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Anton Dahbura
Host

Co-Director, Johns Hopkins University,
Institute for Assured Autonomy and
Executive Director, Johns Hopkins

University, Information Security Institute
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202 CV Workshop - Sponsors
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2025 CV Workshop
What are CAVs?

Source: Maryland’s Strategic Plan for Connected and
Automated Vehicles (CAV Plan, 2024)
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2025 CV Workshop

What are the types of CV communications?
Vehicle-to-Vehicle (V2V) Vehicle-to-Infrastructure (V2I)

Vehicle-to-Everything (V2X)
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Maryland
State Activity
Updates

Warren Henry, P.E., PTOE

Chief, Mobility Planning and Engineering Division
(MPED), Maryland Department of
Transportation (MDOT), State Highway
Administration (SHA), Office of Transportation
Mobility and Operations (OTMO)

Coordinator, MD CAV Tech Subgroup

Chair, MD Statewide ITS Architecture
Advisory Panel (IAAP)
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Maryland Update - State

Deployment Updates

+ US-1 Innovative Technology Corridor
» 19 BlueTOAD Spectra RSUs (TIM Messages, Highway Access Alerts, O-D, etc.)

» 20 Comsignia RSUs (BSM, Red Light Violation Warning, Eco-Approach/Departure,
EVP, etc.)

» Four (4) OBUs for testing/evaluation purposes

» Most units now fully operational. Looking towards public use and feedback sometime
this fiscal year

« MD 214 Vulnerable Road User (VRU) Detection & Alerts

» Fully operational, but not currently in use.
+ HAAS Alerts on Emergency Response Vehicles

» Currently in use. Public now receives alerts of ERV once safety lights are activated.

MD CAV Working Group — 2025 CV Workshop Aug 7, 2025




Maryland Update - State

Deployment Updates - Continued

» Signal Analytics

» Third-party Connected Vehicle (CV) data allows MDOT personnel to identify
and address operational and maintenance issues on-the-fly.

+ Security Credentials Management System (SCMS)
» Over 80 devices included in ISS account (state, county, and universities)
» Health Monitoring Dashboard
« 2025 Maryland Statewide ITS Architecture Update
» Updated to include ARC-IT 9.3
» Includes new CV interconnects, information flows and standards

» Available through ITS Maryland's website — Link: (
)

- Follow-up Questions? Contact Warren Henry ( )
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CAYV Testbed at MSU

* 1.5 + Mile corridor (Hillen Road) adjacent to MSU
(between E. 33 and E. Cold Spring in Baltimore).

« RSU, OBU, and LIDAR technology
« BSM and SPaT
« CV Dashboard

* Investigating Vehicle to Pedestrian Conflicts using
Post Encroachment Time (PET) Threshold

 Detecting out of X-walk Events using LIDAR Sensors

» Near-miss crash events (Car-Car, Car-Truck, Car-
Ped, etc.)

* Follow-up Questions? Contact Mansoureh Jeihani,
Ph.D. (mansoureh.jeihani@morgan.edu)



mailto:mansoureh.jeihani@morgan.edu

S4 Liab at JHU

+ Dedicated to advancing the development and
deployment of Connected Autonomous Vehicles by
focusing on robust and assured Vehicle-to-Everything
(V2X) communications.

» Work is central to enabling real-time situational
awareness across large-scale Connected Transportation

Systems.

« Combines expertise from across diverse fields, aiming to
address critical challenges in networking, security, and
Al/ML.

* Follow-up Questions? Contact Anton Dahbura

( )
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Maryland

Local ACtiVity Dwight C. Gordon
Updates

IT and Engineering Technician, Prince
Georges County Advanced Traffic
Management System
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Existing Corridors
with CV2X

1. Medical Center Drive

- CV2X equipment integrated with linear detection
systems.

- Broadcasts MAP/SPaT messages for real-time signal
phase and timing.

- Supports Al-based VRU (Mulnerable Road User)
detection for enhanced pedestrian safety.

2. National Harbor (Oxon Hill)

- Actively pushes out travel incident and basic safety
messages.

- Pedestrian messages broadcasted near heavy foot-
traffic areas.

- Supports TSP/EVP integration for transit vehicle
prioritization.

3. Marlboro Pike (Capitol Heights)
=Providing pedestrian data using LIAR and RSU detection
- MAP/SPaT connected to roadside and onboard units.

- Provides data to traffic control centers for incident
response
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Prince Georges
Future Development Plans

« Smart Corridor Vision

» Combine CV2X with:
- Automated Micro-transit Shuttles
- VRU Smart Crossings
- Dynamic Digital Signage
- Expanded TIM, SPaT, MAP, TSP/NEVP
- Rapid Deployment Units for emergency
zones or high-risk areas

- Strategic Goals:
- - Create “plug-and-play” CV2X response kits for high-impact areas.
- Expand to underserved corridors with high crash rates.
- Integrate into countywide traffic operations center for real-time response.

