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Voice over IP:
The next generation
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Transmitting voice traffic over Internet protocol offers a cost-effective way to enhance
existing communications operations without adding extensive new infrastructure.

In this age of downsizing and
budget cuts, voice and data
communications between the

field and the office are more impor-
tant than ever.

The need for wide-area dispatch,
interoperability and backup dis-
patch once created challenges for
utilities, municipalities and other
land mobile radio users. Now,

however, the newest
generation of voice
over Internet protocol
technology can provide an effec-
tive, cost-efficient resolution of
these issues.

One company benefiting from
the newest technology is Colum-
bus, OH-based American Electric
Power. AEP’s Western Region
(Texas, Louisiana, Oklahoma and
Arkansas) consists of four operating

companies, each with its own indepen-
dent two-way radio network.

Previously, AEP’s mobile data
help-desk and network operations
center employees could talk with
vehicles within the operating
company where they were located,
but not to the other three. This
handicap was affecting customer
service, costing extra money and

creating
frustration all

around. Things turned around
when AEP looked to VoIP as a
way to not only connect all four
companies, but also to connect
them using existing radio equip-
ment, covering 152,000 square
miles of territory.

Catalyst Communications Tech-
nologies provided IP Radio to

AEP. The system routes voice from
two-way radio users across an ex-
isting wide-area network or local-
area network to standard desktop
PCs, with some transmissions
traveling more than 700 miles
and traversing at least five rout-
ers. It also allows users to monitor
multiple radio systems from a
single PC. Second-generation ad-

vanced capabilities allow us-
ers to change talkgroups and

systems from an authorized
remote PC, search and
sort a centralized data-
base of users for indi-

vidual calls, view the name
of the caller as well as emer-

gency and radio system mes-
sages, and scan audio from

multiple operating companies.

Reduced equipment cost
“The problem of inde-

pendent radio systems
within a large company
is common in today’s
ever-consolidating util-
ity industry,” said Jim

Smith, communications engi-
neer at NiSource, whose operating
utility companies serve a high-
growth energy corridor through
nine states. NiSource is a holding
company whole operating compa-
nies engage in all phases of the
natural gas business. “As compa-
nies merge or reorganize across
states, they need to consolidate

AEP’s Western
Region radio

systems extend
across four states.
VoIP radio allows

AEP to connect
four independent

companies and
cover 152,000

square miles.
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weekend dispatch and special as-
sistance functions for different re-
gions. The cost of installing or

relocating leased telephone lines
and radio equipment is prohibi-
tive,” Smith said.

Even if a company is willing to
pay for dedicated circuits to connect
a new location, providing the desk

space and managing
all the radio units
needed for given job
functions are prob-
lematic, Smith said.

“Incompatible radio
systems or the need to
consolidate the work
groups of the two com-
panies may also
present problems. Dif-
ferent companies may
have different fre-
quency bands or even
worse, different trunk-
ing protocols.”

Barry Martin, di-
rector of emergency

communications for the city of
Lynchburg, VA, also sees interoper-
ability advantages. Lynchburg’s

radio system serves police, fire and
public works across two central Vir-
ginia counties and two cities. Mar-
tin said VoIP is a useful tool for
interoperability among municipali-
ties that need to communicate but
that may have different radio
systems. Having the radio consoli-
dated into an existing PC is an-
other plus because it frees desk
space of cumbersome dedicated
radio clutter.

“Not only can IP Radio tie differ-
ent agencies together, it provides
cost savings to our users by linking
offices to field workers and reduc-
ing the amount of work space re-
quired,” Martin said. The system
also increases the value of the
city’s existing investment in fiber
optics by allowing radio traffic to
be routed across the fiber network
in the same data stream with other
computer applications, he said.

The architecture of an IP Radio system provides a gateway between mo-
biles and PC dispatch stations that may be hundreds of miles apart.
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At AEP, using the existing radios
and infrastructure was also impor-
tant because the company couldn’t
justify the cost of connecting the
four areas of its Western Region.
All of AEP’s 248 transmitter sites
are 800MHz EDACS (Enhanced
Digital Access Communications
System), Com-Net Ericsson’s
trunked radio system. As such,
they can take advantage of second-
generation VoIP through any
transmitter site.

