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Context 

GNSS Goal: 

Time-Delay Accuracy Limit : 
• Cramer Rao Bound  

GNSS  Meta-Signals 
• GPS 
• Galileo 
• Beidou  
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Content 

• 1-Signal Model  
 

• 2-GNSS Meta-Signals 
 

• 3-Time-delay CRB for Band-limited Signals and 
Maximum Likelihood Estimation 
 

• 4-Results and Conclusions 
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1-Signal Model   
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2-GNSS Meta-Signals 
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2-GNSS Meta-Signals 
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2-GNSS Meta-Signals 
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2-GNSS Meta-Signals 
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3-Time-delay Cramer Rao Bound for Band-limited 
Signals and Maximum Likelihood Estimation 

Cramer Rao Bound for Band-limited Signals 

Maximum Likelihood Estimation 
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4-Results 
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4-Results 
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4-Results 
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Conclusions 

• Evaluation of the time-delay estimation of the GNSS 
Meta-signals. 

 
• Formula of the Cramer Rao bound (depends on the 

samples of the signal).  
 

• Evaluate the threshold through the MLE. 
 

• Large Bandwidth GNSS Meta-Signals can have 
possible false locks due to high secondary correlation 
peaks. This issue can degraded the time-delay 
estimation performance. 
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