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What Are Connected Vehicles?
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Vehicle-to-Vehicle (V2V)

Vehicle-to-Infrastructure (V2I)



Benefits of Connected Vehicles
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Safety

Mobility
Environment

Early CV 
Deployment

Full CV 
Penetration



• A 30-50% penetration of DSRC equipped vehicles on the roadway can have a 
significant impact on safety for all vehicles

• Vehicle Manufacturer Case Study - Toyota

Anticipated Impacts
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Effects of CAV

5



• Congestion – zero occupancy vehicles

• Parking – decreased demand, future use of existing facilities

• Transit – automated buses, decreased use of conventional public transit

• Land Use – sprawl or more densely developed communities

• Other?

Other CAV Planning Considerations
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Means of Connection
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Dedicated Short Range  Communication
(DSRC)

5G Communication



DSRC Pros
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• Bandwidth protected (dedicated for safety applications)

• Supported by developed standards (SAE, USDOT)

• Widely accepted by infrastructure owners & operators / automobile companies

• “Guaranteed” low-latency (high speed) communications

• Tested and verified

• Mature technology; available today

• “Open air” broadcasting - no need for a 
subscription

• Deployed nationwide;  significant resources 
available

• Interoperability confirmed.



• Some V2I applications require deployment of Road 
Side infrastructure

• New technologies may compete with (or 
compliment) DSRC

• Limited national technical experience
• Configuration

• Maintenance

DSRC Cons
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• Installation of roadside units and 
supporting infrastructure

• Upgrade existing hardware and software

• Trusted communication

DSRC Implementation Requirements
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Pros
• Public perception

• Can utilize 5G cellular infrastructure

Cons
• Not a proven technology

• Lose 5-8 years of benefits by delaying DSRC

• Private network

5G Connective Vehicle Communications
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Implementation Requirements
• 5G and the required infrastructure need to 

exist
• Additional infrastructure required for 

connected vehicles
• Units in vehicles, Roadside units



• PennDOT Publication 646 ITS Design Guide
• New projects
• Retrofitting existing roadways

• Collaboration with Educational Institutions

• Installation of fiber conduit in all new construction projects

• Inclusion of PennDOT Central Office on all CV related projects 
• Coordinate cv deployments
• Ensure no big gaps exist

• Conduct Pilot Projects

• Challenges

PennDOT Initiatives for Technology Development
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• Challenges state and local public sector 
transportation Infrastructure Owners & 
Operators (IOOs) to deploy DSRC 
infrastructure in at least one coordinated 
corridor or network (approximately 20 
signalized intersections)

Signal Timing and Phasing Challenge 
(SPaT Challenge)
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Implementing DSRC Technology

DSRC Coordination Plan



• Amendment to Regional Transportation Plan

• What are Automated Vehicles

• What are Connected Vehicles?

• Role of Communication Technologies for CVs
• DSRC & 5G Technology comparisons

• Pro’s

• Con’s

• Implementation Requirements

Defining the CV Technology
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http://www.hatsregionaltransportationplan.org/


• Identified Priority Vehicle to Infrastructure (V2I) 
CV applications
• Safety

• Mobility

• Projected Penetration Rate Scenarios & 
Anticipated Impacts
• Rural and Urban Corridors

• Corridor Prioritization
• Interactive GIS Map to assist in the preliminary 

selection of corridors in PennDOT District 8

• Long Range Plan Integration

Assess Likely Impacts and Priorities for CV Deployment
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• Environment

• Agency Data

http://dauphinco.maps.arcgis.com/apps/PublicInformation/index.html?appid=6461f7c7956b41d8941f85b5cb252d7a


• Project Selection
• V2I component Integration

• Project Types

• Design Considerations
• Compatible Infrastructure

• Unit Placement

• Cost Overview
• Element Cost Breakdown for One DSRC Unit

• Deployment Cost Scalability

• Ownership and Maintenance Responsibilities

• Project Examples

Cost and Design Considerations
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Phone: (717) 234-2639

Fax: (717) 234-4058

Email: planning@tcrpc-pa.org

Contact Info
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