
Chapter 6 

Fundamentals of Positioning 







• Accuracy and precision 

• Yield and consistency 

• Overhead 

• Power consumption 

• Latency 

• Roll-out and operating costs 



6.1 Classification of Positioning Infrastructures 



6.1.1 Integrated and Stand-alone Infrastructures 

6.1.2 Network and Terminal-based Positioning 

6.1.3 Satellites, Cellular, and Indoor Infrastructures 

6.1.3.1 Satellite Infrastructures 

6.1.3.2 Cellular Infrastructures 

6.1.3.3 Indoor Infrastructures 



6.2 Basic Positioning Methods 

6.2.1 Proximity Sensing 



6.2.2 Lateration 

6.2.2.1 Circular Lateration 
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6.2.2.2 Hyperbolic Lateration 
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6.2.3 Angulation 
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6.2.4 Dead Reckoning 
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6.2.5 Pattern Matching 

6.2.6 Hybrid Approaches 





6.3 Range Measurements 

6.3.1 Time Measurements 

6.3.1.1 Measurement Methods 

• Pulse ranging 

• Carrier phase ranging 

• Code phase ranging 





6.3.1.2 Clocks 



6.3.2 Received Signal Strength 



6.4 Accuracy and Precision 
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6.5 Error Sources 

• Clocks 

• Ionospheric and tropospheric refraction 

• Non line of sight 

• Multipath propagation 

• Medium access 

• Base station coordinates 

• Bad geometry 



6.6 Conclusion 
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