Image Source: 5GAA v2N
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Workshop
Moderator

Roxane Y. Mukai, PE, PTOE

Operations Engineer and CAYV Liaison,
Maryland Transportation Authority

Coordinator, MD CAV Emergency
Responder Subgroup

Chair, CAV Joint Task Force, National
Committee on Uniform Traffic Control
Devices
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Justin Anderson
Framework

Next Generation Wireless Transportation
Program Manager, United States
Department of Transportation(USDOT),
Intelligent Transportation Systems (ITS),
Joint Program Office (JPO)

USDOT V2X
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USDOT Vehicle-to-
Everything (V2X)
Activities and
Resources



Disclaimer

Except for the statutes and regulations cited, the contents of this presentation do not have the force and effect of law
and are not meant to bind the States or the public in any way. This presentation is intended only to provide information
regarding existing requirements under the law or agency policies.

The U.S. Government does not endorse products or manufacturers. Trademarks or manufacturers’ names appear in this
presentation only because they are considered essential to the objective of the presentation. They are included for
informational purposes only and are not intended to reflect a preference, approval, or endorsement of any one product
or entity.

Unless otherwise noted, FHWA is the source of all images in this presentation.

Unless otherwise indicated, use of the standards referenced in this presentation is not a Federal requirement.




Agenda

e V2X Deployments
* Interoperability
e Other DOT Resources



V2X Deployments



V2X Definition

* Vehicle-to-everything (V2X) means wireless interoperable, secure
communications that support intelligent transportation systems
(ITS) use cases between vehicles, vulnerable road users (VRU) and
Infrastructure devices

* Multiple wireless technologies can be considered part of V2X,
which fall under two key categories

* Direct V2X - Wireless technologies that enable direct device-to-device
communications (LTE-V2X)

* Network V2X - Wireless technologies that require connecting to a network
to enable communications between two devices (Cellular, WiFi)



Source: USDOT
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V2X Accelerator Program Goals

01

Deploy, operate,

and showcase
Integrated,
advanced
Interoperable
deployments.

02

Inform and
educate the ITS
community and
the general
public regarding
these impacts.

03

Support the
development,
evaluation, and
documentation
of a suitable
reference
Implementation.




Current Structure and Anticipated Phasing

Approx. Mar./ Approx. Mar./

Sep./Nov. 2024 Approx. Mar./May 2026 May 2027 May 2032+



V2X Accelerator Sites

(MCDQT)

Source: USDOT



TTl Proposed Applications and Devices
Applications / Use Cases

Signal Phase and Timing (SPaT)-enabled Intersections for VRU ((( ))) o~ 1 100
Identification & Protection ‘ y

* Roadway Flood Warning . .
* Right Turns on Red Warning of VRU Crossing ROﬂdSId.e UnltS (RSUS)
* Red Light Violation Warning 1,000+ eXlStmlg and 65 new
 Wrong Way Driving Detection units

 Emergency Vehicle Response Time & Safety
* Incident Management/Hurricane Evacuation
 Adverse Weather Events/Flooding

* Planned Construction and Special Events
 Enhanced Corridor Situational Awareness

« Traffic Signal Preemption and Priority :
« Transit Fleet Integration 100 fleet vehicles, 100

. Every Day a Game Day private vehicles, and 75-100

« Enhanced Highway Construction Worker Safety bicycles
* Curve Speed Warning

275-300

Onboard Units (OBUs)




UDOT Proposed Applications and Devices

Applications / Use Cases

Transit Signal Priority :((:12 2,437 Roadside Units (RSUs)

 Emergency Vehicle Preemption 1,028 existing, 659 in progress, and 750 new
* Snowplow Preemption units

e Spot Weather Impact Warning

« Curve Speed Warning 2 15 _
 Traveler Information Alerts Onboard Units (OBUs)

* VRU Safety System 115 buses, 25 snowplows, 15 emergency
* Disabled Vehicle Alerts vehicles, 30 incident management vehicles, and

* Red Light Violation Warning 30 other fleet vehicles
* Intersection Movement Assist

e Left Turn Assist
* Wrong-Way Driving
e Traffic Jam Alert

20 Pedestrian Detection Systems



MCDOT Proposed Applications and Devices
Applications / Use Cases

* VRU Detection

* Emergency Vehicle Preemption
* Transit Signal Priority

* Freight Signal Priority

. 400 Onboard Units (OBUSs)

KR So

,(ﬁ;)z, 750 Roadside Units (RSUs)

650 physical RSUs and 100 virtual RSUs

All OBUs will be on fleet vehicles



Accelerating Vehicle-to-Everything (V2X) Cohort
61 agencies participating in the cohort as of July 2025

Source: USDOT

If your agency is interested in participating, contact John.Schneeberger@dot.gov



mailto:John.Schneeberger@dot.gov

Interoperability



Interoperability Definitions

* Physical Interoperability
* Based on the wireless technology you are using
e LTE-V2Xto LTE-V2X, uU to uU, etc.

