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Requirements for a Terrestrial Based Positioning, Navigation, and Timing (PNT)
System to Improve Navigation Solutions and Ensure Critical Infrastructure Security

RATIONALE

The Global Navigation Satellite System (GNSS) receivers used to aid vehicle navigation (e.g., Unmanned Aerial
Vehicles/Systems (UAV/UAS) and ground vehicles) and critical infrastructure security can be subject to signal disruption,
such as urban canyons, jamming, or spoofing. A terrestrial based PNT system that is difficult to disrupt, jam, or spoof is
needed to complement and serve as an alternative to GNSS.

FOREWORD

GNSS is the primary, and in many cases, the sole means of supporting many critical infrastructure segments
worldwide. GNSS Paositioning, Navigation, and Timing (PNT) services are vulnerable to interference: natural and man-made,
intentional and unintentional, predictable and unpredictable; crude or sophisticated (i.e., jamming or spoofing), and local or
widespread. Yet, of the 18 Critical Infrastructure Sectors identified by the US Department of Homeland Security, all rely to
some extent on GNSS PNT services, and 15 of these sectors rely almost totally on GNSS for time and frequency services.
Even those sectors that have maintained pre-GNSS alternatives (surveyors, aviation, maritime, etc.) would suffer significant
economic impact if GNSS services became unavailable for a prolonged period (which varies by sector) to maintain safe,
secure, and reliable operations. It is, therefore, imperative for users to identify the safety, security, efficiency, and economic
benefits they derive from GNSS PNT services and determine the level of performance required from an alternative/backup
system to mitigate impacts of losing reliable GNSS services over varying periods. It is also imperative that a robust and
resilient alternative/complementary PNT system(s) and user equipment be developed and made operational to support
current and emerging user sectors. Due to the vulnerability of satellite-based systems, it would be prudent to identify the
performance requirements of terrestrial-based system(s) that would be resistant to jamming and spoofing, provide the
accuracy, availability, integrity, continuity, and coverage required of all user sectors, and serve as a means to detect and
safeguard against risks associated with GNSS interference [US-DOT]. Using multiple GNSS sources and anti-jam antennas
may add some robustness, but is outside the scope of this document.
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1. SCOPE

This Recommended Practice defines the technical requirements for a terrestrial-based PNT system to improve vehicle (e.g.,
unmanned, aerial, ground, maritime) positioning/navigation solutions and ensure critical infrastructure security,
complementing GNSS technologies.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.
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Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
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