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This issue marks the introduction of our 
new Broadband Apps section – the suc-
cessor to Killer App Magazine, which 
was published in these pages and online 
from June 2006 through June 2007. 

In Killer App, we celebrated the as-
tonishing diversity of new applications 
that were taking advantage of broad-
band and ultrabroadband networks. We 
brought you stories about consumers, 
businesses, governments, educators, re-
searchers, health care providers, artists 
and others who were using high-speed 
networks in creative and useful ways. 

But even though we enjoyed writing 
about scientists using underwater cam-
eras to save the manta rays, surgeons 
performing operations using robots 
they controlled over the Internet, and 
dancers giving performances in virtual 
space – and we hope that you enjoyed 
reading about them – we understood 
that many of these applications were of 
little immediate use to our readers. 

Because so many broadband appli-
cations today are directly relevant to 
our readership, we thought the time was 
right for a more intensive focus on the 
applications most valuable to you.

ChiCkens and eggs
In the first issue of Killer App, ana-
lyst Michael Render described what he 
called a “chicken and egg” problem: the 
shortage of high-speed networks meant 
there was little demand for innovative 
applications, and the shortage of in-
novative applications meant there was 
little demand for high-speed networks.

Only a year and a half later, the 
chickens and the eggs both seem to be 
thriving. Render’s most recent study 
puts the number of US fiber-to-the-
home subscribers at more than 2 mil-
lion, and broadband use in general is on 
the upswing. Encouraged by this grow-
ing market, application providers have 
turned their attention to Internet-en-
abling their old applications and devel-
oping new applications specifically for 
the Internet. 

A couple of eye-opening statistics: 

• In January 2006, Salesforce.com, 
a supplier of Internet-based cus-

tomer relationship management 
software, opened an “AppEx-
change” for business applica-
tions that can be integrated with 
Salesforce. Currently more than 
725 applications are available  
on AppExchange. 

• In May 2007, the social network-
ing site Facebook launched a 
platform for developers to build 
social applications integrated 
with Facebook. Five months lat-
er, 6,534 Facebook applications 
are available.

This flood of new applications shows 
no sign of abating. In fact, we believe it 
will only accelerate the more people 
come to appreciate the capabilities of 
high-speed networks.

BroadBand for ProPerties
With so many new broadband applica-
tions coming on the market, we con-
cluded that it was important for us to 
become more selective in our coverage, 
so we could help our readers identify the 
applications most important to them. 

The new Broadband Apps section 
will focus on how property owners, 
municipalities, network builders and 
service providers use broadband appli-
cations to:

• Cost-effectively develop and 
maintain their properties 

• Improve government and utility 
operations 

• Attract and retain home buyers 
and renters 

• Attract and retain businesses in 
their  communities 

• Attract and retain customers for 
telecommunications networks 

• Generate new revenue streams.

We will bring you success stories 
from the US and around the world, 
highlighting the ways you can use ap-
plications to leverage the power of net-
works. While we may make room for 
the occasional “futuristic” story, for the 
most part we’ll stick with applications 
you can use in the here and now.

Controlling energy Usage
As oil prices rise and concerns about 
climate change mount, “green” build-
ings are increasingly in demand. At 
the Broadband Summit in September, 
a number of attendees asked how they 
could use their broadband networks to 
control their buildings’ energy usage 
and costs. 
This month’s issue offers examples of 
property owners saving money by cut-
ting both peak and total energy use. 
Some owners are adopting energy-
monitoring applications spontaneously, 
while others are responding to incen-
tives offered by utility companies that 
are trying to avoid having to build more 
generating capacity.

the networked ConstrUCtion site
Another way for developers to leverage 
their networks is by using them during 
the construction process to secure the 
site and monitor progress. Many de-
velopers have realized that fiber optic 
infrastructure isn’t just an amenity for 
future buyers or tenants – it’s something 
that needs to be in place from the first 
day they break ground on the site. 

ConvergenCe
The days of “one device, one function” 
are over. Consumers want to play mu-
sic on their telephones, play games on 
their televisions and watch movies on 
their computers. In this issue we’ll ex-
plain some of the technology behind 
converging applications, and show how 
giving consumers the freedom to direct 
any application to any device builds 
customer loyalty. 

We welcome your feedback on the 
new Broadband Apps section – and, of 
course, if you have an interesting story 
that you think other readers would ben-
efit from, we’d love to hear about it.  

