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Tracking the 
WiMAX business case

Using WiMAX as part of a multi-technology solution, train operators can build a sustainable business model for 
wireless broadband
Monica Paolini, Senza Fili Consulting

N
obody would question 
the advantages of having 
wireless broadband on 
trains—or anywhere else 
in public transportation 
for that matter. Wifi 

access is at the top of the passengers’ 
wish list and train operators have 
started to use wireless broadband to 
run trains more safely and at a lower 
cost. The question that most train op-
erators struggle with is how they can 
afford the huge costs associated with 
building and operating a broadband 
network? 

At the same time, the need for 
broadband on trains—and more 
generally in public transportation—is 
becoming more urgent. Government 
agencies increasingly work with train 
operators to increase ridership to 
relieve traffic congestion and reduce 
emissions. A free wifi connection for 
passengers can attract many yet unde-
cided commuters to public transpor-
tation, as the time spent commuting 
becomes part of their daily work day. 
“Passengers tell us that they love to 
arrive in the office and have already 
read and dealt with email on their 
way to work,” says Abraham Kololli, 
deputy chief and information systems 
manager at the Utah Transit Author-
ity (UTA), which runs a leading-edge, 
WiMAX-based broadband network 
along its ‘Frontrunner’ route in Salt 
Lake City, Utah.

More passengers on trains mean 
fewer cars on the roads, but also more 
ticket revenues for train operators. 
After the spike in gas prices, train 
operators saw an increase in ridership, 
but they are worried about slipping 
back to previous levels in the long 
term. Broadband connectivity will 
help them increase the appeal of the 
service and keep revenues up.

At the same time, train operators see 
the need for a broadband network to 
support their own safety and opera-
tional applications. Their signalling 
networks, such as GSM-R, provide a 
reliable link to their operation centre, 
but at 9.6Kbps it cannot transport 
CCTV uplink feeds or detailed car 
diagnostic and sensor information, or 
support applications tied to ticketing 
or information to passengers. These 
are among the applications that allow 
train operators to manage their fleet 
more efficiently and cost effectively, 
and to increase safety and security. 

The initial business models of train 
operators charging $10 per day to 
provide internet access to passengers, 
or to recoup costs through advertise-
ment, has proven untenable. So can a 
rail network business model be shown 
to be profitable or at least not become 
a daunting, recurrent cost? Data from 
the early experiences of train operators 
cast a positive light on this issue. 

First, it is becoming clear that in 
nearly all cases operators are financial-
ly better off not charging passengers 
for access and benefit from increased 
ticket sales (train tickets are more 
expensive than broadband access, so 
operators need few extra tickets to 
make up for broadband). In addition, 
free internet access is cheaper to pro-
vide than its paid version (much lower 
overhead and customer support costs) 
brings to the train operator positive 
PR and keeps passengers happy. 

But just as important is to extend 
the scope of the network to include 
safety and passenger applications that 
bring cost savings to the train opera-
tor, which can give the train operator 
access to public funding. 

The wireless challenge
It is tough to provide a consistent, 
reliable broadband link to trains. They 
travel at high velocity, from the dens-
est metropolitan centres to the most 
remote urban areas, and have metal 
frames that are inhospitable to RF 
signals. Furthermore, they have pas-
sengers ready to spend their travelling 
time by looking at YouTube, Hulu or 
their favourite video feeds that create 
substantial bandwidth requirements. 

Many network architectures can be 
used in a railway environment, but 
one thing is clear: there is no single 
technology that can meet the railway 
requirements. Even within a network, 
using any single technology imposes 
strict tradeoffs—mostly limitation 
comes from limited coverage or lim-
ited bandwidth. 

Satellite provides good coverage 
(at least outside dense urban areas), 
but costs are extremely high and 
uplink capacity is limited. Cellular 
networks provide good coverage, 
but their capacity is limited, even 
with solutions that enable the use of 
multiple network cards. In this case, 
the network picks the operator with 
the best link, or transmits using all 
cards concurrently. Operating costs 

may be high, especially where the 
mobile operators impose caps or do 
not offer advantageous plans to train 
operators. 

WiMAX offers multiple options. 
The train operator may use the 
infrastructure built by an operator 
(eg, Trimet in Portland, Oregon, has 
an ongoing trial with Clearwire) or 
build its own (UTA’s Frontrunner) 
typically using unlicensed spectrum 
with WiMAX-based technology. 
This provides the best bandwidth 
on the train, but the cost to cover 
long routes can be high and build-
ing the infrastructure along the 
tracks requires substantial coordi-
nation efforts. 

To combine the advantages of dif-
ferent technologies, train operators 
have started to build networks with 
multiple wireless interfaces—eg, a 
network that combines cellular and 
WiMAX networks. Equipment in 
train cars choose which network to 
connect to depending on availability. 
Typically in areas with high traffic, 
the network operator uses WiMAX 
and falls back on cellular in rural ar-
eas where trains have typically fewer 
passengers. 

The Utah Frontrunner adopted 
this approach with Nomad Digital, 
building a trackside network using 
the 5.8GHz band with equipment 
from Redline Communications that is 
complemented by cellular connectiv-
ity. This allows passengers to have a 
continuous connection through their 
trips, but bandwidth may fluctuate 
when the train handoffs from one 
network to the other. 

The Frontrunner network operates 
along a 40-mile route, on 12 trains 
travelling between Ogden and Salt 
Lake City. Most passengers are com-
muters and many carry their laptop 
with them. The UTA management 
was surprised at the success of the 
initiative. They soft launched service 
without any marketing to test it 
first, but to no avail. News about the 
open network spread virally among 
travellers, and they soon had 700 to 
1,000 individual connections per day 
out of 7,000 to 8,000 passengers. Pas-
sengers have been very supportive. 
“They often work in the IT sector 
and many help us troubleshoot the 
system,” said Kolloli. 

The rail network works alongside 
a bus network, deployed by Parvus, 

that covers 60 commuter buses, each 
equipped with a Sprint EV-DO card 
connected to a wifi access point 
that provide free internet access to 
passengers. Out of 30 passengers, 
typically three to five are connected 
and the 700-800Kbps bandwidth 
is sufficient to provide a good user 
experience. 

As it is often the case, passenger 
access was the first application to go 
live, as the requirements are more 
easily met. UTA is planning to deploy 
internal operations for dispatching, 
performance tracking, fare collection, 
real-time traffic information at a later 
date to maximise the return on the 
investment.

The WiMAX opportunity
Where trackside deployments are 
allowed and the train operator has suf-
ficient funds to deploy a fully-owned 
network, WiMAX is the technology 
that in many environments provides 
the best price-performance balance. If 
fibre is available along the tracks, it can 
be tapped to provide backhaul. Alter-
natively wireless backhaul can be used. 
The addition of cellular connectivity 
is a cost-effective strategy to optimise 
coverage and provide redundancy. 

WiMAX operators can alternatively 
support in-car train services over their 
WiMAX network or extensions of such 
network that may be at least partially 
funded by the train operator, provided 
that they have sufficient spectrum. This 
allows the train operator to benefit 
from connectivity without having to 
independently operate the network and 
from the ability to rely on interference-
free licensed spectrum.

Each train operator has to carefully 
evaluate what its needs are—in terms 
of traffic generated by passengers, 
and safety and operational appli-
cations—and select the best suited 
network architecture and wireless in-
terfaces, to get the best performance 
for the funding available. If the right 
choice is made, a sustainable business 
model can be devised, as long as the 
network leverages multiple services 
and applications. 
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WiMAX on board in Salt Lake City
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