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Transmission Scheme for the                  
Galileo-OS Signal 
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Ref1. DC acquisition method                   
based serial search 
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Ref2. DC acquisition method                  
based FFT search 
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Our OGSR Method 
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The Experimental Setup 
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The Experimental Setup 
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Analysis 
Main peak to side peak and noise ratio 
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Correlation Power 77.06 75.39 72.59 70.71 

Highest Peak to the 
second Peak 3.3 2.4 3.4 2.2 

Highest Peak to the 
noise level 5.1 3.5 7.05 5.59 



Analysis 
False Alarm Probability vs. Threshold 
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Ø  When the Threshold = 1.8 
Ø  The False alarm probability is  
    increased for both methods  
 

Ø  When the Threshold = 2.5 
Ø  This lead to reducing both of  
     the probability of detection  
     and the false alarm probability 
 

Ø  While, when the Threshold = 2 
Ø  This will allow acquiring present  
    Galileo signal and also at this  
    value the False alarm is equal  
    to zero 



Analysis 
Highest correlation peak outputs 
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Ø  OGSR correlation is around 2.7 > the DC correlation  
Ø  But 

Ø  The noise level in our OGSR is 28% higher than in the DC method 



Analysis 
Doppler frequency bin steps correlation 
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DC Method 



Analysis 
Doppler frequency bin steps correlation 
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OGSR Method 



Result 
 Performance 
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Ø OGSR performs as good as DC  

   method 

Ø OGSR maintains the 3dB joining  

   acquisition gain  

Ø 2.8dB better than SC 

method  
 



Result 
Complexity 
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Ø OGSR constructs the locally  

    generated signal in Orthogonal     

    format, therefore the   

    computational complexity is  

Ø  about 49% < DC method 
  
 



Result 
Processing Time 
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Method 
Average 

Processing Time 

SC Method 6.6274   sec.  

OGSR Method 6.6306   sec. 

DC Method 10.1636 sec. 

Ø  Monte Carlo simulations with 100 runs to calculate   

    the average processing time 



Conclusions 
 Ø  Our OGSR forms the Data and the Pilot signals in an Orthogonal 

format 

Ø  OGSR method performs as good as DC method 
Ø  i.e. is maintained the 3dB joining gain that achieved  by exploiting the power in 

both data and pilot signals  

Ø  OGSR method saves whole correlation chain in comparison with: 
Ø  Time-Domain implementation 4-Correlation Channels 
Ø  Frequency-Domain implementation 2-Correlation Channels  

Ø  The outcomes are: 
Ø  Less complex implementation (49%) less computationally expensive than the DC 

method  
Ø  Faster acquisition process (35%) less time required than the DC method  

Ø  OGSR a good candidate for Smartphone’s software receiver 
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Questions? 
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