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Disclaimer

This work was funded in whole or in part by the Federal Railroad Administration, US Department of
Transportation under U.S. Government Grant FR-TEC-0003-11-01-00, and is therefore subject to the
following license: The Government is granted for itself and others acting on its behalf a paid-up, nonexclusive,
irrevocable worldwide license in this work to reproduce, prepare derivative works, distribute copies to the
public, and perform publicly and display publicly, by or behalf of the Government. All other rights are reserved
by the copyright owner.

By downloading, using, or referring to this document or any of the information contained herein you
acknowledge and agree:

Ownership

This document and the information contained herein are the property of Meteorcomm LLC (“MCC”). Except
for the limited rights granted under the above license, you obtain no rights in or to the document, its contents,
or any related intellectual property all of which are the property of MCC.

Limited Use and Non Disclosure
This document is protected by copyright, trade secret, and other applicable laws.
Disclaimer of Warranty

This document and all information contained within this document or otherwise provided by MCC, and all
intellectual property rights within, are provided on a an “as is” basis. MCC makes no warranties of any kind
and expressly disclaims all warranties, whether express, implied or statutory, including, but not limited to
warranties of merchantability, fithess for a particular purpose, title, non-infringement, accuracy, completeness,
interference with quiet enjoyment, system integration, or warranties arising from course of dealing, usage, or
trade practice.
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Disclaimer

Assumption of Risk

You are responsible for conducting your own independent assessment of the information contained in this
document (including without limitation schematic symbols, footprints and layer definitions) and for confirming
its accuracy. You may not rely on the information contained herein and agree to validate all such information
using your own technical experts. Accordingly, you agree to assume sole responsibility for your review, use of,
or reliance on the information contained in this document. MCC assumes no responsibility for, and you
unconditionally and irrevocably release and discharge MCC and its affiliates and their respective officers,
directors, and employees (“MCC Parties”) from any and all loss, claim, damage or other liability associated
with or arising from your use of any of the information contained in this document.

Limitation of Liability & Disclaimer

This document is disseminated under the sponsorship of the Department of Transportation in the interest of
information exchange. The United States Government assumes no liability for its contents or use thereof.

In no event shall MCC or the MCC parties be liable for any indirect, incidental, exemplary, special, punitive, or
treble or consequential damages or losses, whether such liability is based on contract, warranty, tort
(including negligence), product liability, or otherwise, regardless as to whether they have notice as to any
such claims.

Any opinions, findings, conclusions, or recommendations expressed in this publication are those of the
author(s) and do not necessarily reflect the view of the Federal Railroad Administration and/or U.S. DOT

Trade or manufacturers’ names any appear herein solely because they are considered essential to the
objective of this report.
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Disclaimer

Hazardous Uses

None of the information contained in this document may be used in connection with the design, manufacture
or use of any equipment or software intended for use in any fail safe applications or any other application
where a failure may result in loss of human life or personal injury, property damage, or have a financial impact
or in connection with any nuclear facility or activity or shipment or handling of any hazardous, ultra hazardous
or similar materials (“Hazardous Uses”). MCC disclaims all liability of every kind for any Hazardous Uses, and
you release MCC and the MCC Parties from and shall indemnify MCC and the MCC Parties against any such
liability, including, but not limited to, any such liability arising from MCC'’s negligence.

Copyright and Trademark

Meteorcomm® and ITCnet® are registered trademarks of Meteorcomm LLC., and may not be used without
express written permission of Meteorcomm LLC.

Trade or manufactures name may appear herein solely because they are considered essential to the
objective of this report. The United States Government does not endorse products or manufacturers.

Document Number: 00002382-A

916/2012 © 2012 Meteorcomm LLC. All Rights Reserved. 4



Positive Train Control 220 MHz System

« PTC 220 is a system of hardware and specifically

developed software
— Hardware has built-in proprietary firmware & software

— System requires proprietary Messaging and System Management
System proprietary software
» Ensures integration between system software and hardware components
» Ensures interoperability between components and railroads

* Federal Railroad Administration partially funded
hardware development with Federal grant

o Software funded privately but available to all railroads
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Hardware Manufacturing &
Implementation

e Currently 2 sources for hardware
— Meteorcomm and CalAmp are OEM’s

* Both sources produce functionally identical radios
— Both meet Meteorcomm’s preference design
— Meet similar test and performance standards
— MCC fully tested upon shipment
 Regardless of sourcing, Meteorcomm and CalAmp can
assist user with customer support
— Training programs, customer service and system design/set-up

e Meteorcomm to provide limited support
— Other manufacturers seeking to produce hardware upon request
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Radio Firmware & Software

 Regardless of manufacturer, all radios leave factory with

identical operational firmware & software

— FW/SW developed privately but made available to all at cost recovery
prices

— Set-up includes any FW/SW updates required to bring current
« Radio purchase price includes license for proprietary

Meteorcomm FW/SW required to run radios
— License entitles purchaser to all FW/SW updates

* Other hardware manufacturers may enter market
— Will require licensed FW/HW or
— May develop own code but must prove interoperability with MCC system
— Must meet same standards as current hardware & software
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Testing

e System has passed lab testing, closed track field testing

and open track field testing
— Proof of concept, product validation, fabrication

— Hardware component testing
« Reliability, noise & EMI, operating environment, life cycle
« Locomotive performance tested on 8 families covering
« Software integration
— Software
« System integration/regression testing
» Interoperability testing
» Mobility, back office federation

— Test results to be available through AAR and FRA
e Operators work with MCC and TTCI to perform field tests
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Technical & Product Support

« Manufacturer Support - Hardware

— MCC will provide briefing and documentation (on request)
« Systems design guidelines & requirements
« Hardware performance specifications
« Manufacturing specifications (July 2012)
« BOM'’s (July 2012)
« Test specifications (July 2012)
» Licensed software for total system operation

e Operators — Hardware & Software
— Hardware warranty on MCC purchases
— Software updates as part of licenses (Fee)
— System design and set-up (Fee)
— Lab and field testing plans (Fee)
— Troubleshooting and problem resolution (Fee)
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Technical & Product Support

e For more information

— Please contact our Service Desk
(https://support.meteorcomm.com/home) if you have any questions.

« Cost recovery and support pricing — next presentation
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