Masha Zager
Applications Editor, Broadband  Properties
masha@broadbandproperties.com

Editor’s Note: Introducing Broadband Apps 
A flood of new applications for property developers and network builders
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P roperty developers and own-
ers have come to appreciate 
that high-speed broadband 
attracts residents. In sin-

gle-family developments and multiple 
dwelling units alike, advanced telecom-
munications networks help differentiate 
properties and bolster values. 

More recently, it’s become clear that 
broadband networks aren’t extras to 
be added on to the package like gran-
ite countertops. Some developers now 
consider broadband integral to the plan 
from Day 1. If they are going to provide 
high-speed networks for residents, they 
want to leverage those networks for 
their own use. Broadband gives them 
the opportunity to have “smart” build-
ing sites and “smart” buildings. 

“Broadband is almost the equivalent 
of blood – it’s more important than elec-
tricity,” says Herb Hauser, president of 
technology planning firm Midtown 
Technologies (www.midtowntechnolo-
gies.com). Just as oxygenated blood 
keeps all the body’s organs alive, broad-
band feeds all of the building’s systems. 
Hauser adds, “If I can put 15 applica-
tions on one infrastructure, each one 
costs less. That’s the point.”

Hauser explains the role that technol-
ogy planners play in the property’s life-
cycle: As soon as the developer selects a 
site, a technology team arrives with an 
assortment of cell phones, testing cov-

erage so the construction crew can be 
well connected from the get-go. When 
the deal is closed, the team gets to work 
bringing broadband to the site – examin-
ing telephone poles and manholes to see 
where lines come closest to the property, 
calling providers to find out who can run 
infrastructure the soonest. 

Before the first bulldozer shows up, 
the WiFi group has set up a ubiquitous 
WiFi network over the whole proper-
ty.    With the WiFi cloud in place, the 
site can be secured. Every construc-
tion worker’s hard hat is outfitted with 
an RFID tag that is recognized by the 
security application on the security 
guard’s pocket PC. 

As construction proceeds, con-
tracts often need to be amended. Us-
ing another WiFi-based application, 
the construction manager can negotiate 
change orders at the site, sign them and 
transmit them immediately to everyone 

concerned. Hauser explains that change 
orders typically amount to 15 or 20 per-
cent of a job, but often aren’t submitted 
until financing is already in place.

Yet another WiFi-based application 
is used to manage the punch list of items 
that need to be fixed in the final stages 
of the project. Construction managers 
can use bar-coded signs to mark items 
for repair, and can attach date-stamped 
photographs to the punch-list file.

When construction is nearing com-
pletion, the tech team adds new wireless 
applications to the cloud such as public 
access in the common spaces, security, 
energy monitoring, intelligent thermo-
stats, and water monitoring. It also ex-
tends fiber to the individual living units 
and even to common spaces to support 
outdoor art events.

The energy monitoring device that 
Midtown Technologies has developed 
attaches to the wall near the circuit box 
and wirelessly picks up information 
from that box about the flow of elec-
tricity. It not only measures usage but 
compares actual to expected usage and 
displays the information visually. Ho-
meowners or building owners typically 
save between 5 and 16 percent of usage 
by modifying their behavior based on 
feedback from the device.

While technology planning firms 
like Midtown Technologies work with 
developers to custom design each tech-
nology infrastructure and derive as 
much value from it as possible, some 
other companies focus on more specific 
solutions and approaches. In the follow-
ing pages we profile two such solutions 
– a community-based security system 
from GOSN and an energy monitoring 
system from Telkonet. 

Broadband Services Aren’t 
Just For Residents Anymore

“If I can put  
15 applications  
on one broadband  
infrastructure, each 
one costs less.”

New applications help developers and owners build and 
operate buildings more efficiently
By Masha Zager
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T he model home on the 
FTTH Conference exhibit 
floor is outfitted with all the 
high-tech items you could 

hope to find in a next-generation home 
– flat-panel TVs, audio equipment, ad-
vanced gaming devices, DVRs, a fully 
equipped home office – connected to an 
ultrabroadband network. All day long 
people walk in and out, admiring and 
trying out the gear. Finally, late in the 
afternoon, the exhibit floor empties out 
and the lights dim. The model home, 
with its expensive furnishings, becomes 
an inviting target.

Out of the shadows a figure silently 
approaches the house. He peers through 
the window. He stops. He looks around 
– no one can see him. Then he crosses 
an invisible line, and suddenly he finds 
that he’s not alone after all. Floodlights 
attached to the corner of the roof come 
to life, bathing him in bright light. A 
camera on a nearby light pole swivels to 
fix him in its sights, and begins broad-
casting – and recording – his every step. 
Four cameras attached to the house are 
also recording his movements. Startled 
by the lights, he steps away from the 
house and looks for somewhere to hide. 
But there’s nowhere to hide – the cam-
eras turn and follow him.

