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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons engaged
in the development and approval of the document at the time it was developed. Consensus does not
necessarily mean that there is unanimous agreement among every person participating in the development
of this document.

The National Electrical Manufacturers Association (NEMA) Standards and guideline publications, of which
the document contained herein is one, are developed through a voluntary consensus standards
development process. This process brings together volunteers and/or seeks out the views of persons who
have an interest in the topic covered by this publication. While NEMA administers the process anu
establishes rules to promote fairness in the development of consensus, it does not write the docume.»t and
it does not independently test, evaluate, or verify the accuracy or completeness of any informatic.» or ‘he
soundness of any judgments contained in its Standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any natuio whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly ~esulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and mak=s no guaranty or
warranty, express or implied, as to the accuracy or completeness of any informatic» puw..shed herein, and
disclaims and makes no warranty that the information in this document will f'fill <.y <Ff your particular
purposes or needs. NEMA does not undertake to guarantee the performan-e o 2ny individual manufacturer
or seller’s products or services by virtue of this Standard or guide.

In publishing and making this document available, NEMA is not undete king to render professional or other
services for or on behalf of any person or entity, nor is NEMA unde:*aki.»g to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a compe.nt proicssional in determining the exercise of
reasonable care in any given circumstances. Information ana ather Standards on the topic covered by this
publication may be available from other sources, which the user may wish to consult for additional views or
information not covered by this publication.

NEMA has no power, nor does it undertake fo | olicc. or enforce compliance with the contents of this
document. NEMA does not certify, test, or insp2ci >roducts, designs, or installations for safety or health
purposes. Any certification or other statenmci * o/ .ompliance with any health or safety—related information
in this document shall not be attributable =" NF.MA and is solely the responsibility of the certifier or maker
of the statement.
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FOREWORD

This NEMA Standards publication TS 10-2020 Connected Vehicle Infrastructure—Roadside Equipment
was developed to procure the equipment for secure communications among vehicles, infrastructure, and
personal devices with traveler safety as the highest priority.

In the preparation of NEMA TS 10-2020, the input of users and other interested parties has been sought
and evaluated. Inquiries, comments, and proposed or recommended revisions should be submitted to the
concerned NEMA product subdivision by contacting the:

NEMA Technical Operations Department
National Electrical Manufacturers Association
1300 North 17th Street, Suite 900

Rosslyn, Virginia 22209

The NEMA 3TS Connected Vehicle Infrastructure Technical Committee developed NEMA "I 3 10 under
the auspices of the NEMA Transportation Management Systems and Associated Control Devices Section
(3TS), of which it is a part. The following individuals were Members of the Technical.Coi 1mittee

360 Network Solutions,LLC Steve Bowles

Applied Information, Inc. Alan Clelland, Bsve:: *Mun:zan, Walt Townsend
Daktronics Steve Bostrom

Eberle Design, Inc. Andy Dowie, Peter S.venson

Horizon Signal Technologies Scott Heyu:

John Thomas, Inc. Charlie Pzrci. al, Mike Winters

McCain, Inc. Jesus F uiz, Mike Schagrin

Panasonic Corporation of North America N.ichanl Scits

Parsons Dmi Kiiijniak, Jon Wyatt

Qualcomm Mauricio Guerra, Jim Misener

Siemens Industry o2ne Miller

Sunrise SESA Technologies, Inc. Glen Wiebe

Temple, Inc. Winter Horbal, Blake Temple, Mike Vickery
Ver-Mac Inc. Serge Beaudry

At the time this draft was completed, ihe i ~uns ortation Management Systems and Associated Control
Devices Section was composed of th~ tc'lowing Members:

360 Network Solutions, LLC Panasonic Corporation of North America
Applied Information, Inc. Parsons Corporation

Daktronics, Inc. Qualcomm

Eberle Design, Inc. Siemens Industry, Inc.

Horizon Signal Techno. ‘gie: Skyline Products, Inc.

Intelight, a Q-Free Compzy Sunrise SESA Technologies, Inc.

John Thomas, In:. Temple, Inc.

McCain Inc. Ver-Mac Inc.

