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Reliable Navigation is  
Critical to Major DOT Initiatives 

• Reliable and accurate 
positioning worldwide 

• Reduced delays 
• More fuel-efficient routes 
• Increased system capacity 

with enhanced safety  
 
 

Aviation – NextGen 

Crossmodal – ITS 

Rail – Positive Train Control 
• Reduced probability of 

collisions  
• Increased efficiency and 

capacity 
 

• Enable crash prevention 
among vehicles and 
between vehicles and 
infrastructure 

 

• Increased mobility and 
reduced environmental 
impact 

 

Maritime 
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National Space-Based PNT Organization 
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WHITE HOUSE 

ADVISORY  
BOARD 

Sponsor: NASA 

NATIONAL 
EXECUTIVE COMMITTEE 
FOR SPACE-BASED PNT 

Executive Steering Group 
Co-Chairs: Defense, Transportation 

NATIONAL  
COORDINATION OFFICE 

Host: Commerce 

GPS International  
Working Group 

Chair: State 

Engineering Forum 
Co-Chairs: Defense,  

Transportation 

Ad Hoc 
Working Groups 

Defense 

Transportation 

State 

Interior 

Agriculture 

Commerce 

Homeland Security 

Joint Chiefs of Staff 

NASA 

Civil GPS Service  
Interface Committee 

Chair: Transportation 
Deputy Chair: Coast Guard 

http://www.whitehouse.gov/
http://www.gps.gov/governance/advisory/
http://www.gps.gov/governance/excom/
http://www.gps.gov/governance/excom/nco/
http://www.gps.gov/governance/excom/groups/
http://www.gps.gov/governance/excom/groups/
http://www.gps.gov/governance/agencies/defense/
http://www.gps.gov/governance/agencies/transportation/
http://www.gps.gov/governance/agencies/state/
http://www.gps.gov/governance/agencies/interior/
http://www.gps.gov/governance/agencies/agriculture/
http://www.gps.gov/governance/agencies/commerce/
http://www.gps.gov/governance/agencies/homeland/
http://www.gps.gov/governance/agencies/joint/
http://www.gps.gov/governance/agencies/nasa/
http://www.gps.gov/cgsic/


Gaps and Challenges 

Ionospheric Disturbances 

Inaccurate/Out-of-Date Maps 

Signal Interference 
Jamming/Spoofing) 

Underground/Indoors 
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Urban Canyons 

Timely Notification of  
Misleading Information 

High Accuracy with Integrity 



National PNT Architecture 
Recommendations 

Vision 

Strategy 

Vectors 
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Synergy of PNT & 
Communications 

Cooperative 
Organizational 

Structures 

GPS – An 
Architecture 
Cornerstone 

Augmentation 
Transition 

Opportunities 

PNT Signal 
Monitoring & 
Dissemination 

Multiple 
Phenomenologies 

Interchangeable 
Solutions 

Standards & 
Reference Frames 

Grids & Coordinate 
Systems 

Info Exchange, 
Assurance & 
Protection 

Interchangeability 
with Foreign PNT 

Sources 

Integrated User 
Equipment 

Civil Use of Foreign 
PNT 

US Military Use of 
Non-Military Signals 

Evolution of PNT 
Capabilities 

Synergy of PNT & 
Communications 

National PNT 
Coordination 

Process 

Protect Strategic 
Advantage 

Critical 
Infrastructure & 

Time 

High Accuracy with 
Integrity 

US Leadership in Global PNT 

The US can Best Achieve Efficiency and Effectiveness through a  
Greater Common Denominator Approach 

PNT Pseudolites & 
Beacons 

Phenomenology & 
Application 
Champions 

Modeling & 
Simulation 
Framework 
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“. . . without affecting 
existing and evolving uses of 

space-based PNT services 
vital to economic, public 

safety, scientific, and national 
security needs.” 

GPS Adjacent Radiofrequency  
Band Compatibility Assessment 
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• DOT Study to Evaluate:  

− Adjacent-band power levels, as a function of 
offset frequency, necessary to ensure 
continued operation of all applications of 
GPS services 

− Adjacent-band power levels to ensure 
continued operation of all applications of 
GPS services by future GPS receivers 
utilizing modernized GPS and interoperable 
Global Navigation Satellite System (GNSS) 
signals   

 

DOT GPS Adjacent Band  
Compatibility Assessment Plan 
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• Certified Aviation Portion of Effort Led by FAA 
• Non Aviation Certified effort (all other applications) led by  

DOT/OST-R Volpe Center 
• DOT Extended Pos/Nav Working Group (Civil Departments and 