Fortunately, the “intruder” is John 
Hughes, CEO of Global Online Solu-
tions Network (GOSN, www.gosnet-
work.com), the Greer, South Carolina, 
startup that is demonstrating its perime-
ter security system at the FTTH Confer-
ence. Instead of being handcuffed and 
removed from the site, Hughes turns off 
the alarms and answers questions posed 
by the potential clients and partners 
who have been watching his demo.

Here’s what happens when a real 
GOSN alarm goes off: 

Video images from the house and 
light-pole cameras travel through a 
fiber optic access network and over 
the Internet to the Alarm Monitor-

ing Center (AMC), a security call 
center in Greenville, South Caro-
lina. AMC dispatchers immediately 
examine the live video feed and the 
three streams of recorded video (un-
less there is a fire emergency – fires 
take precedence over burglaries). If 
the dispatchers see an intruder, they 
use loudspeakers to tell him he is be-
ing watched, then follow him with 
the camera and call the police. If all 
they see is a marauding deer eating 
the shrubbery, they release the alarm 
and go on to the next case. If they 
can’t determine within 90 seconds 
what triggered the alarm, they call 
the customer to ask if everything is in 
order. Only on receiving the custom-
er’s assurances – along with his pass-
code – do they release the alarm. 

Police who are called in, either 
because the dispatcher sees an in-
truder or because the customer 
cannot say the alarm is unfounded, 
can get a head start on the case by 
watching live video feed on their 
computer screens as they approach 
the site in their cars. GOSN provides 
police with its software and wireless 
access; police departments provide 
their own laptops. 

CommUnity ProteCtion, even 
Before the CommUnity is BUilt
GOSN’s approach to security differs 
from that of most other providers: It fo-
cuses on securing the entire communi-
ty, rather than individual homes. And it 
starts even before the homes are built. 

“From the time you have anything of 
value on the property, you should have 
security,” explains Hughes. As soon as 
the developer begins bringing in back-
hoes, dump trucks or other valuable 
equipment, GOSN moves in with a gen-
erator and solar panels, video headend, 
cameras and floodlights and, of course, 
its intrusion-detection system. Working 
together with Corning, it brings fiber 

optic cable to the site. “Why not start 
out with fiber?” Hughes says. “We want 
to run megapixel cameras and get a 
good, clear picture.” The generator and 
electronics are placed underground so 
that they won’t take up valuable space 
on the site. A playground or other com-
munity facility can be situated on top of 
them later. 

During construction, the presence 
of video cameras on site enables much 
more than security. Developers can keep 
an eye on the site to see whether contrac-
tors are arriving on schedule. They can 
watch the progress of construction and 
talk to builders from their offices. They 
can also allow inspectors or financers to 
review construction progress remotely. 

The system helps developers sell 
their properties, too. Pictures taken 
by the security cameras can be used to 
make coffee-table books or DVDs of 
homes being built. And sales staff can 
conduct live walkthroughs of properties 
with potential buyers who may be hun-
dreds or thousands of miles away. 

a “safety Blanket” and more
As the development is built out, GOSN 
brings fiber cable to each light pole and 
mounts a pan-tilt-zoom camera on the 
pole. Typically, each light-pole camera 
can monitor four to six houses. 

In addition, GOSN extends the fiber 
to the homes and places motion-sensi-
tive cameras and high-intensity lights 

Fiber Delivers Security to 
the Construction Site
GOSN’s broadband-enabled security system is up and 
running on the day the first backhoe arrives – and it stays 
in place after homeowners move in
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on two diagonally opposite corners of 
the roof of each house, creating a safe 
zone around the house between 5 and 
15 feet wide. Optional security features 
include front- and back-door cameras as 
well as local storage, which allows own-
ers to maintain video records of all ac-
tivity outside their homes.

Once homeowners begin moving 
in, GOSN will contract with the hom-
eowners’ association to continue pro-
viding security. The “safety blanket” 
covering the community is more effec-
tive than the typical home security so-
lution, Hughes says, because it actually 
prevents intrusions – it doesn’t wait for 
a break-in to trigger an alarm. It’s also 
a less invasive solution because cameras 
typically don’t have to be placed inside 
the home. (GOSN will place cameras 
indoors if an owner has some special se-
curity challenge, like an art collection.) 

