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1. Introduction 
WiMAX stands for Worldwide Interoperability for Microwave Access .It is based on IEEE 802.16 standards. In this technological 
world, we have so many technologies that help us in every aspect of our daily life such as transportation, communication. . WiMAX 
base station can provide broadband wireless access in a range up to 30 miles (50kms) for fixed stations and 3 to 10 miles (5 to 15 kms) 
for mobile stations with a maximum data rate of up to 70 Mbps.There is no need for line of sight connection between subscriber 
terminals and the base station in WiMAX technology and it can support hundreds if not thousands of subscribers from a single base 
station. The Institute of Electrical and Electronics Engineers (IEEE) 802 committee, which sets networking standards such as Ethernet 
(802.3) and Wi-Fi (802.11), has published a set of standards that define WiMAX.. 
 
2. Propagation Model 
Propagation models are used for calculation of electromagnetic field strength for the purpose of wireless network planning during 
preliminary deployment. It describes the signal attenuation from transmitter to receiver antenna as a function of distance, carrier 
frequency, antenna heights and other significant parameters like terrain profile (e.g. urban, suburban and rural). For wireless 
communication system, the system should have the ability to predict the accurateness of the radio propagation behavior. Thus it has 
become pivotal for such system design. The site measurements are expensive and costly. Propagation models have been developed at 
low cost, convenient alternative and suitable way. Models such as the Harald.T. Friis free space model are used to predict the signal 
power at the receiver end when transmitter and receiver have line-of-sight condition. The classical Okumura model is used in urban, 
suburban and rural areas for the frequency range 200 MHz to 1920 MHz for initial coverage deployment. A developed version of 
Okumura model is a Hata-Okumura model known as Hata model which is also extensively used for the frequency range 150 MHz to 
2000 MHz. 
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Abstract:  
Worldwide Interoperability of Microwave Access (WiMAX) technology becomes popular and receives growing acceptance as a 
Broadband Wireless Access (BWA) system. It is capable of delivering broadband Internet service and extending services like 
Internet telephony throughout India without major disruption to transportation and other services. Predicting path loss and 
finding coverage area are important factors in wimax wireless system for proper planning, interference estimations and 
frequency assignments. We use the Okumura –Hata model for computing a transmission coverage area and propagation loss in 
any outdoor environment such as rural, urban, and suburban. The system was developed by using Matlab software in that on 
rural or urban map image, we place the transmitter point on the map and inputs such as Frequency ,Transmitter Power ,Gain, 
Height ,System Loss ,Distance are for a that particular image  and compute coverage area and propagation loss. A coverage 
area and propagation loss for different area is observed. By varying frequency and distance we compare a coverage area and 
propagation path loss for different geographical areas. 
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3. Okumura-Hata Propagation Model 
It is used to calculate path loss in three different environments like urban, suburban and rural. 
Path loss in db for Okumura –Hata prediction model is  
PL=46.3+33.9log10 (f)-13.82log10 (hb)-ahm+ (44.9-6.55 log10(hb))log10d+cm 
Where: 

 d: Distance between transmitter and receiver antenna [km]  
 f: Frequency [MHz]  
 hb: Transmitter antenna height [m]  

The parameter cm has different values for different environments like 0 dB for suburban and 3 dB for urban areas and the remaining 
parameter ahm is defined in urban areas as  
ahm = 3.20(log10(11.75hr))2 – 4.79,    for f > 400 MHz 
The value for ahm in suburban and rural (flat) areas is given as:  
ahm  = (1.11 log10 f – 0.7) hr – (1.5 log10 f – 0.8 )  
Where the hr is the receiver antenna height in meter.  
 
4. Block Diagram for Coverage and Path Loss Calculation 
By using the wireless model and propagation loss details, we try to cover the geographical area by simulation method. In this method, 
we use a geographical area map and select system parameters so that we will get coverage area map and loss details. 
 

