
Chapter 8 

Cellular Positioning 



8.1 Positioning in GSM Networks 

• Cell-Id in combination with timing advance 

• Enhanced Observed Time Difference (E-OTD) 

• Uplink Time Difference of Arrival (U-TDoA) 

• Assisted GPS (A-GPS) 



8.1.1 GSM Air Interface 

8.1.1.1 Multiple Access and Modulation 





8.1.1.2 Guard Times and Timing Advance 

8.1.1.3 Physical and Logical Channels 



8.1.2 GSM Positioning Components 





8.1.3 Cell-Id Combined with Timing Advance 





8.1.4 E-OTD 

8.1.4.1 Basics of E-OTD 



Hyperbolic E-OTD 
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Circular E-OTD 
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8.1.4.2 RIT Measurements 



• Reporting of frame numbers 

• Reporting of absolute time 

• Reporting period 

• Change limit 

• Deviation limit 
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8.1.4.3 OTD Measurements 

• Dedicated point-to-point signaling 

• Broadcast signaling 

• Terminal-assisted mode 

• Terminal-based mode 

• Mode of operation 

• Reference and neighbor base stations 

• Measurement support data 

• Base station coordinates 

• Response time and accuracy 







8.1.4.4 Overview of E-OTD Control Flow 



8.1.5 U-TDoA 







8.2 Positioning in UMTS Networks 

• Cell-based methods 

• Observed time difference of arrival with idle period downlink (OTDoA-IPDL) 

• Assisted GPS (A-GPS) 



8.2.1 UMTS Air Interfaces 

8.2.1.1 Multiple Access and Modulation 







8.2.1.2 Active Sets, Near–far Effect, and Hearability 







8.2.1.3 Physical, Transport, and Logical Channels 



8.2.2 UMTS Positioning Components 





8.2.3 Cell-based Methods 





8.2.4 OTDoA-IPDL 

8.2.5 RIT Measurements in UMTS 





8.2.5.1 OTD Measurements in UMTS 





• Continuous mode 

• Burst mode 





8.3 Assisted GPS in GSM and UMTS 









8.5 Conclusion 

8.4 Positioning in other Cellular Systems 
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