The system even provides a safety 
blanket for itself. When a camera or a 
light bulb malfunctions, it automatically 
notifies the person responsible for fixing 
it. GOSN contracts with Protec Security 
to keep an accredited maintenance per-
son in each covered community. 

One added advantage for the prop-
erty developer is that the fiber optic 
cable that GOSN installs for surveil-
lance can also be used to provide tele-
communications services. GOSN can 
work with the homeowners’ association 
to find providers who will supply voice, 
Internet, video and any other services 
the community wants – whether that’s 
home health care or video-based town 
meetings. These service providers be-
come responsible for installing and 
maintaining the customer premises 
equipment that delivers their services 
to the homes. “We don’t want to be the 
exclusive provider,” Hughes says. “We 
want to provide basic services during 
construction, and then line up other 
services going forward.” 

redUCing Peak energy Use
Hughes has ambitious plans for the fu-
ture, including setting up a decentral-
ized call center where disabled police, 
fire, EMS and military service people 
can work as security monitors from 
their own homes. “They are trained to 
respond,” he explains, “and they want 
to feel they can still participate.” In the 
meantime, GOSN is working to educate 
greenfield developers about the benefits 
of using broadband to manage their 
construction projects as well as for pro-
viding amenities to homebuyers. 

I n commercial buildings, energy 
often represents the owner’s 
largest unmanaged operating 
expense. With costs skyrocket-

ing – some utilities have doubled their 
prices in the last few years – property 
owners are looking for ways to monitor 
and manage energy usage. 

Because most building owners spend 
large sums to heat and cool unoccupied 
space, there are still 
opportunities to 
reduce usage. New 
automated systems 
operating over in-
building broadband 
networks allow own-
ers to keep building 
occupants comfort-
able without wasting 
energy or having to 
devote a full-time 
maintenance crew 
to turning thermo-
stats up and down.

One of these sys-
tems is Telkonet’s 
SmartEnergy (www.
telkonet .com /en-
ergy.html), a solu-
tion that has already 
been installed in 80,000 rooms in hotels, 
schools, apartment buildings and of-
fices. SmartEnergy intelligent thermo-
stats are linked by radio to occupancy 
sensors, and communicate through in-
building broadband with power meters, 
HVAC controllers and a Web-enabled 
energy management and control cen-
ter. Telkonet also markets an in-build-
ing powerline communications solution 
(where broadband is distributed inside a 
building over the existing electric wires) 
called iWire, but SmartEnergy operates 
over any kind of broadband distribu- 
tion system.

Telkonet’s VP of Sales and Market-
ing, Zacharie Mondel, explains that the 

data SmartEnergy gathers from power 
meters often lets property owners re-
duce energy bills 5 or 10 percent just by 
shifting usage to different times of day: 
“If you’re able to monitor the power 
meters and look at a graph that shows 
usage by the hour and the minute, you’ll 
be able to determine quickly the time 
that you’re using the most energy – for 
example, the curve could be peaking 

from 1:00 to 2:00 
in the afternoon. 
That peak usu-
ally determines 
the rate that the 
power company 
charges you….If 
you were to under-
stand what time 
your peak load is 
and conduct an 
energy audit to 
determine where 
it’s coming from, 
you can come up 
with ways to man-
age the peak load 
over time. Rather 
than running your 
washers and dry-
ers from 1:00 to 

3:00, you might spread them out over 
four or five hours, reducing the peak 
load. Then you can go to the power util-
ity and negotiate a lower rate.” 

Of course, the biggest savings come 
from actually reducing usage. Telkonet’s 
intelligent thermostat allows occupants 
to set the temperature they want for the 
room. When the occupants leave, a pres-
ence sensor signals the thermostat that 
the room is empty, and the system shuts 
off the heating or air conditioning. 

In a space that is normally unused 
(say, a vacant apartment), the HVAC 
system remains turned off until either 
another person enters the unit or the 
temperature reaches the setback point 

The Smart Money 
Is on Smart Energy

SmartEnergy’s  
thermostat allows 
the temperature to  

drift only to the point  
where it can return 
to the chosen setting  
quickly – say, within 
five minutes after the  

occupant’s return.

Reducing energy costs used to mean turning down the 
heat and putting on another sweater. Today there are 
better answers – and they require broadband
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– the thermostat’s maximum or mini-
mum setting. Unlike most program-
mable thermostats, which have fixed 
setbacks, SmartEnergy’s setbacks are 
flexible; they are programmed to take 
into consideration the weather and 
lighting conditions. 