 
Figure 1: Block Diagram of coverage and path loss Calculation 

 
4.1. Selecting map: select a map of format .jpeg or .bmp of an area taken from satellite or any readily available images from internet. 
4.2. Entering system parameters shown below. 
Parameters for planned network:  

 Frequency [MHz]  
 Transmitter Power [dBm]  
 Transmitter Gain [dBi]  
 Receiver Gain [dBi]  
 System Loss [dB] 
 Transmitter Height [m]  
 Receiver Height [m]  
 Distance [km]  

4.3. Wimax device (Transmitter) placement and coverage prediction: we can place a wimax transmitter on the map area. And after this 
coverage area is covered by using Okumura-Hata model 
4.4. Results: Okumura-Hata, Free Space Propagation path loss and received power. 
 
5. Inputs and Outputs of System 
 
5.1. Inputs 

 Map in proper image format in jpg 
 System parameters  
 Clicking of mouse point on the map (means placing    transmitter) 
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5.2. Output 
 Predictive coverage area by the transmitter 
 Graphs showing free space and Okumura- Hata model       
 Received power. 

 
6. GUI Output Window 
This is main GUI output window, which consists of different push buttons to upload map, clear map and exit by using these push 
buttons map of urban, rural or suburban area is uploaded by clicking on push button of upload map. After completion of coverage and 
path loss calculation a map is clear by clear map pushbutton and exit from main GUI by exit push button. It consists of a panel named 
as system parameters which consists of different input parameters such as frequency, transmitter power, transmitter gain, receiver 
gain, system loss, transmitter height and distance. After giving different input parameters transmitter point is selected on map and by 
clicking predict coverage push button a coverage area on map with respect to that transmitter is observed. the output graphs of free 
space loss and Hata models is observed .And outputs free space path loss and Okumura Hata model is in output panels in this main 
GUI. Results of coverage area for urban, suburban and rural areas with following input parameters: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1 
 
6.1. Coverage Area of Different Urban Areas 
 

   
Figure 1: Coverage area of urban area Mumbai                      Figure 2:Coverage area of urban area aurangbad 

 
 
 
6.2. Observations for Path Loss in Different Propagation Environment 
 

Input Parameters Values 

Frequency 1500 MHz 

Transmitter power 46 dBm 

Transmitter gain 16 dBi 

Receiver gain 0 dBi 

System loss 3 Db 

Transmitter height 30 m 

Receiver height 1.5 m 

Distance 15 km 
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Table 2 
 
From the reference of above  table which shows the value of path loss in db for different propagation environment .Path loss is defined 
as” the signal attenuation from transmitter to receiver antenna as a function of distance, carrier frequency, antenna heights and other 
significant parameters like terrain profile (e.g. urban, suburban and rural)”. 

 Path loss value in urban big city is 150 db. 
 Urban small city has 26% less path loss in db as compared to urban big city. 
 Suburban small city has 34.67% less path loss in db as compared to urban big city. 
 Rural has 48% less path loss in db as compared to urban big city. 

 
7. Conclusion 
WiMAX Technology is one of the emerging wireless technologies that provide us high speed mobile data and telecommunication 
services. It is capable of delivering broadband Internet service and extending services like Internet telephony throughout India without 
major disruption to transportation and other services. The rural area coverage via technology is very difficult, by using wireless 
feature; we can try to cover the geographical area. 
Predicting path loss and finding coverage area are important factors in wimax wireless system for proper planning, interference 
estimations and frequency assignments. By using Okumura –Hata model we predict path loss and coverage area in outdoor 
environment such as rural, urban and sub urban. Application also compares a coverage area, propagation path loss and received power 
in different environment. Since site measurements are costly, propagation models are convenient alternative for predicting path loss in 
outdoor environments. 
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Sr. No. 
Propagation 
Environment 

Path loss 
Model 

Path loss 
value in 

dB 

1 Urban big city 

Okumura  
Hata Model 

150 

2 Urban Small city 111 

3 Suburban 98 

4 Rural 78 


