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GSM network planning 
 
 
Your task is to implement a GSM network on the fictive urban area given below. 
 
In your report you should report: 
 1) The amount of traffic generated by the subscribers on the area (in Erlang) 

2) Calculation of the number of needed BSs based on coverage requirements 
3) Calculation of the number of needed BSs based on capacity requirements 

 4) The locations and the number of base stations needed for the area 
 5) How many TRXs (i.e. transceivers) you need for each BS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Suggested procedure for capacity, coverage and frequency planning: 
1. Calculate traffic created by the subscribers 
2. Calculate maximum cell radiuses from perspectives of coverage and capacity and take 
the smaller as the starting point for planning 
3. Given the minimum re-use distance, determine cluster size and decide how to place 
your BSs on the “map”

10 km 

10 km 



The parameters for the planning are: 
• Quadratic cell structure (cell radius = sqrt(2) * side_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 1 for signaling) 
• 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 budget: - 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-Hata path-loss model.  
 
 
 
 
 
 
 
 
 
 
 
Remarks: This exercise is highly simplified, but it gives an idea of what kind of issues 
need to be considered in real network planning. In addition to the given parameters and 
just to obtain some of those (such as cluster size) you normally would have to consider 
the real geography of the area, separately treat UL and DL, consider interference caused 
by neighboring cells, consider probabilistic targets for e.g. voice actibity, call dropping 
etc. Also, the link budget for coverage planning would include plenty of additional terms 
such as feeder-cable losses etc. which now go under the parameter ‘Additional losses’.  



 
 
N = Number of traffic channels 
 
 
 

 
 