But when the space is occupied, 
even a smart setback system is inad-
equate. A hotel, for example, wouldn’t 
want its guests to return in the evening 
to an uncomfortable room. In this case, 
SmartEnergy lets the administrator set 
the thermostat to keep the room closer 
to the guest’s chosen temperature. The 
thermostat allows the temperature to 
drift only to the point where it can re-
turn to the chosen setting quickly – say, 
within five minutes after it senses the 
guest’s return. Mondel says that using 
this combination of setbacks and recov-
ery time saves more energy and gener-
ates fewer complaints. It’s also more ef-
fective at controlling humidity. 

Given the right kind of HVAC unit, 
the SmartEnergy system becomes even 
more ingenious. For example, it can 
be set to maintain comfort levels – or 
prevent pipes from freezing – by run-
ning the HVAC unit’s fan but not the 
compressor. Overall, SmartEnergy can 
save between 30 and 50 percent of en-
ergy costs and can extend the life of  
HVAC equipment. 

a Boon for Utilities
In recent years, and especially since 
the cascading blackout of 2003, power 
utilities have tried to avoid outages by 
shedding loads quickly. (Load shed-
ding also helps them avoid using less 
efficient power plants during peak peri-
ods.) They offer rate discounts to com-
mercial customers who are willing to 

turn off noncritical power applications  
upon request. 

Normally, this is a manual process: 
When faced with a possible outage, the 
utility telephones a contact person at 
the building, who dispatches mainte-
nance workers, who walk around the 
building turning off lights and resetting 
thermostats. Automated systems like 
SmartEnergy make it easier, faster and 
less expensive for commercial users to 
cooperate with load shedding requests. 
They can simply reset thermostats from 
the PC-based control center. 

Not surprisingly, many utilities now 
encourage their large customers to in-
stall and use energy monitoring devices. 
Some utilities offer approved devices at 
a discount, or even free, and they may 
subsidize the installation of the devices 
as well. 

“They’re having major success 
rates,” says Mondel. “There haven’t 
been any power outages in New York 
State or California recently.” Telkonet 
sells a significant percentage of its 
SmartEnergy systems through utilities, 
and expects this channel to become 
more important as time goes on.  

more oPPortUnities for  
energy savings
While electric-powered heating and 
air conditioning is the easiest target 
for SmartEnergy, it is by no means the 
only one. Oil and gas heating compa-
nies have conservation programs simi-
lar to those of electric utilities, and 
intelligent thermostats can also send 
signals to oil- or gas-heated furnaces.

Presence sensors can save money 
by shutting off other appliances, espe-
cially lights, when they determine that 
no one is in the room. There is also a 
new impetus for hotels to save energy 
by reusing water for laundry, Mondel 
says. Broadband-enabled equipment 
can filter and sterilize this “gray wa-
ter,” send it back for reuse, and mea-
sure the savings of water and energy. 

“There’s a whole suite of applica-
tions and services that you can easily 
integrate with the [in-building broad-
band] infrastructure,” Mondel says. 
And as building owners upgrade their 
infrastructure, it’s a good bet that many 
of these applications are heading to-
ward mainstream adoption. 

Property owners can reduce energy usage by automatically adjusting the temperature of unoc-
cupied rooms.

Left to right: The SmartEnergy presence sensor, intelligent thermostat and HVAC controller.
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F or the first time in decades, 
service providers have set 
their sights on a single ve-
hicle for network and service 

convergence: Carrier Ethernet. Carri-
ers ranging from telephone companies 
to wireless service providers to cable 
MSOs have all come to adopt Ethernet 
as the technology of choice for protect-

ing their legacy subscriber bases, 
aggregating traffic 

from myriad service offerings, man-
aging costs in strategic backhaul and 
transport segments and enabling many 
new broadband service offerings. (See 
Figure 1.) 