» Syntactical/Message Interoperability
« Based on the interfaces/messages you are using Semantical ' Layer 7 - Application

Application Interpretation
0S| Stack (SAE J2735 using
applications e.g. -
= Traveler Information,
RLVW, Signal Priority)

» Can have syntactical interoperability without physical _ Layer 6 - Presentation .
interoperability Syntactlcal : __ Structured Information
! . e s _ Layer 5 - Session Message (e.g.--

* OmniAir certification demonstrates syntactical |IEEE 1609.X,
interoperability teday Layer 4 - Transport SAE J2735)

« Semantical/Application Interoperability _ Layer 3 - Network RF Signal Information
o . . Physical — " Exchange (e.g. -

* Are applications interpreting messages/interfaces the Layer 2 - Data ge(eg -

same? LTE-V2X, uU, Wi-Fi)
Layer 1 - Physical

* May need syntactical interoperability to support
semantical interoperability



Standards and Architecture

« V2X Standards are key
to developing
Interoperable systems

* The National ITS
Architecture has been
updated with a
Standards Map to show
the standards that
define different
interfaces

* https://www.arc-
it.net/html/standards/s
tandardsmap.html Source: USDOT
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Interoperability Technical Working Group (ITWG)

* The ITWG is a forum where technical people discuss the technical
challenges they are facing when deploying V2X technology
 Meets Thursdays at 2 PM Eastern
* Open to everyone

* Goal of this group is to identify interoperability challenges, develop
guidance on how to resolve them and then work with the larger V2X

iIndustry to implement them

* If you are interested in joining, please email
justin.anderson@dot.gov



mailto:justin.anderson@dot.gov

Interoperability Testing and Best Practices

* Interoperability tests
explore specific ITS Use
Cases to understand
Interoperability issues

* First test was held in
Cheyenne, WY in October
2024

* Results from testing are
used to create Best
Practices to address issues
found during testing

Source: USDOT



V2X Device Certification and Interoperability

* V2X Device Certification enables interoperability through detailed
tests to ensure devices conform to V2X standards

 The OmniAir Consortium provides V2X device certification for
devices today

* They provide a list of certified devices and events each year allowing device
manufacturers to come and test their devices together

* For more information visit https://omniair.org/



https://omniair.org/

Other DOT Resources



Open-Source Tools

« MAP Creation Tool - https://webappopen.connectedves.com/isd/
e V2X Hub - https://github.com/usdot-fhwa-OPS/V2X-Hub

e Operational Data Environment - https://github.com/usdot-jpo-
ode/jpo-ode

 Connected and Automated Vehicle (CAV) Telematics Tool -
https://github.com/usdot-fhwa-stol/cda-telematics
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Help Desk and Equipment Loan Program

* The CAV Support Services program at the USDOT provides technical
support to CAV deployments and has CAV equipment that can be
loaned to deployments at no cost

* Technical support has multiple tiers from support through email to onsite
technical support V2X Devices, Wireless Testing equipment and
infrastructure sensors

* For more information, please email CAVSupportServices@dot.gov



mailto:CAVSupportServices@dot.gov

Contact Information

Justin Anderson
ITS Joint Program Office (JPO)

Next Generation Wireless Communications Program Manager

Email: justin.anderson@dot.gov


mailto:justin.anderson@dot.gov

Standards Steve Griffith

Executive Director, National Electrical
Manufacturers Association (NEMA),
Regulatory and Industry Affairs, Mobility
Organization

NEMA'’s role in Advancing Connected Vehicle Technology
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NEMA:
Standards/Make it
American Program

MD CAV Workshop

8/7/2025




NzMA

Who We Are

The National Electrical Manufacturers
Association (NEMA) is proud to represent over
300 leading manufacturers of electrical
equipment technologies.

Collectively, our members contribute 1% of U.S.
GDP, employ nearly 460,000 Americans in every
state, and generate over $250 billion annually for
the U.S. economy. Learn more at www.nema.org

Make it 4 Electric


http://www.nema.org/
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N/ZMA

Make it Electric

N TN

MEMBER
VISION MISSION
VALUE
All-Electric Future Create the ecosystem for Influence
electrification to thrive Intelligence
Industry Standards

through...




NszMA
NEMA’s Sector-Based Strategy

As part of our growth strategy, we focus on strategies that drive member value across four key end-market
verticals: Built Environment, Mobility, Grid, and Industrial/Core.

h Built Environment Mobility
1]
:::  Smart Lighting ;, * EVs and Charging Infrastructure
Q [ Q * Connected Systems e EV Components
* Energy Efficiency * Connected & Autonomous Transportation
* Health & Wellness e Bi-Directional Charging
Grid Industrial
%  Renewable Energy Generation @}' * Industrial Automation
* Energy Storage * Smart, Domestic Manufacturing
« Demand Response  E-Machinery
* Power Distribution e Cybersecurity
* Power Transmission e Al



NEMA Transportation Management
Standards Portfolio

= Traffic Controller Assemblies with
NTCIP Requirements

= Hardware Standards for Variable and
Dynamic Message Signs

= Portable Traffic Signhal Systems

= Cyber and Physical Security of
Intelligent Transportation Systems
(ITS)

= Advanced Traffic Performance
Measures

NzMA



Connected Vehicle Infrastructure-
Roadside Equipment (NEMA TS 10)

Standard for equipment deployed at
roadside to support:

» Standardized over-the-air wireless
messages, applications, and
cybersecurity measures of
communications with connected vehicles

