


National ITS Reference Architecture

“ARC-IT Version 9.0 is the current release of the National ITS Reference 
Architecture. ARC-IT Version 9.0 fully defines and upgrades the four architecture 
views that were initially defined in ARC-IT 8.0, including changes to support vehicle 
automation content inspired by research results and stakeholder input including 
the National Dialogue on Highway Automation. Learn more about the most 
significant enhancements for Version 9.0.”*

* https://www.standards.its.dot.gov/LearnAboutStandards/NationalITSArchitecture
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Connected Vehicle - Focus on Safety

Goal: Achieve a significant reduction in traffic fatalities and serious 
injuries on all public roads*

Example Objectives*:
• Reduce crashes due to driver errors and limitations
• Reduce crashes due to unexpected congestion
• Reduce secondary crashes
• Reduce the total number of fatalities and severe injuries

* http://www.arc-it.net/html/servicepackages/sp7.html#tab-8
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USDOT Pilot Deployments
“The U.S. Department of Transportation (USDOT) is supporting the advancement of 
connected vehicle technology with a pilot deployment program that is uncovering 
what barriers remain and how to address them, documenting lessons learned, and 
serving as a template assisting other early CV technology deployments. The USDOT 
awarded cooperative agreements collectively worth more than $45 million to three 
pilot sites being led by the New York City Department of Transportation (NYCDOT); 
the Tampa Hillsborough Expressway Authority (THEA); and the Wyoming 
Department of Transportation (WYDOT) to implement a suite of connected vehicle 
applications and technologies tailored to meet their region’s unique transportation 
needs, ranging from dense urban grid networks to isolated high-plains interstates.”*

* https://www.its.dot.gov/pilots/
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V2X is being deployed by State and local governments 
throughout the United States
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There are currently 143 
planned or operational 
connected vehicle 
deployment locations in 
the U.S., all of which use 
the Safety Band.
More than 18,000 vehicles 
are deployed with 
aftermarket V2X 
communications devices. 
Over 6,000 infrastructure 
V2X devices have been 
installed at the roadside in 
25 states.



What is Direct V2X ?
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• Vehicles can communicate directly:
- with each other (vehicle-to-vehicle, V2V)

- with roadside infrastructure— (vehicle-to-
infrastructure, V2I)

- and with portable devices such as those used 
by pedestrians (vehicle-to-pedestrian, V2P)

• ITU-R Working Party 5A prepares reports 
and recommendations on direct V2X

• Direct communications between devices 
(no cellular network needed)



What is Cellular Network V2X ?
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• Communications with server based 
applications, for example:
- Ride sharing applications
- Internet navigation applications
- Edge computing

• Indirect communications between devices 
(through cellular network – e.g., P2N2V)

• Direct communications between devices 
(managed by cellular network)

• ITU-R Working Party 5D prepares reports 
and recommendations on cellular network 
V2X



Direct V2X for V2V Safety Communications

• Current deployments use direct V2X for V2V safety communications, 
due to:
- Over two decades of research, development and testing
- Dedicated spectrum
- Low latency inherent in broadcast mode of operation
- Interoperability by design
- Privacy / non-trackability by design
- No cellular network subscription or coverage required
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Importance of International Recommendations and Standards

Examples:
• Harmonization of Spectrum

- Recommendation  ITU-R  M.2121 - Harmonization of frequency bands for Intelligent Transport 
Systems in the mobile service 

- “recommends that, taking into account considering h), Administrations should consider using 
the frequency band 5 850-5 925 MHz, or parts thereof, for current and future ITS applications”

• V2X Radio Interface Technologies
- Recommendation ITU-R M.2084 - Radio interface standards of vehicle-to-vehicle and vehicle-

to-infrastructure two-way communications for Intelligent Transport System applications
- Facilitates global marketplace and supports interoperability
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