Agencies) 
- GPS Directorate, Aerospace, Mitre, Zeta Associates, and Stansell Consulting 

• Conduct public outreach to ensure the plan, on going work, and 
assumptions are vetted and an opportunity to gain feedback 
- Held Many Public Workshops 
- Federal Register Notice for Comments/Input on Draft Test Plan 
- One-on-One Discussions with Industry 
- Open and Transparent Approach 

 

 

Approach to DOT GPS Adjacent Band 
Compatibility Assessment  



Testing Overview 

• GPS Receiver Testing Conducted April 25-29, 2016 at the Army 
Research Laboratory's (ARL) Electromagnetic Vulnerability 
Assessment Facility (EMVAF), White Sands Missile Range (WSMR), 
NM 
– EMVAF – 100’ x 70’ x 40’ Anechoic Chamber 

 

• Participation included DOT’s federal partners/agencies and GPS 
manufacturers 
 

• 80 receivers were tested representing six categories of GPS/GNSS 
receivers: General Aviation (non certified), General 
Location/Navigation, High Precision & Networks, Timing, Space 
Based, and Cellular 
 

• Tests Conducted: 
– Linearity (receivers CNR’s estimators are operating in the linear region)  
– 1 MHz Bandpass Noise (Type 1) 
– 10 MHz LTE (Type 2) 
– Intermodulation (effects of 3rd order intermodulation) 
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Next Steps 
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• Analyze test data and develop interference tolerance masks for all 
receivers tested based on 1 dB CNR degradation 

• Conduct lab testing on a limited number of receivers to determine 
how well test results can be reproduced 

• Conduct receiver acquisition testing on a limited number of receivers 

• Evaluate correlation of 1-dB CNR degradation to other receiver data 
collected  

• Develop use-case scenarios  

• Evaluate appropriate propagation models for each use-case scenario 

• Develop maximum tolerable transmitter power level as a function of 
frequency offset 



Complementary PNT 

• EXCOM looked at need for complement to GPS 
• Assessment driven by many factors: from policy to 

technology 
• U.S. coverage for GPS outage from natural or man-

made events 
• Assessed a broad mix of terrestrial, RF, and autonomous 

PNT technologies 
• Public stakeholder comments obtained by Federal 

Register Notice 
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• Federal Register Notice published March 23, 2015 seeking: 
– PNT performance required for a CPNT capability 
– Availability and coverage area required for CPNT  
– Willingness to equip with an eLoran receiver  
– Current/planned availability of eLoran user equipment 

 

• Summary of Comments (period closed May 22nd) 
– Approximately 200 responses received 
– Majority of responses were supportive of eLoran as a U.S. CPNT 

technology, but were not application-specific  
– Maritime community indicated it would equip with eLoran 
– Aviation community prefers existing ground-based navaids 
– Recognition that there is a dependence on GPS augmentations that 

deliver better/higher accuracy  
 

• Current Focus on Requirements Development 

Stakeholder Outreach 



Future of Positioning, Navigation, and Timing 

EMI EMI 

GPS 

Tracking 

Celestial 

Star 
Trackers 

Commercial 
Augmentations 

Beacons 

ENABLERS & INFRASTRUCTURE 
USNO NIST 

Star Catalogs 
Cryptography 

Modeling 

Standards Science & Technology 

Policies Mapping/Charting/Geodesy Electro Optical Info. 

Reference Frames NGA NGS 
NSA 

Testing 
Industrial Base 

Laser Ranging Network 
Launch 

Networks 

User Interface Orgs 

Pseudolites & 
Beacons 

Geospatial Data 

PNT User 
Equipment 

Autonomous 

Inertial 
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Aiding 
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Wireless  
Networks 

Space Comm &  
Nav Arch 

Pseudolites 

SATCOM 
Aiding Data & 

Ranging 
Signals 

Synergy of PNT and 
Communications Multiple 

Phenomenologies Ground Based Radio Freq 

Foreign 
GNSS 

Cell Phone 
Networks 

Pseudolites & 
Beacons 

PNT signal monitoring 

Evolved 
GNSS Augmentation 

Foreign 
Regional Nav 

Interchangeable 
Solutions 

Cooperative 
Organizational Structures 

Environment 
Weather 

Geo-political 
Fiscal 

Spectrum 
Navwar 

Interference Technological 
Demographics 



 
 
Karen Van Dyke 
Director, PNT and Spectrum Management 
Office of the Assistant Secretary for Research and 
Technology 
U.S. Department of Transportation 
202-366-3180 
Karen.vandyke@dot.gov 

Contact Information 
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