The VoIP approach places a mo-
bile radio anywhere within the
coverage area of each operating
company. The audio from each mo-
bile radio is fed across AEP’s
WAN—not only to the help-desk
and network operations center, but
also to other employees who want
to take advantage of the tech-
nology’s features.

The time and money AEP once

spent on telephone calls is now a
thing of the past. Before the com-
pany installed VoIP, field workers
had to find a pay phone and make
a long-distance call to the help-
desk when they had problems.
These hidden costs didn’t show up
on any department’s profit-and-
loss statement, but they were real.
Worker frustration was also real,
and it was a drain on productivity.

Now, field workers use the two-
way radios in their trucks to talk di-
rectly with the help-desk. The time,
money and hassles associated with
pay phone calls have vanished, and
productivity has risen.

At NiSource, Smith was initially
concerned that voice quality would
be lost by routing radio transmis-
sions over a WAN instead of over
dedicated phone circuits. He had
experimented with some of the free
Internet telephony services and

was unimpressed. Smith found
that VoIP didn’t suffer from the
gaps, distortion and delay of some
Internet telephony
applications.

“Most radio us-
ers don’t even
know they are
talking through
the computer net-
work,” Smith said
“Even the first syl-
lable is routed ev-
ery time. The voice
quality is superb.”

“We’ve devel-
oped a better-than-
VOX solution,” said
Curtis McKim,
technical leader at
Catalyst. “Working with Virginia
Polytechnic Institute, our team
created this technology specifically
for land mobile radio users. The

Now, field workers
use the two-way
radios in their trucks
to talk directly with
the help-desk. The
time, money and
hassles associated
with pay phone
calls have vanished,
and productivity
has risen.
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the appropriate server. As we add
more servers we’ll be able to con-
trol access for some users by re-
stricting which ones they can use.
We can also specify whether or not
the PC user will have ‘supervisory’
privileges.”

Both supervisory and standard
users can make and accept indi-
vidual calls. Supervisory users can
also change trunked talk groups
and systems, preempt standard us-
ers and activate the radio’s scan
function. Allowing only a few
people to change the settings re-
duces confusion about which audio
office-based users are listening to,
further increasing efficiency. This
flexibility is one of the benefits of
the software-based VoIP approach.

The second step in the process is
loading client software on the re-
mote PC. Typically, this involves
sending the user an email that
tells him where to find the setup
file on the network. The setup file
runs a wizard to install the soft-
ware on the machine, and the cli-
ent can be ready for action in less
than 15 minutes.

Relocations of dispatch positions
are even easier. At AEP’s facility, ,
the help-desk changed floors with-
out rerouting coaxial cable and
dedicated circuits. They just un-
plugged their PCs on one floor and
plugged them back in on another.

Direct access
AEP’s network operations center

can provide faster service to cus-
tomers and is using less manpower
to get the job done. When a field
technician is working a problem,
it’s critical that the situation be re-
solved immediately. In the past,
the field technician would relay in-
formation through a local dis-
patcher who would call the NOC
by telephone to pass on the infor-
mation. Now, the technician can
speak directly to the NOC.

Direct-radio access is also key
for AEP’s mobile data users. When
truck-based mobile data comput-
ers need to be rebooted, the utility
can broadcast instructions to all
MDC users through its direct VoIP
link, saving time and money. VoIP

approach provides true push-to-
talk functionality. In addition,
when one PC talks, all the other
PCs can hear the transmission.”

Smith had additional concerns
that this VoIP product would con-
sume excessive bandwidth on the
utility’s network, but according to
McKim, “IP Radio routes audio
packets only when someone is
talking. Thus, when the talk group
is idle, there is virtually no net-
work traffic. When someone is
talking, the audio is sent out only
once, even if a dozen PCs are lis-
tening, using a computer-network-
ing technique called multicast.
The audio is compressed before it
is routed, further reducing net-
work traffic.”

NiSource was able to easily inte-
grate VoIP into its operations,
Smith said. “It rides on top of our
existing network traffic, without
causing congestion or other WAN
problems. We hardly even know it’s
there.”

Desktop dispatch
By shifting from a hardware-

based approach (traditional tele-
phone-set-like remotes) to a
software-based technology (PCs),
placement of radio access positions
is much more flexible than before.
The initial installation is quick
and straightforward. Later, when
the inevitable office moves occur,
relocation is even simpler.