* Present and future mobility

* Infrastructure Owner/Operator
Procurement

* Interchangeability

NzMA



Connected Vehicle Infrastructure-
Roadside Equipment (NEMA TS 10)
Gaps Addressed

e Lack of trust in Proof of Concept (PoC)
security certificates

* Lack of uniformity in various
interpretations of standardized messages
and optional message fields

* Existing specifications not including all
technologies needed by vehicles

* Roadside equipment designed only to
shorter term research projects

* Challenges with AV sensors

NzMA



Nz
The Connected Vehicle Standards Workspace




NzMA

Connected Vehicle Infrastructure-
Roadside Equipment (NEMA TS 10)

Applications/User Needs:

* Emergency Vehicle Preemption
* Transit Bus Signal Priority

* Red Light Violation

* Get Ready for Green

* Entering school/work zone

* Speeding in school/work zone

* Many more

Additional Security, Performance,
Environmental, Physical and Related
System and Radio needs




Connected Vehicle Infrastructure-
Roadside Equipment (NEMA TS 10)
Functional Requirements:

* Based on user needs

* |ldentifies the common message format

* Traceability Matrix

Testing/Conformance Evaluation

* Requirements to validation traceability
- Analysis
- Inspection

- Testing

NzMA
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MAKE IT
: AMERICAN"

Alexa Burr Corey Ruple

alexa.burr@nema.org corey.ruple@nema.org
202-997-6206 202-509-3003
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NszMA
NEMA Make It American Program

Navigating BABA and Other Domestic Content Rules

2021: Bipartisan Infrastructure Law and “Build America, Buy America Act Provisions”
* Driving domestic manufacturing through domestic content requirements
* 55% compliance for manufactured products

’ %’ BABA rules challenging for NEMA members

Tl
e Billions invested by NEMA members in jobs and resources to electrify aging infrastructure

=

——  2024: NEMA Board of Directors - Opportunity to Assist Members
* Need for clarity and level playing field for achieving domestic content requirements
* Navigate through the complex set of agency-by-agency requirements
* Desire for tools and resources
* Overall market need to obtain BIL funding by demonstrating BABA conformance




NszMA
NEMA Make It American Program

Resources, Tools, Government/Key Partner Outreach, and Certification

h Resource Center Certification
T * Advocacy Documents * Option for organizations to obtain:
Q 1 Q « Roadmaps - Process Certification
L]  BABA Resources - BABA Product License(s)
* On-Demand Legal 1:1 Consultation * NEMA-licensed “NEMA Domestic Content”
Process Standard & Government &
Product Specifications Key Partner Outreach
* NEMA 70901-2024 Process Standard: -
BABA Supply Chain Evaluation & . nggrgl and State agency officials
Assurance Process e Significant support and endorsement
(applies to all manufacturers) * Industry leadership and government efficiency

- NEMA BABA Product Specification: . . e .
Low Voltage Distribution Equipment Public listing of NEMA-certified companies,

- NEMA BABA Product Specification: facilities, and products
Wire & Cable



N4=MA
@ NEMA Make It American Program

Navigating BABA and Other Domestic Content Rules

@} Supporting & Leading Industry — leveraging role as SDO to provide clarity and
performance-based approach.

BABA domestic content determinations, and manufacturing through flexible, non-
prescriptive standards.

% Defining Good Practices — shaping what good looks like in supply chain evaluation,

Aligning with Policy Goals - supporting the administration’s push for efficiency by
enabling industry-led leadership in domestic manufacturing.




NszMA
@ Government & Key Partner Outreach

Ongoing outreach to federal and state agencies - receiving
/ significant enthusiasm and support

* Federal
0 White House o DOE
o OMB o EPA
0 Commerce o HUD
o DOT

« State DOT agency officials (PA, CT, DE, OH, FL, TX, etc.)

Capitol Hill Engagement

V « Surface Transportation Reauthorization
* Influencing FEOC language
* Senate EPW

* House Transportation & Infrastructure Committee




N4=MA
@ NEMA Make It American Certification Program

Process & Product Certification

J—h
Organizations opt to certify a facilities process and products (optional)

@;\ Third-party expert audit to determine company’s conformance to supply chain evaluation
i process standard and their application of product-specific criteria

Successful completion of audit(s) results in NEMA-issued certification mark(s) for use at
facility and product level

m
[}

Enhances credibility and provides confidence for both companies and regulatory
agencies




O

NzMA

NEMA Make It American Certification Program

Audits & Basic Requirements

@% Audit Service Providers (ASPs) ntertek SGS

Total Quality. Assured.

J On-site visit and review of written processes

E Implementation of NEMA Process Standard (70901-2024) is foundation; required for BABA
2 product certifications

@ Audit time estimates:
* 1.5days for process standard audit at first facility (+1 day for additional facilities)

* 1.5dayfor BABA product certification audit

&% 3-year certification cycle with annual surveillance audits



NzMA

Program Certification & Licensing Marks

Process & Product Certification

NEMA BABA

CERTIFIED 70901 NEMA

LVDE BABA
CERTIFIED

70901

NEMA 70901-2024 Process Certification Mark NEMA BABA Product License Marks
* Supply Chain Evaluation (facility level) * BABA Product Specification Certification
* Mark Usage: * Mark Usage:
* Facility level  Corporate website
* Corporate website —identify facility certified * Marketing materials

