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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: 00002381-A
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220 MHZ PTC Radio System Overview

Three radio types:

 Base Stations — Installed at fixed locations to provide
radio network coverage

e Remotes
= Locomotive Radios - Mobile radio elements of the ITC 220
MHz network
» Wayside Radios - Fixed-location radios installed at
waysides

Primary purpose — Ensure the locomotive
receives timely track status messages
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220 MHz PTC Radio System
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Base Station Radio

* |nstalled at fixed locations

* Provides RF connectivity
between the Back Office and
remote areas
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Locomotive Radio

 Mobile radio elements of the ITC
220 MHz network

MODEL NUMBER:

SERIAL NUMBER:

e |nstalled in the cab of locomotives
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Wayside Radio

 Remote, fixed-location radios installed at waysides

* Provides wayside signal status, switch position, and track integrity
Information to locomotives via a 220 MHz RF link
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PTC Radio Functional Specification

MCC Specification Document

ITCR 1.0 Functional Product Specification, MCC DCN
00001056-D, January 12, 2012.

9/16/2012

This document defines the 220 MHz PTC radio functional
specifications. This includes:

= Ethernet connections and IP configuration

= Front panel indicators and CLI command summary
» Radio configuration and software download

» Special operating modes

= Slot timing, GPS, and base station selection

= Data logging and radio status
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Specifications and Primary References

 |ITCC Radio Requirements Baseline, REQ-PTC-00001007-F, March
18, 2011.

 |ITC 220 MHz Radio Hardware Specifications, MCC DCN 00001040-
E, August 29, 2011.

o |TC 220 MHz Radio System Architecture Specification. MCC DCN
00001049-A, December 22, 2010.

 |ITCM 1.0 HRX Specifications, DCN: 00001043-C, v0.98.
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Network Connections

Each radio has two Ethernet ports

Network Port
* Primary use is data connection to the BO

« Maintenance Port
* Primary use is for local connection to the radio

« Both ports can be configured

e DHCP server
e DHCP client
o Static IP address

 Radios communicate with messaging servers via
Ethernet using the HRX protocol
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User Interface — Front Panel Visual Indicators

m Consta_nt illumination indicates normal radio GREEN
operation.

m Used for Indicating a variety of fault conditions RED
llluminated when the radio is keyed RED

. llluminated when the radio is receiving a valid 220
MHz PTC signal. AMBER

llluminated when the VSWR of the TX port exceeds
approximately 3:1 or the TX forward power is not RED
within 25% of the RF output power setting

Standby Ierlcates the radio is in standby mode and TX is e
disabled

RF Link Indlcate.s an RF link has been established between S
two radios

DETENE I ELS Hluminated when the radio has a connection to an AMBER
Link (DTL) ELM through the Ethernet network port.
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User Interface — CLI Commands

Examples of common CLI commands

BOOT Restart the radio

Command

CHANNEL Query or configure channel table

CONFIG Display basic parameters of radio

HELP Provide command list or help on a specific command
LINKSTAT Query RF network link statistics

LOGON Initiate password protected command session
LOGOFF Exit command session

Test IP connectivity

REV Display software revision information

SAVE Save modified configuration data in nonvolatile memory

STAT Display basic radio status information
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Power On Self Test Summary

m Dynamic RAM is tested for correct operation.

The firmware image is checked for corruption. Failure at this point

Image , , : :
can result in automatic rollback to a previously stored image.

The internally stored configuration parameters are checked for
CONFIG _
corruption.

A test is performed to ensure that the CIM is present and can be
read.

Voltage levels of all internal power supplies are tested to ensure
they are within the allowable range.

