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Background
• Integrity Monitoring is the Ability to Provide 

  Timely Warnings When a System Should Not 

   Be Used for Navigation

•
 GPS Does Not Have a Built-In Real-Time 

  Integrity Monitoring System Which Will Satisfy 

  Aviation Requirements

• GPS Receivers Certified For Aviation 

   Must Provide Integrity

GPS Integrity Monitoring

• Supplemental Navigation: Fault Detection

–Receiver Autonomous Integrity Monitoring (RAIM)  

  RTCA DO-208/TSO C129

–Requires a Minimum of Five Visible Satellites

• Primary Means Navigation: Fault Detection and Exclusion (FDE)
 RTCA DO-229/TSO C145/146

–Requires a Minimum of Six Visible Satellites (and/or WAAS)

What Information Is Required for 

GPS Outage Reporting? 
•  GPS SATELLITE OUTAGES (NANU/NOTAM)

 WHERE AND WHEN GPS IS AVAILABLE
GPS Coverage Models 
• GPS RAIM and FDE Coverage Models Developed at the Volpe Center  

 - Adheres to FAA/RTCA Standards

 - Predicts Coverage Worldwide

- Can be Expanded to Incorporate Augmentation Systems, 

   Geostationary SVs, Russian GLONASS SVs, European Galileo SVs
Worldwide GPS NPA RAIM Coverage 

August 2000 PRN 16 OTS (27SVs) Diagram
Worldwide GPS NPA RAIM Coverage 

Sept. 11, 2000 PRN 16&24 OTS (26 SVs) Diagram
Worldwide GPS NPA RAIM Coverage 

Sept. 14, 2000 PRNs 7 & 16 OTS Diagram
Worldwide GPS FDE for NPA  
15 Min. Coverage Snapshot
Worldwide GPS NPA FDE Coverage 

August 2000 PRN 16 OTS – SA OFF
U.S. GPS RAIM Prediction System
•Volpe Center Supported Development of a     

  Joint FAA/Air Force RAIM Prediction System 

   - Receives GPS Satellite Outages from GPS Master Control Station
   - Issues Domestic and International GPS SV NOTAMs

   - RAIM Outages Available to Military Pilots as NOTAMs

   - RAIM Outages Available to Civilian Pilots as Aeronautical Information from Flight Service Stations 

Diagram of GPS RAIM Prediction System

Australian GPS RAIM Prediction System
•Airservices Australia

-  Requested Volpe Center Assistance to Design, Develop, and Implement a 

   GPS RAIM Prediction System in 1996 
   - System Declared Operational July 1998

• GPS RAIM Data Available to Pilots & ATC 

   - National Aeronautical Information Processing System (NAIPS)
   - Flight Briefing Offices

- Airservices Australia Web Site

Airservices Australia Web Site 
GPS RAIM Briefing Selection 
GPS RAIM Briefing Country Selection 
Example GPS RAIM Briefing
Volpe GPS RAIM Prediction System Work 

with Other Countries
• DFS Deutsche Flugsicherung (Germany)

- Developed an Operational RAIM Prediction Capability Currently Available from AVFAX and Web

     Site / NOTAM Capability to be Implemented By End of Year
  - Windows-Based Graphical RAIM/FDE Evaluation Tool 

    * DFS Seeks Input From Aviation Authorities for   Enhancements for an International Capability 

• Direccion General de Aeronautica Civil (Chile)

-  Developed Windows-Based Graphical RAIM/FDE Prediction Software for Use in Flight Briefing

   Centers
Extension of GPS RAIM Prediction Service by Host Countries

• Host Countries Extending Service to Other Countries via Distribution Over Aeronautical  Fixed Telecommunications Network (AFTN) and Postings on Web Sites 

- Australia has Developed a South Pacific Service (New Zealand, Tonga, Canada)
- Germany to be the Focal Point for Europe (At Least 7 Nations Have Agreed to Participate)

- Potential for Chile to Expand Capability to Other South American Countries

Future Enhancements for U.S. GPS RAIM Prediction System 

Automated Interface to GPS MCS

Transition to Standard ICAO Formatted NOTAM 

Reduction of the Number of Airfields Processed (Currently>6600)

Predictions Which Reflect Removal of SA

FDE Availability Predictions

En Route Predictions

WAAS/LAAS Availability Predictions

Data Dissemination on DUATS and Internet 

Military/Civil GPS Outage Prediction System Dataflow

Diagram of Interface Between WAAS Master Station And U.S. NOTAM Office
Future Military/Civil GPS Outage Prediction System Dataflow









