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One of the biggest challenges implemen�ng advanced mobility in the United States is a lack of 
infrastructure to adequately support safe naviga�on.  

Crea�ng and maintaining confidence in system safety and 
reliability will require mul�ple and diverse sources of 
posi�oning, naviga�on, and �ming (PNT). One model of this 
has been proposed by Professor Todd Humphreys at the 
University of Texas, Aus�n.1 

While this model may not ul�mately be the one selected by 
the government, it does provide a structure for examining 
the required naviga�on capabili�es and systems. 

On-board systems such as iner�al sensors, vision, and radar, 
will, of course, be the responsibility of the vehicle 
manufacturer, though the government will have a role in 
establishing performance standards and cer�fica�on. 

The government must also ensure that sufficient external 
systems are established to enable vehicles to navigate 
safely and securely.  

We recommend several principles apply as the government 
considers establishing what will become a Na�onal Resilient Posi�oning, Naviga�on, and Timing 
Architecture.2  

• The architecture must provide “deep layered” naviga�on as proposed by Dr. Humphreys. 
This will require mul�ple and diverse sources such that a threat vector disrup�ng one 

 
1 “Robust Naviga�on for Urban Air Mobility,” 28 March 2023, Inside GNSS, Tenny and Humphreys 
htps://insidegnss.com/robust-naviga�on-for-urban-air-mobility/ 
2 See the principles outlined in our white papers “A Resilient Na�onal Timing Architecture,” and “A Resilient 
Na�onal Architecture, Now for an RFP!” available at htps://rn�nd.org/library/ 



source is unlikely to impact others. We are making no system recommenda�ons here as 
the Department of Transporta�on’s Office of the Assistant Secretary for Research and 
Technology (OST-R) has sufficient exper�se and experience with available and future 
technologies.3 

• The architecture must support opera�on over the en�re landmass of the United States 
and its mari�me Exclusive Economic Zone (roughly up to 200 nau�cal miles offshore). 
While the government may not want to ensure the same level of external source 
accuracy in every type of environment, availability, integrity, and con�nuity must be 
consistent to support safety of life everywhere. 

• Most systems do not need to be government-developed and owned. A robust 
architecture can and should be established through long-term service contracts with 
commercial en��es whenever possible.  

o Many technologies are mature and can be quickly made available as services. 

o Service contracts for mature technologies are almost always a quicker way to 
bring capabili�es online, and almost always offer lower total life-cycle costs. 

• The government must commit to maintaining each system as part of the na�onal 
architecture for at least 25 years. Equipment developers and manufacturers will be much 
less likely to incorporate new signals otherwise. 

• Make barriers to use as low as possible. Safe and efficient airspace for advanced air 
mobility will require broad adop�on and use of systems within the architecture. 
Government should do everything it can to avoid use fees, support development of low 
C-SWAP equipment, and otherwise make use as easy and economical as possible. 

• Aggressively support research and development into improved interfaces between 
naviga�on signals and sensors and vehicle systems. Two areas will be especially 
important: 

o The ability to easily and inexpensively add new sensors and signals, and 

o Safely priori�zing and integra�ng informa�on from mul�ple and diverse sources. 

  

 
3 See for example “Complementary PNT and GPS Backup Technologies Demonstra�on Report” January 
2021 htps://www.transporta�on.gov/administra�ons/assistant-secretary-research-and-
technology/complementary-pnt-and-gps-backup  

 

https://www.transportation.gov/administrations/assistant-secretary-research-and-technology/complementary-pnt-and-gps-backup
https://www.transportation.gov/administrations/assistant-secretary-research-and-technology/complementary-pnt-and-gps-backup


o  

• Consider requirements of other infrastructure sectors and applica�ons. Robust and 
resilient PNT data is needed by more modes of transporta�on than advanced air 
mobility. It is also needed by a wide variety of other infrastructures and applica�ons. The 
Department of Transporta�on is the federal lead for civil PNT. In that capacity it must 
consider and address na�onal requirements whenever possible.  

• Implement the na�onal architecture as soon as possible. This will allow lead �me for 
vehicle and equipment suppliers to incorporate systems into their designs and provide 
the opportunity to test and refine systems and the architecture before advanced air 
mobility is in wide use. 
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