* Product packaging

NEMA to provide Branding Guidelines, marketing examples, recommendations, etc.
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@ Make It American™ BABA Registry

makeitamerican.org/registry



http://www.makeitamerican.org/registry

Ni=MA
@ Certificates & Marketing Tools

/ NEMA Certificates facilitate
supply chain confidence
and streamline compliance

Partner with NEMA on

v . :
marketing and public
awareness through
communications and
marketing




NszMA
Future BABA Product Specification Development

: E |l|+oo
Il "oo0

41l Z

Next Phase - Expected Summer 2025 Future Product Categories Identified for

BABA Specifications
* High- and Medium-Voltage Distribution « EV Supply Equipment
Equipment (including switchgear and « Industrial Automation Systems/Controls
transformers) — Published July 2025 « Lighting Systems
* Grid Management & Automation «  Motor Systems
* Connected Building Systems & Controls « Additional Wire & Cable (different scope than
* Variable Frequency Drives and Drive Systems current 70901-2-2024)

e Gearmotors
* Dynamic Messaging Signs
e |TS Devices




NszMA
Leveraging Make It American™ for Broader Manufacturing
Sector

— Scalable Across Industries: NEMA’'s BABA Process Standard
@l (70901-2024) is a flexible framework suitable for any U.S.
manufacturing facility seeking to demonstrate domestic content.

Collaborative Expansion: Forge partnerships with trade
— associations and manufacturers in adjacent sectors to broaden
adoption and increase market penetration.

) Standards Leadership: Utilize NEMA’s role as a Standards
_— Development Organization (SDO) to create new BABA product
specifications tailored to diverse manufacturing categories.

Amplified Market Impact: Work with federal agencies and
stakeholders to drive broader recognition and acceptance of Make

It American™ certification marks across procurement and supply
chains.
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Contact

Steve Griffith: Executive Director,
N Regulatory & Industry Affairs, Mobility-
teve.Griffith@nema.or

8/7/2025



mailto:Steve.Griffith@nema.org

Networking Break

“See you back at 3:15 pm”
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Certification Jason M. Conley

Executive Director, Omni Air Consortium

Omni Air Certification for Connected Vehicles
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OMNIAIR

CONSORTIUM

OmniAir Consortium 101
Building Trust in Technology
Through Testing & Certification

August 2025



(=)

OMNIAIR

* Promote certification and interoperability for ITS,
tolling, and connected vehicles.

OmniAir’s  Independent, third-party testing and certification
_ _ through a global network of accredited test
Mission laboratories using qualified test equipment and
validated test cases.

« OmniAir Certified devices conform to industry
standards and meet minimal interoperability and
performance requirements.

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.
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OMNIAIR

CONSORTIUM

Infrastructure Owner Operators

Automotive OEMs

_ _ Test Systems
Tier One Suppliers

. : Test Laboratories
Applications & Services

OMNIAIR
ECOSYSTEM

Device Manufacturers
SCMS & Cybersecurity

Research Institutes
Semiconductors & Modules

Telecommunications Carriers

System Integrators

u]
ol

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.



(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.
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SUIE  Our Infrastructure Owner Operator Members

COHWHSORTIUH

PORT
X, AUTHORITY
2ss  NTTA 04 E=a

NORTH TEXAS TOLLWAY AUTHORITY AIR LAND RAIL SEA

OI IIO P NORTH CAROLINA

TURNPIKE 7~ @ Turnpike Authority (BM’ DriveOhio

GD@I

Georgia Department of Transportation

of Transportation

The
7 l gg;%?'?ment R-Ic-%!!:ls' ct
dtrans

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.



STATE Executive Leadership and Directors

COHWHSORTIUH

Chair Vice Chair Treasurer Secretary
PJ Wilkins Steve Novosad. Jeff Dailey Frank Perry
E-ZPass Group HNTB Corporation North Texas WSP

Tollway Authority

David Sequino Mike Brown Lauri Brady Vincent Park Nick Hegemier
INTEGRITY Southwest Kapsch Qualcomm DriveOhio
Security Services Research

Institute
Jose Dios cornando Rodriaues Robert Galvin Maureen Bock Robert Landry
NJ Turnpike DEKRA 9 Port Authority of Oregon TransCore
Authority New York and Department of

New Jersey Transportation

Jacob Harel
Harman Reid Slgety

Spoke

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or

distribution without the written permission of OmniAir Consortium, Inc.



OmniAir Working Groups (=) .
OMNIAIR

CONSORT I |UM

Cybersecurity

V2X Technical Certification Policy _ _
Chair: Brian Romansky, ISS

Chair: Frank Perry, WSP Chair: Lauri Brady, Kapsch

Tolling and Emerging Payments Road Usage Charging (RUC) V2X Applications Testing

Chair: Jake Royer, EZ-Pass Group Chair: Stella Joseph, HNTB Chair: Tom Timcho, HNTB Corporation
Connected Infrastructure & RSU’s Plugfest Testing Aftermarket V2X Devices

Chair: Nick Hegemier, DriveOhio Chair: Aaron Moore, ISS Chair: OPEN

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.
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Certification Builds Trust

Certification covers the entire communications protocol
elements (Scope goes beyond Radio PHY)

