35.11 37.00 39.32 40.98 43.53 4848 5727 96.07
14 6.66| 7.35| 820 880| 9.73| 1147| 14.41| 2621|| 50 | 3598 37.90 4026 41.93 44.53 49.56 58.51 98.07
15 738] 8.11| 9.01| 9.65| 10.63| 12.48| 15.61| 28.20|[ 51 36.85 38.80 41.19 42.89 4553 50.64 59.75 100.07
16 8.10| 8.88| 9.83| 10.51| 11.54| 13.50| 16.81| 30.19(| 52 | 37.72 39.70 42.12 43.85 46.53 51.73 60.99 102.07
17 8.83| 9.65| 10.66| 11.37| 12.46| 14.52| 18.01| 32.18(| 53 38.60 40.60 43.06 44.81 47.53 52.81 62.22 104.07
18 9.58| 10.44| 11.49| 12.24| 13.39| 15.55| 19.22] 34.17|| 54 | 39.47 41.50 44.00 4578 48.54 53.89 63.46 106.07
19 10.33| 11.23| 12.33| 13.12| 1431| 16.58| 20.42| 36.17(| 55 | 4035 4241 4494 4674 49.54 5498 64.70 108.07
20 11.09] 12.03| 13.18| 14.00| 1525| 17.61| 21.64| 38.16(| 56 | 41.23 4331 4588 47.70 50.54 56.06 65.94 110.07
21 11.86| 12.84| 14.04| 14.89| 16.19| 18.65| 22.85| 40.15|| 57 | 42.11 4422 46.82 48.67 51.55 57.14 67.18 112.06
2 12.63| 13.65| 14.90| 15.78| 17.13| 19.69| 24.06| 42.15(| 58 | 42.99 45.13 47.76 49.64 5255 5823 68.42 114.06
23 13.42| 14.47| 15.76| 16.68| 18.08| 20.74| 25.28| 44.14(| 59 | 43.87 46.04 48.70 50.60 53.56 59.32 69.66 116.06
24 14.20| 15.30| 16.63| 17.58| 19.03| 21.78| 26.50| 46.14[| 60 | 44.76 46.95 49.64 51.57 5457 60.40 70.90 118.06
25 15.00| 16.13| 17.50| 18.48| 19.99| 22.83| 27.72| 48.13|| 61 45.64 4786 5059 52.54 5557 6149 72.14 120.06
26 15.79| 16.96| 18.38| 19.39| 20.94| 23.89| 28.94| 50.13|| 62 | 46.53 48.77 5153 53.51 56.58 62.58 73.38 122.06
27 16.60| 17.80| 19.26| 20.31| 21.90| 24.94| 30.16| 52.12|| 63 | 4742 49.69 5248 5448 5759 63.66 74.63 124.06
28 17.41| 18.64| 20.15| 21.22| 22.87| 26.00| 31.39| 54.12(| 64 | 4830 50.60 5343 5545 58.60 64.75 75.87 126.06
29 18.22| 19.49| 21.04| 22.14| 23.83| 27.05| 32.61| 56.12|| 65 | 49.19 51.52 5438 5642 59.61 65.84 77.11 128.06
30 19.03| 20.34| 21.93| 23.06| 24.80| 28.11| 33.84| 58.11(| 66 | 50.09 52.44 5533 57.39 60.62 66.93 78.35 130.06
31 19.85| 21.19| 22.83| 23.99| 25.77| 29.17| 35.07| 60.11{| 67 | 50.98 53.35 5627 58.37 61.63 68.02 79.59 132.06
32 | 2068 22.05| 23.72| 24.91| 26.75| 30.24| 36.30| 62.11|] 68 | 51.87 54.27 5723 5934 62.64 69.11 80.83 134.05
33 | 21.50| 22.91| 24.63| 25.84| 27.72| 31.30| 37.52| 64.10|] 69 | 52.77 55.19 58.18 60.32 63.65 7020 82.08 136.05
34 | 22.34| 23.77| 25.53| 26.78| 28.70| 32.37| 38.75| 66.10|] 70 | 53.66 56.11 59.13 61.29 64.67 71.29 83.32 138.05
35 | 23.17| 24.64| 26.43| 27.71| 29.68| 33.43| 39.99| 68.10(| 71 5456 57.03 60.08 6227 65.68 72.38 84.56 140.05
36 | 24.01| 25.51| 27.34| 28.65| 30.66| 34.50| 41.22| 70.10|] 72 | 55.46 57.96 61.04 6324 66.69 73.47 85.80 142.05
N = Number of traffic channels
Table 4.5. Reuse pattern size in different regions.
Quadratic cell structure
M 1 2 4 5 8 9 10 12 15 18 19
(DIR)min | 1.732| 2.000| 2.828| 3.162| 4.000| 4.243| 4.472| 5.099| 5.831| 6.000] 6.325
Hexagonal cell structure
M 1 3 4 7 9 12 13 16 19 21 25
(DIR)min | 1.732] 3.000| 3.464| 4,583| 5.196| 6.000| 6.245 6.928| 7.550| 7.937| 8.660