DC Voltage

Firmware A hardware watchdog timer ensures that the firmware is running
Operation properly.
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Radio Configuration

Each radio contains a configuration information module (CIM)

9/16/2012

Removable memory device (SD card)

The CIM stores the following information:
= Site specific information
» Radio configuration data

A CIM with valid configuration data must be installed for a radio to go
online after power up

Three separate configuration parameter files, only one of which is
used at a time

Changes can be accomplished either by loading in a new
configuration file onto the radio or by manually making changes to
individual parameters.
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Radio Configuration cont.’ d

The radio has three sets of configuration parameter values:

File  |Descripton

Current

e Active radio configuration parameter values

Configuration
& e Copied into radio memory at the time of boot up

Parameter Settings

Rollback . . .
Configuration values parameters used if a rollback to a

previous version of the radio configuration is desired

Configuration

Parameter Settings

» Configuration values set at the time of manufacture
Factory Default

* These values are locked and cannot be altered
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Basic Configuration Elements

Area  |Descripon

Lo [hitile=14le1y " radio ID, customer ID, site name, and serial number

ITC channel numbers, transmit power level, various network

parameters, parameters that control the selection of base
Conflguratlon
stations are configurable

1/0 IP address, subnet mask, default router, and DHCP
Configuration [geelalil={V[g:1dle]y

The selection of which parameters are locked and the use of
Features passwords

Ti The time and date, time zone, synchronization source (e.g.
ime

internal clock, base station, or a GPS receiver)
Diagnostic The types of diagnostic information generated, level of detail,
Information and where it is stored or routed
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Software Download

 Firmware image — radio software file installed on a radio

 Firmware images can be upgraded with specific file downloads to
the radio

« Afirmware image can be loaded into the radio via the
maintenance port or remotely via a broadband network
connection

* For remotes, firmware images can be downloaded over the air via
the 220 MHz RF link from a base radio

* There is sufficient memory to store four firmware images in the
radio. This includes the factory default image.

« |f a failure is detected during the firmware update and installation
process the radio will automatically roll back to the previous
software version
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Special Operating Modes

Standby

Excluding some test mode transmissions, while in standby the radio all
radio transmissions are inhibited.

Other than to transmit, the radio is able to receive and operate otherwise
normally during standby.

While the radio is in standby mode, it has a special indicator LED on in
its front panel. The standby status can be queried from the radio.

Sniffer

Specific operational mode that allows all air interface packet traffic on the
common channel and one user specified local channel to be logged to an
external device

While in the sniffer mode the radio ceases normal operation and the
transmitter is disabled

Sniffer mode can be invoked through the command line interface locally
via the maintenance port and remotely via the data port

9/16/2012 © 2012 Meteorcomm LLC. All Rights Reserved. 20



Remote Radio Base Station Selection

Base station selection is based on a weighted metric of
multiple parameters calculated for each candidate base

_ Parameter Description

BIEELTS Distance from the remote radio to the base station
Base station signal level at the remote radio

Ba,s? . Amount of available RF bandwidth at a base station
Utilization

A base that has been dropped by a remote cannot be
reselected for a time determined by hold-off

This is the ratio of packets sent to packets
acknowledged and is an indicator of link quality
Base Bacon Ignore base stations for which the base beacon

Count messages received by the remote is below a threshold

Hold-Off Time

A/T Ratio
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Data Logqging

 Radio activity can be logged and the level of detail is
configurable.

« Data can be logged to an external device via the maintenance
port

 Logged data may include:

= Commands received from the maintenance port and the
corresponding responses to those commands

» Informational messages concerning radio activity including message
traffic and air interface packet traffic

= Diagnostic information

= The logged data is controlled by enabling various levels of traces on
the radio maintenance port connection.
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Radio Status and Diagnhostics

The radio collects statistics on RF link quality and throughput for
both RF and Ethernet links

Except those parameters which have been specifically masked
for security reasons (e.g. passwords), the status of configurable
parameters is accessible through the maintenance connection

The radio can be queried for version information via the
maintenance connection

Key parameters monitored by the radio:

= Supply voltage

= \oltage under transmit load

= RF power output, temperature
» RF link connectivity

» Ethernet link connectivity

» Processor operation
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