Provides assurances to stakeholders that the system or Tolling — RFID-MPD

technology has been vetted
Provides an avenue for technology to prove its validity

Along with standardization, certification promotes
Conformance and Interoperability across transportation
technologies and jurisdictions




OmniAir Certification Programs

OmniAir was 1st in the world for each:

RFID Tolling:
« 6C RFID Tags and Readers (2012)
« Multi-Protocol RFID Tags and Readers (2023)

Connected Vehicles:

« DSRC OBUs & RSUs (2017)
« LTE-V2X (PC5) OBUs and RSUs (2023)
« LTE-V2X (PC5) Modules (2024)

Future Certification Programs:
 RUC and V2X Tolling Applications
« Aftermarket V2X devices

« V2X Safety Applications
* Network V2X (virtual RSUSs)

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.



OMNIAIR Certification Services OMNIA,

TN
Standards €2 Requirements <> Regulatory (@)
Working Groups € Test Cases / Scopes € Validation O@/pnp\?«g
Qualified Test Equipment Authorized Test Laboratory Authorized Field Test Site Device Certification
(oQTE) (OATL) (OAFTS)
* Bench & Mobile * Qualified Bench & Field * Open Road Overhead Gantry « Module (Global) — Radio & V2X
Equipment * Plaza (Low Speed / Gated) « LTE-V2X (C-V2X PC5)
* Test Reports * Qualified Field Equipment * RFID SPD & MPD Tolling

* Reference Device (ORD)

In-works: 1) V2X Applications, 2) Aftermarket Safety Devices 3) Transportation Sensor & 4) V2X Tolling (Road Usage Charging)

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.



Certification Program — Authorized T
Device Maker mnli .II' uthorize est
Elements & Process Flow Consortium Laboratory

Test Cases Test Report

Website P .
Abplicationts Con ormance Review &
* Testing Certification
Agreement Finding
Security & SCMS
* Test Plan Interoperability pe .-
OQTE Generation & Testing & Field Certlflca.t 1on
. et _as Grant & Listing
* Review Acceptance Verification

Reference Devices

Authorized
Trademark Rules
Test Laboratory & Test Report eps s
. . . Certification Mark
OATL Field Te§t Site Generation Incorporation
Selections
e E E . .
Certified Device C A o (A IS sl ME i ot
& DECISION

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved. No copying, sharing, publication or distribution without written permission of OmniAir Consortium, Inc.



Standards in V2X Communications

*Used in Appropriate Regions*

ite=

A Community of Transportation Professionals

Management Plane Data Plane

"y A

UDP / TCP
WSMP
. IFs 1609.3
ayer-
Security specific LLC
: manage-
Services ment WAVE MAC
entities (including channel coordination)
1609.2
PHY
802.11p & 36.521

Standard

3GPP 36.521

SAEJ3161 & SAEJ3161/1
SAEJ2735
IEEE 1609.12 & SAE J3268

IEEE 1609.2

IEEE 1609.2.1

IEEE 1609.3

SAE J2945/1 -J3161/1

SAE J2945/1A-J3161/1A
SAE J5001
SAEJ3315

SAE J2945/xx

CT1 4001
CTl 4501 & 4502
NTCIP 1218

SAEJ3217
SAEJ3217/R

Description

PHY — WAVE MAC

Radio Protocol
V2X Messages Dictionary
PSID Listings

Security Services

SCMS Certificate Processing

Network Services (WSMP, WSA & IP)

V2V BSM Performance
Vehicle-Level Test Guidelines
OBU Direct & Network V2X (starting)
Aftermarket V2X Devices (AVD)
(Ultralight, Light & Pro)

V2V & V21 Applications

RSU Hardware Specification
Connected Intersection Guidelines
Object Definitions for RSUs

V2X-Based Fee Collection
Road User Charging

OmniAir
Test Spec

759
760 - 761

762
Various
Various

763

764b

765

767 (B), 768 (F)
& 769 (CL)

In-works

780a &b

772 & 779

785

LTE-V2X
(PC5 R14)

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.




Q&f‘;’}i.s C-V2X Certification for OBUSs,
RSUs & Modules

Are based on the following standards:

Adapted 3GPP 36-521 (R14) SAE J3161 & /1:2022/2024 IEEE 1609.2:2022
Radio PHY (759 Module & 761 Device) LTE-V2X Communications (762) Security Services (763)

IEEE 1609.2.1 (CAMP):2022 IEEE 1609.3:2020 SAE J3161/1(J2945/1 BSM)&1A:2024

SCMS & Crtifiates (164) Network Servces (769 oMM Ferormance g Loc

SAE J2735:2024 Message Decoding RSU CT14001:2022 (772) SAE J3161/1 & /1A:2024 (I/P)

NTCIP1218 (785) Environmental : o
MAP (782), SPAT (783) & TIM (786) ( (77)9) BSM Checklist Driving Test (769)

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.



Open Road Tolling — Single & Multi-Protocol Tags & Readers

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved. No copying, sharing, publication or distribution without written permission of OmniAir Consortium, Inc.