Catalyst’s approach uses a cli-
ent-server architecture, with the
client running on a standard PC.
This approach calls for at least a
233MHz processor in the desktop
PC, at least 64M of RAM and an
off-the-shelf duplex sound card so
that users can hear radio prompt
tones on each transmission.
McKim’s team identified a few
sound card types incompatible
with Windows NT, but found most
modern PC hardware sufficient.

For NiSource’s Smith, the ease
with which he can add clients to
the network is a plus, and his cus-
tomers like the flexibility for vary-
ing access among users.

“It’s a two-step process,” Smith
said. “First, we enable the client on
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also saves manpower when mobile
data users need to talk one-on-one
with the help-desk. Such conversa-
tions can be restricted to only
those involved so that other users
are not  distracted.

Just knowing who is calling can
also speed operations. When a ra-
dio is transmitting, the system de-
tects the unique identification
number of the calling radio, trans-
lates it to a full first and last name

and displays the name on the re-
mote PC.

Likewise, when another PC is
transmitting, the receiving PCs
not only “hear” the audio but also
“see” the user name of their caller.

At NiSource’s Indiana facility,
VoIP gives users a tool for talking
one-on-one by raising the EDACS
individual call feature to a new
level. “Office personnel can access
a full directory of radios,” Smith
said. “They can sort the list by first
name, last name, department and
home region. They can even search
the list electronically. They find the
person they want to talk to, double-
click and transmit. It’s that quick.”

Field workers can also make an
individual callback to support em-
ployees. The PC rings if no one re-
sponds in the first 30 seconds. This
was an important feature added to
the second-generation product.
During development, utility engi-
neers realized that ringing alone
was insufficient. With many differ-
ent regions feeding the same PC, it
could take time to determine
where the call was coming from.
The product’s global view window
provides a summary presentation
of all the server locations. But
when multiple locations were si-
multaneously routing individual
calls, it was hard to tell which one
had not been answered, so Cata-
lyst added a ringing icon to the glo-
bal view window.

“The combination of the ringing
and the icon alerts them to the need
and directs them right to the caller
almost instantly,” McKim said.

The PC-based approach lends
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Remote cl ient with headset and
speaker volume control.
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itself to other advanced capabili-
ties like call history, on-line help
and a presentation that’s easy to
learn as you go. The call-history
window presents the most recent
32 calls from each location. If a PC
user is busy on another call or
away from his desk, he can see who
called, when the person called and
how long they talked. It also indi-
cates if another PC user took the
call and responded.

These are features that public
safety agencies especially value,
said Martin. “IP Radio provides
critical, real-time information to
knowledge workers about who is
using the radio system and how
much they are using it.”

Emergency communications
workers also benefit from tools
such as on-line help. Detailed
descriptions of how to operate the
system, along with intuitive visual
presentation, reduce training time
and eliminate uncertainty for
new workers.

“Experts that used to convey
their knowledge via a dispatcher
now feel comfortable clicking on
their PCs and talking directly with
the field,” Martin said.

The graphical user interface on
their PC screens helps users un-
derstand what’s going on, Martin
said. “For instance, the interface
changes when a user makes a
group call versus an individual call.
Radio users often get mixed-up.
They think they’re transmitting to

only one person when they are ac-
tually broadcasting to many. This
creates confusion and wastes time.
The PC screen makes it clear to
whom they are talking, saving
vital minutes.”

VoIP users find that once they
have it, they can quickly discover
new ways to take advantage of its
flexibility. At NiSource, the system
will enable the testing of radio sys-
tems across the company’s nine-
state territory, Smith said. “We’ll
be able to test every system we
have from one PC at company
headquarters.”

Eddie White uses IP Radio in the network operations center.

In Virginia, Martin envisions
using VoIP technology as a backup
for public agencies’ full-featured
consoles. “Because it uses different
hardware, software and connec-
tions, the technology provides a lot
of useful redundancy,” he said.
“When you also consider that VoIP
remotes can be brought up quickly
in almost any location across the
region, the technology opens up
powerful possibilities, not only for
backing up a disabled operations
center, but also for supplementing
recovery efforts during storms and
other disasters.” ■