NEMA rechgnizes that this Standard, NEMA TS 10, has been developed at a time when there is much
unce rtanttv over the continued dedicated use of the 5.9GHz waveband for transportation safety
aprlicctions. This is due to the outcome of the Federal Communication Commission’s Notice of Proposed
Rule Making (NPRM) on the 5.9GHz band being currently awaited. Potential impacts could be in the
tyL=s of communications technologies permitted in the band, allocation of channels, and the very range of
‘requencies made available to transportation under licensed use.

While consideration was given to delaying the release of NEMA TS 10, NEMA’s Technical Committee,
which prepared the Standard, strongly believes the Standard contains elements that justify its timely
release for use by road infrastructure owners and operators (I0Os) for infrastructure equipment
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procurement. This is because NEMA TS 10 contains key elements that enable 100s to procure
equipment safely in the knowledge that it will not be made obsolete by the possible changes in
regulations contained in the NPRM. Such elements include the use of multiple modes (radios) in one
roadside unit, dual-mode/dual active operation of such equipment, and over-the-air update capability for
this equipment.

NEMA does expect that an update to the version of NEMA TS 10 will be needed due to the resultant rule
making. However, it is felt that the visibility into the changes provided by comparing the current and
updated versions of NEMA TS 10 will help IOOs that have already deployed roadside and on-board units
better understand the impacts on their installations.

CAUTION: It is the responsibility of the Agency deploying radio equipment procured against this
standard to ensure that the equuipment is operating legally under the necessary license. ana.'or
authorizations required by the Federal Communications Commission (FCC).
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Section 1
General [Informative]

11 Scope

NEMA TS 10-2020 (TS 10) is a Standard for the equipment deployed at roadside to support standardized
over-the-air wireless messages, applications, and cybersecurity measures of communications with
Connected Vehicles. This Standard describes physical and performance interfaces as well as
functionality requirements as defined in Section 2.2.

111 Purposes for Implementing the System

This TS 10 Standard is designed for Agencies and other transportation infrastructure owner/operatc-s tu
procure and deploy Connected Vehicle (CV) Roadside Units (RSU) in order to:

a. Reduce crashes and roadway fatalities as the highest priority

b. Reduce traffic congestion, fuel consumption, and emissions

c. Provide automated vehicles with situational awareness to supplement onboara sensors

1.1.2 Goals and Objectives
1.1.2.1 Support Present and Future Mobility

TS 10 is a Standard for the equipment deployed at the roadside to rupHort standardized over-the-air
wireless messages, applications, and cybersecurity measures througx« ot Morth America communicating
to:

a. Other OEM private vehicles for sale throughout North Americo

b. Public agency vehicles such as emergency and transit

c. Fleet vehicles, such as freight, delivery, taxis, ride shzve, \:aste collection, recycling, and Mobility on
Demand (MoD)

Aftermarket vehicle onboard devices for retrofit into existing public and private vehicles

Central management systems, such as traffic; transit, emergency, freeway, freight, and others
Personal Information Devices (PID), such &s.siaartphones

Micromobility, such as motorized scooter<, 02delec, and mobility aids

Infrastructure Sensors (IS) detecting 1 ne yuipped vehicles and Vulnerable Road Users (VRU)

Rail grade crossings

Public works personnel such as ¢ans:ruction workers, tow operators, waste collectors, and recyclers

—Tsa~oeo

1.1.2.2 Support Infrastructu e *>wner/Operator Procurements

TS 10 Standard enables use : agencies to have confidence in procuring infrastructure equipment that
remains interoperable 2nd « ffective as technology advances. The RSU device proposed here is designed
for future wireless technulogy and application through firmware or software within hardware constraints.
This Standard als~ recogni.-es that there could be multiple configurations of the RSU device depending
on a user agenc.’s p.ocurement needs.

1.1.2.3 Reducc Long-Term Total Cost of Ownership

The i 'ncuc: al and performance requirements of the RSU devices proposed are designed for the practical
ir, lemaontaf on of multiple transportation applications at a less long-term total cost of ownership. For
cvan.n'e, the cost of RSUs may be shared among agencies such as traffic, transit, and emergency
disuiicts to replace multiple special-purpose roadside devices serving dedicated functions, such as signal
control, transit priority, and emergency preemption that become RSU software applications.
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