F

		
For the railroads’ communications architects,
		
the implementation of PTC is a complex and
		
legislated initiative. Although some would like
		
to press the reset button, the deadline does not
afford the freedom and time for a major re-analysis of
the PTC architecture and redesign of an ideal solution.
Faced with this reality, technologists at the major
railroads have been working incrementally, designing
very effective systems by adapting the architecture
to fit their needs and taking advantage of existing
communications infrastructure without compromising
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interoperability. These systems help establish a
technology mix both in the field and in the back office
that will yield a demonstrably better system, while
attempting to meet the legislated time constraints.
Despite its many requirements, the PTC
architecture does allow flexibility in defining the
communications system between components. Where
appropriate, railroads should consider using IP-based

communications as a supplement to relying solely
on the radio-based communication system, in
development, that underpins interoperability. In
fact, a mix of IP-and radio-based communication
technology is advantageous for a number of
reasons, as evident in the case of CSX.
In contrast to 220 MHz radio-based
communication, IP-based communication is
available now and has a proven track record. It
has the bandwidth to support the data required
for systems management, whereas the radiobased system has less capacity. Moreover, its
implementation mitigates the risk associated
with reliance on a new custom radio technology
and adds redundancy to the communications
network. The CSX executives charged with PTC
implementation evaluated the benefits and related
costs.
“We saw the opportunity to take advantage of
our existing IP connectivity to the field and expand
it and thereby not rely on a single communications
path for PTC,” says Henry McCreary, Director of
PTC Communications at CSX Technology. “This
also fits with our strategy for IP to the Wayside for
improved visibility and management.”
IP-based communication will provide a
complete, realtime view into the network and
operations, and it will allow troubleshooting and

management of field assets. CSX architects and a
team from Princeton Consultants worked together
to build a communications relay system that will
complement the radio-based system and enable
end-to-end IP communications between waysides
and locomotives. Completed in less than one year,
CSX’s IP-based communications relay design is a
testament to successful incremental development in
a mandated business environment.
Other railroads should evaluate this approach
to develop one that works for their specific business
needs. Blending IP and radio-based communication
will yield more reliability and improved
performance, as well as provide extensibility for
added functionality like systems management or
consolidation with current dispatch traffic.
A proposed communication solution utilizes
redundant IP links and 220 MHz radio for
interoperability. Wayside status messages can be
transmitted to locomotives via various IP paths or
by radio from one or more base station radios. This
path flexibility underpins the increased availability
of the mixed IP and radio solution. The necessary
220 MHz radio coverage can be achieved with the
use of distributed base stations, while waysides
can be primarily IP connected. The current PTC
communications and messaging architecture allows
this configuration.

Traditionally, the railroads feel very comfortable
with radio-based communication. They’ve used and
maintained it for decades—they know radio. It’s a
system that is easily controlled internally and does not
rely on external providers for bandwidth. In contrast,
IP requires reliance on external providers. However,
there are notable limitations of using only radio-based
communication. Asset and systems management will
be more difficult, and many advanced protocols will be
unavailable through radio. There are also security risks
that should not be ignored.
“At CSX, we’re aiming for ‘dual, independent IP
paths’ to each field location,” says Henry McCreary.
“One path is always wireless. The other is either landbased or wireless as well, but care is taken to ensure that
it is independent from the primary wireless path—key
to achieving availability.”
From an implementation standpoint, choosing
a radio-only design will force communications
architects to reinvent some of the same protocols
that have already been implemented and are tested
and in place for IP. With radio, protocols are subject
to bandwidth limitations that entail risk, whereas
many IP technologies are in use, proven and reliable.
For example, the IP-based version of Network Time
Protocol (NTP) allows one to synchronize time across
the entire network—a cornerstone of PTC. This
synchronization would be much harder across a radioonly-based network.
Some railroads are immediate candidates for a
robust, IP-based solution. Commuter railroads tend
to have less geographical area to cover, and they may
already have access to wireless IP because they operate
in densely populated areas. For railroads without
existing wireless connectivity, proximity to population
centers is a strong indicator to consider IP, but even a
railroad with a high percentage of rural lines should
consider IP because wireless coverage is rapidly
improving.
A cost-benefit analysis will determine what
investment in IP makes sense:
n What kind of performance improvement do we want
our communications to achieve?
n Can we accept the limitations and risk of a radio-only
solution?
n Have we fully evaluated IP-driven functionality?
n Do we have existing IP coverage to leverage?
n What are the tools that facilitate the right mix of IP
and radio?
The answers to these questions should generate
more value out of a hybrid communications network.

On the signaling side, some railroads are faced
with a related dilemma: to simply retrofit wayside
locations with new PTC equipment; or to completely
upgrade them and integrate the PTC functionality.
Many railroads have decadesold wayside signaling
equipment that leverages technology that is old and
hard to maintain, albeit functioning safely. Integrating it
with PTC is challenging, unproven, and scattered with
pitfalls. The second option, a complete site upgrade to
utilize modern signaling equipment, is favored by some
railroads. It is a proven method, though it may entail a
more expansive initial implementation.
PTC will force the railroads to choose. The less
expensive, short-term course would be to rush to
meet the PTC deadline and install PTC equipment to
interface with existing legacy equipment. The potential
consequences of creating such an architecture in a short
period of time could entail grave consequences years
later if the present unknowns turn out unfavorably.
Instead, railroads should embark on a suitable wayside
modernization program to improve, not just maintain,
current levels of safety and efficiency.
In mixing IP and radio-based communication
and in modernizing wayside infrastructure,
technologists at CSX and other railroads are presently
making key decisions to design and implement real
improvements—beyond safety—that will last for years
after the PTC deadline has passed. For them, simply
meeting the PTC requirements is not good enough.
Rather than search for a Reset button that doesn’t exist,
they’re working strategically and nimbly to safely attain
the most reliable railroad that is possible.
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