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Abstract 
 
This white paper provides a radio-planning workflow for WiMax technologies with ICS telecom. 

 

It focuses not only on fixed and nomadic WiMax  that have heavily being tested and deployed all 

over the world, but also provides dedicat ed planning methodologies for mobile WiMAX . Since the 

early ratification of the 802.16e standard by IEEE, WiMAX becomes eventually mobile, enabling 

roaming between cells. 

The provided workflow is divided in three parts :  

¶ The coverage model  allows the user to dimension its WiMax network. 

¶ The capacity model  will ensure that the WiMAX BS won't be overloaded due to the traffic 

requests of the CPEs or Mobile Units. 

¶ The spectrum model  will minimize the interference areas, and update the achievable traffic 

in the WiMAX network designed. 
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A QUICK-GUIDE TO 802.16E RADIO-PLANNING 
WITH ICS TELECOM 

 
Note : all provided values are FOR IN FORMATION ONLY 

1 Required components 

In order to perform an accurate WiMAX radio-planning of fixed, nomadic type or mobile type, ICS telecom 

requires several inputs such as digital cartography , technical param eters of the equipment(s)  you 

want to simulate, having a good knowledge of the minimum Quality of Service  you want to ensure, as well 

as being aware of the spectrum  available. 

 

Different 802.16 profiles 

 

 

Different types of WiMAX 
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1.1 Cartography 

The choice of the cartography to use depends on the type of WiMAX radio -planning to perform :  

¶ Large scale WiMAX networks would require Medium Resolution cartography 

¶ Close range WiMAX network analysis would require High resolution cartography. 

 

 

 

 

HR cartography 

 

MR cartography 

 

 

 

 

 Low resolution data  Medium resolution data  High resolution data  

Typical 

content  
DTM at 500m 

. DTM at 30m 

. Clutter file giving different 

urban and vegetation heights as 

aggregates 

. Topographic map 

. DTM at 2m 

. Building height file at 2 m 

. Type of building map at 2m  

. True-orthophoto 

Typical use  

Not advised because of 

the lack of accuracy of 

the cartography 

Network dimensioning 

Capacity and QoS analysis of an 

entire network  

Interchannel interference 

between the Base Stations 

Handover map of the network  

High-end OFDM coverage of a 

few base stations 

Detailed throughput and 

interference analysis on a hot-

spot 

Different cartographic datasets for different planning methodologies 
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1.2 Network components 
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2 Project setup 

WiMAX radio-planning in ICS telecom works on a project base. The project specifies : 

¶ The area of interest;  

¶ The cartographic layers to use for calculation and display purposes; 

¶ The base stations location and their corresponding technical parameters and coverage; 

¶ The CPE locations and their corresponding technical parameters (Fixed/Nomadic WiMAX); 

¶ The calculation (propagation model, coverage thresholdé) and display properties. 

 

 

The project manager window in ICS telecom 
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3 The Base Stations network 

3.1 Import 

There are number of ways to add a base station on the map :  

¶ Manually 

¶ Using coordinates 

 

Adding a site using its coordinates 

 
¶ Import from an Excel spreadsheet 

 

 

Import of a site list from a spreadsheet 

 
¶ Connection to an ODBC/ADO compliant exchange table (AccessÉ, OracleÉ, FoxproÉé) 

 

Integration of ICS telecom into an ODBC/DAO compliant database management software 
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3.2 Optimize the base station locations 

ICS telecom features different ways to find the best locations for a WiMAX BS (Identification of the highest 

point in a given area, site searching from the prospected CPE locations..).  

One way to proceed would be to display on top of the Area of Interest a pattern of hexagonal shapes, and to 

place an omni-directionnal BS in the center of each cell. 

 

 

WiMAX Macrocell technical parameters 

 

 

Raw distribution of the WiMAX macrocells in ICS telecom 
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The size of the cell  should be smaller than the expected coverage range. 

 

 

  

Downlink ï 3 sectors 

 
Uplink ï 3 sectors 

  

Downlink - Omni Uplink - Omni 

 

 

 

As a worst case scenario, defining a cell pattern of 2 km in a urban area guarantees on a good theoretical 

coverage, including the relevant fade margin.  
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The next stage is to replace the Base Stations on the highest points  within the cell, and to remove the 

inadequate BS (in black here below). 

 

 

 

Filtering the relevant WiMAX macrocells 

 

 

The next step is to calculate the corresponding coverage in order to decrease the density of the BS distribution 

while the coverage goal is still achieved. 