S8 Model Procurement Language for RSUs

OMNIAIR

el (from recent DriveOhio RFP)

The RSU shall have the following requirements:
1. RSU’s shall be fully compliant with IEEE 1609.2, 1609.3 and 1609.4.
2. RSU’s shall be fully compliant with SAE J3161/0 and 3GPP 36.521-1 (R14 PC5)

3. Vendors shall also be OmniAir certified for C-V2X Release 1 or show that they are actively working toward
certification to become OmniAir certified for C-V2X Release 1 (LTE-V2X). Vendors must complete certification
prior to any procurement activities being initiated. Proof of certification or working toward certification
letter shall be submitted with bid documents.

4. RSU’s shall be compliant with all mandatory requirements of CTI 4001 including NTCIP 1218, radio
regulatory and environmental.

5. Vendors shall submit documentation showing that they are actively developing and testing at events
such as OmniAir Plugfests, etc.



®

(o)
OMNIAIR

PLUGFEST  OmniAir Plugfests Around the World

h o 4

¢
¢ 9&99 ¢

Date

Fall 2017
Spring 2018
Fall 2018
Spring 2019
Fall 2019
Spring 2020
Fall 2020
Spring 2021
Fall 2021
Spring 2022
Fall 2022
Spring 2023
Fall 2023
Spring 2024
Fall 2024
Spring 2025
Fall 2025

Location

SFO & Milpitas, CA - (UL & MTC)

Ypsilanti, MI (Intertek & ACM)

College Station, TX - (TTA)

Quebec, Canada - Transport Canada & Propulsion Quebec
Malaga, Spain (DEKRA)

Austin, TX (City of Austin)

Global Plugfest — Austin, Novi, San Diego, Seoul, Korea
Novi, Michigan (Danlaw)

Columbus, OH — DriveOhio

Ann Arbor, Ml - (MCity)

Malaga, Spain - (DEKRA)

Auburndale, FL - SunTrax & (FDOT)

Taipei, Taiwan - (TTIA)

Ann Arbor, Ml - (MCity)

San Diego, CA - (Qualcomm & ITS-CA)

Auburndale, FL — SunTrax (FDOT)

American Center for Mobility (ACM)

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved. No copying, sharing, publication or distribution without written permission of OmniAir Consortium, Inc.



TEST STATIONS

> NATIONAL INSTITUTE OF
Autocryer, £ NIST B oo

iteris > leidos micCroscc

Ospirent EﬁQ @ Wayties

DEVICES

APPLIED

IMFORMATIDN

DENSO W ETTIFOS HITACHI

Creldng Lhee Care Inspire the Next

kapsch -~~~ Qualcommn

VIIN=X
TRAFFIC
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el \/2X-Based Tolling Demonstrations

. ° th @ ; HF

Kapsch TrafficCom North America Indra and Audi May 9" @ SunTrax Testing Facility,
Auburndale, FL

« Part of OmniAir Plugfest

« Comparison with RFID & video-
based tolling

« Tolling transactions
* Vehicle occupancy

« SAE J3217 messages

(c) 2025 OmniAir Consortium, Inc. All Rights Reserved—no copying, sharing, publication, or distribution without the written permission of OmniAir Consortium, Inc.









Jason Conley www.omniair.org

Executive Director jconley@omniair.org




Bobby McCurdy

Vice President of Policy and Advocacy,
Intelligent Transportation Society of
America (ITSA)

Procurement

Driving Results: Enabling Better Procurement for CV Technologies
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Enabling Better Procurement
for Connected Vehicle Technologies

2025



What are the primary challenges to
V2X Deployment Efforts?

- Regulatory Uncertainty

Spectrum
*  Funding
. National Framework

 Procurement
Workforce and Resource limitations
« Complexity of Performance and Safety Requirements
- Software as a Service Cost Structure
Cybersecurity
Interoperability and Backwards Compatibility




Outcomes Based Procurement

Outcomes-based procurement is a
contracting approach that focuses on
achieving specific, measurable results
rather than simply procuring goods or

services.



Benefits of Outcomes Based
Procurement for V2X Deployment

Reducing technical lock-in

 Reduces technical burden on procurement staff

- Real-time performance reporting

« Enabling mid-contract upgrades

- Service level agreements instead of device conformity
Promotes interoperability

. Promotes innovation




Advocacy Priorities on Procurement

Encourage Outcomes-Based Procurement
- Improve federal guidance on private sector collaboration

«  Promote programs like Every Day Counts, the Special
Experimental Projects Program, and ARPA-I

« Update federal grant criteria to better include subscription
services

 Provide certain and substantial technology deployment funding




Our Current Funding Dilemma

Technology
Specific Funding:
0.1%

lJA provided $673B in surface transportation funds,
but only 0.1%, or $800M, for technology specific
programs, via competitive grants.



