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Abstract 
Objective: To compare two networks GSM and UMTS by displaying the differences between 

them according to SNR and Bit Error rate. A UMTS system was chosen to interoperate with 

GSM system using MATLAB simulator.   
 

Introduction  
Communications engineers always strive to maximize the S/N ratio. Traditionally, this has been 

done by using the narrowest possible receiving-system bandwidth consistent with the data speed 

desired. However, there are other methods. In some cases, spread spectrum techniques can 

improve system performance. The S/N ratio can be increased by providing the source with a 

higher level of signal output power if necessary.                                                                                                  

In some high-level systems such as radio telescopes, internal noise is minimized by lowering the 

temperature of the receiving circuitry to near absolute zero (-273 degrees Celsius or -459 degrees 

Fahrenheit).The Bit Error Rate (BER) is an indication of how often a packet or other data unit 

has to be retransmitted because of an error. Too high a BER may indicate that a slower data rate 

would actually improve overall transmission time for a given amount of transmitted data since 

the BER might be reduced, lowering the number of packets that had to be resent1, 2.                                                                                    

This paper is organized as follows: after giving a short overview about SNR and BER in the 

introduction the next point covers the modeling aspects of the two systems. Then the 

parameterization of the simulation scenario is presented. Furthermore, the obtained results in 

terms of SNR and BER vs. Users distance are shown. Finally a general conclusion summarized 

from this experience.  
 

Modeling  
Okumura Propagation Model:                                                                                                                                  

The Hata-Okumura model is best suited for large cell coverage (distances up to 100 km) and it 

can be up to the 2GHz band.                                                                                                                                

This model has been proven to be accurate and is used by computer simulation tools. Here it was 

considered that the loss between Tx and Rx can be calculated by the equation:                                                                                                                                                                                                   

Lpl = Lploffs+ Ama+ H TX + H RX[3] 

where:                                                                                                                                                                                               

Lpl: Median path loss between the TX and RX expressed in dB.                                                 
Lploffs: Path loss of the free space in dB.                                                                                                        

Ama: Basic median attenuation, and losses due to propagation in urban environment in dB.                                                                                                                                                                            

H TX: The Tx height “BTS” gain correction factor in dB.                                                                                   
H RX : The Rx “mobile” height gain correction factor in dB.                                                                                                                                                                                                                   
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The system model will be clarified:                                                                                                        

 Here will be clarified the Probabilities of two operators operating in the same area and 

influenced by each other on which the study and the scenarios will be based upon.                                                                                                   

Firstly the case under study will be explained to understand the methodology applied in this 

work. The general idea is that initially the system is formed by two networks GSM and UMTS 

operators to study the situation and with the objective to determine how the introduction of a 

GSM and UMTS carriers affect in the installed system mobile.                                                                                            

Planning:                                                                                                                                                           

We designed network using MATLAB simulator which consist of one cluster that contains seven 

cells in 120 degree sectoring antenna. The type of the cell is a macrocell which represents 

coverage rang of 577min urban area with 50 users, according to UMTS characteristics shown in 

Table (1) below.  

Table (1): UMTS characteristics 

 
 

  
Fig.(1): Characteristics of UMTS900 
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According to the graphical representation found in figure 3, the blue curved line depicts total 

users working in UMTS network while the red line refers to GSM network, in the urban area 

SNR in both GSM and UMTS gives variable values in each time the User distance changes 

especially at the first point we can see that in both networks the value of SNR is very high but it 

decreases consequently whenever the User distance increases, also it showed that UMTS was 

giving better results at the same environment with GSM.  

 

 
Fig.(2): Designed network using MATLAB simulator 

 

 
 

Fig. (3): Signal to Noise Ratio vs. Users Distance                                                                                      
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Fig. (4): Bit Error Rate vs. Users distance 

Simulation Results  
By comparing test results so far available in figure 4, the blue curved line depicts total users 

working in UMTS network while the red line refers to GSM network, in the same urban area 

BER in both GSM and UMTS changes in each point giving different unstable results, both 

networks decreased consequently but at some point both GSM and UMTS give very low value as 

we can see according to the different networks used in this area.  

Conclusion  
The radio resources are one of the highest growing demands in the world according to the 

increasing number of the applications that make a use of the radio waves. Therefore it should be 

organized carefully and fairly with a good exploitation and flexibility. In this paper a method for 

improving WLAN performance was investigated using MATLAB software tool for network 

planning, a network model was created, simulation was executed and results were viewed and 

analyzed and the main characteristics of the UMTS900 network was added. An urban area is 

chosen to the process and the Okumura Propagation Mode (or Propagation Model) equations 

were obtained. We have simulated Signal to Noise Ratio (SNR) and Bit Error Rate (BER) as 

comparison between the two operators GSM and UMTS.  
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