Bobby McCurdy:
bmccurdy@itsa.org

2025



Procurement Victoria Coulter

V2X Program Manager, Georgia
Department of Transportation, Office of
Traffic Operations, SignOps

Driving Results: Enabling Better Procurement for CV Technologies
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Connected Vehicle Funding



V2X Infrastructure

e 2300+ RSUs deployed

e (Connected
Intersections

* Fleet applications



Infrastructure Timeline

‘201 9:

Phase 3:

‘ ATCMTD G
2018: 21
Phase 2:
RTOP
0201 7. Expansion

Phase 1:

Pilot -

SPaT

Challenge



GDOT V2X — Roadmap

* Deploy, operate, maintain, and innovate a
statewide V2X ecosystem

 $75Mover 10 years
* Target Fleet Applications
* Participating in national efforts

* Deploying RSUs at 6500 signalized
intersection on state routes in Georgia

 Deploying RSUs along interstate corridors for
full V2X coverage




Federal Funding

e 23 USC 502 (16)

The installation and deployment of current and
emerging intelligent transportation technologies,
including the ability of vehicles to communicate
with infrastructure, buildings, and other road
users.

e 23 USC 133 (D)

infrastructure-based intelligent transportation
systems capital improvements, including the
installation of vehicle-to-infrastructure
communication equipment;

« 23 USC 133 (2)

Operational improvements and capital and
operating costs for traffic monitoring,
management, and control facilities and programs.



https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=23-USC-1022783096-293024768&term_occur=999&term_src=title:23:chapter:1:section:133
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=23-USC-1655403150-293024769&term_occur=999&term_src=title:23:chapter:1:section:133
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=23-USC-1655403150-293024769&term_occur=999&term_src=title:23:chapter:1:section:133

Federal Funding Examples

Program
ITS Maintenance
CV/ITS Design/Build #1 & #2
HERO/Incident Management
CHAMP
511/Navigator
TRIP
Signals Lump
RTOP Annual
ITS Lump
Signal Maintenance

Safety Lump

Source
STBG
NHPP
NHPP
STBG
NHPP
NHPP
STBG

Carbon, NHPP, STBG
State Funding
STBG
HSIP

Notes
Statewide ITS device maintenance
Statewide Interstate CV, ITS infrastructure
Atlanta incident management
Statewide incident management
Statewide ATMS software

Quick major incident clearance

ITS Infrastructure Projects

Safety projects




Key Takeaways

e Startsmall
* Managed growth
* Leadership Engagement




— THANK — Victoria Coulter, PE
V2X Program Manager

YO U vcoulter@dot.ga.gov

o

https://www.dot.ga.gov/connectedvehicles



mailto:vcoulter@dot.ga.gov

Looking Forward: CAYV in
Maryland

CAVMARYLAND@MDOT.MARYLAND.GOV
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Maryland DO'T

STATE HIGHWAY MARYLAND TRANSPORTATION
ADMINISTRATION AUTHORITY
US 1 Corridor: Connected Vehicle Weather (Wind) Alerts

Intersections — next phase. Cross Jurisdiction Emergency

CAV Strategic Plan Update Vehicle Pre-Emption

MD CAV Working Group — 2025 CV Workshop Aug 7, 2025 110




MTA SMAR'T
Transit Signal
Priority ('T'SP)

* Funding: USDOT SMART grant

+ Scope: Test Cloud TSP at 90 existing TSP
intersections in Baltimore City

 Anticipated Impacts
- Safety and reliability
» Resiliency
» Equity and access
« Climate
» Partnerships
* Integration

Tracking Abilty

Travel Time

Savings 10% reduction Current

aerey | Noore 1 S SCLELISEN ER ontywih o T
Re;ists Aglrgarse}qi%ﬁig;t}ussg i Only with Cloud TSP
s M AT oy

MD CAV Working Group — 2025 CV Workshop




Portable LiDAR

* LiDAR sensor
% EXtension pole

«* Pole mounted cabinet with
cooling fan

* LiDAR Edge computer

< Power supply

% Network Switch

% Cellular modem & antenna
* Power cord and CAT6 cable

LiDAR sensor
PoE Splitter ||
A

Extendable pole

CATG6 cable

Portable

LiDAR

cabinet

Morgan
State
University

Ratchet straps

Clamps

CATG for
Contraller

MD CAV Working Group — 2025 CV Workshop

Intersection
Cabinet




Morgan
State
University

Workzone Safety Project — Schematic Plan

Portable detection kit. LIDAR (~1350 ft
range), RSU, 5G router, Edge box
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Cooperative Perception to Enhance AV-

Pedestrian Safety

Research Team

Dr. Di Yang Dr. Mansoureh Jeihani  Dr. Xianfeng Yang

Assistant Professor Associate Professor
Professor Morgan State University of

Morgan State University Maryland
University

This research is supported by the U.S. DOT SMARTER Regional
University Transportation Center.

Cooperative Perception and Research Design

MD CAV Working Group — 2025 CV Workshop

Aug 7, 2025
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Networking Event
invites you to adjourn

to R HOuse
at 301 W 29th Street
5:30-7:30 PM

for hors d’oeuvres and
conversation.

Aug7,2025 118
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R House, 301 W. 29 th Street, Baltimore, MD

Networking
Event

10 - minute walk.
5 - minute drive.

Parking available on
site (P2) or at the
Adjacent Baltimore City
Police lot (P1).

Please park in visitor
spaces only. Some
spaces may be marked
for specific users ONLY.

R House, 301 W. 29 th Street, Baltimore, MD

MD CAV Working Group — 2025 CV Workshop Aug 7, 2025 119




THANK YOU!
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