According to research and analysis 
firm IDC, the Carrier Ethernet equip-
ment market is expected to grow to al-
most $7 billion in 2010. This is up from 
$2.3 billion in 2005 and represents a 5-
year compound annual growth rate of 
around 20 percent. As a result, Ether-
net now stands primed to supplant (or, 

in some cases, to supplement) 

a broad array of legacy TDM technolo-
gies and services, including T1, T3, 
SONET/SDH, ATM, and Frame Relay.

is ethernet really Carrier-Class?
Ethernet offers numerous advantages 
as a standard for service providers. Be-
cause it has long been the predominant 
standard in the enterprise LAN, tools 
are already available for simple inter-
connection, straightforward trouble-
shooting, and for operations, adminis-
tration and maintenance (OAM). The 
technology is mature – the first patent 
was awarded in December 1977 – so it 
is well understood, proven and ubiqui-
tously supported. After thirty years of 

experience and healthy com-

Carrier Ethernet: Vehicle 
for Convergence

Figure 1: Carrier Services and Infrastructure Transitioning to Ethernet
Source: Juniper Networks

Ethernet doesn’t just save money for service providers; 
it enables them to provide the converged services their 
customers are looking for
By Ravi Medikonda, Juniper Networks
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petition among vendors, prices for Eth-
ernet hardware have reached commod-
ity levels, while their quality, capacity 
and performance continue to improve. 
Finally, the standard is continuing to 
evolve. Advances on both technol-
ogy and standards fronts are leading 
to steady improvements in Ethernet 
performance, versatility, security and 
feature richness, giving service provid-
ers the means not only to better manage 
their myriad legacy services, but to build 
a foundation for entirely new classes of 
revenue-generating services.

However, service providers’ require-
ments differ – profoundly, in some ways 
– from those of enterprise network 
managers. Access, transport and con-
nectivity are the bread and butter of 
carrier services, and availability, quality 
and security are absolutely critical. Any 
lapse in any of these areas threatens not 
only revenues but customer loyalty as 
well. If the ascendance of Carrier Eth-
ernet brings any disadvantage, it is in 
the ease with which enterprise custom-
ers can change providers. Will Ethernet 
prove reliable enough to meet the needs 
of service providers?

A set of technologies grouped under 
the umbrella of Multiprotocol Label 
Switching (MPLS) has emerged specifi-
cally to meet these needs. MPLS, which 
was originally devised as a simple la-
bel-swapping technology, has over the 
last decade incorporated legacy pro-
tocols such as ATM, Frame Relay and 
TDM as virtual circuits or pseudowires, 
which are software emulations of pack-
et-switched networks. MPLS also sup-
ports features critical to carriers such 
as Fast Reroute, a sub-50 msec conver-
gence technology that reroutes traffic 
around failed links; Traffic Engineer-
ing, a powerful mechanism to use net-
work resources efficiently; and OAM, a 
set of tools necessary for efficient net-
work operation. 

market trends and  
demand drivers
But carriers aren’t adopting Ethernet 
simply because it works. They are us-
ing it because it enables them to provide 
the converged services their customers 

want. According to IDC, the global 
Carrier Ethernet–based services mar-
ket is expected to grow rapidly from 
$6.1 billion in 2006 to over $17 billion 
in 2011. 

This growth is expected to be fu-
eled by new customer demand for 
high-speed business services and data 
centers, as well as by migration from 
legacy business services that currently 
use TDM private line, ATM and Frame 
Relay for accessing the global Internet 
and private networks.

Telephony. In telephony, three separate 
developments have led to a broad adop-
tion of Ethernet:  transition of residen-
tial broadband aggregation networks to 
Ethernet, the buildout of metro-edge 
and metro-core networks to support 
bandwidth-intensive IPTV and Video-
on-Demand (VoD) traffic, and the in-
troduction of new Ethernet and VPLS-
based-Ethernet business services.

Ethernet offers carriers strategic 
advantages in the development and in-
troduction of new services, not least be-
cause their enterprise customers are us-
ing it internally in their own networks. 
Telephony carriers around the globe use 
Carrier Ethernet to deliver managed 
Virtual Private Network (VPN) and 
MPLS VPN services, such as VPLS and 
IP-VPNs, to larger corporate customers 
as a means of enabling multiple services 
over a single network. For these carri-
ers, whose territories cover broad or 
discontinuous geographical areas, Eth-
ernet offers a means to connect custom-
ers’ distributed facilities.

In planning and developing these 
new services, however, telephony carri-
ers need to exercise discretion. Legacy 
E1/T1, ATM and Frame Relay services 
are “cash cows” to telcos, generating 
healthy, recurring revenues as well as 
opportunities to sell more advanced 
services. Here, too, MPLS-enabled 
Carrier Ethernet offers a particular ad-
vantage as an efficient and scalable ve-
hicle for aggregating multiple service in-
terfaces, using pseudowire technology. 
Armed with the right Carrier Ethernet 
edge routers, carriers can support a mix 
of IP, ATM, Frame Relay and TDM in-

terfaces while decreasing network com-
plexity and enhancing resiliency. 

Cable. For their part, cable MSOs have 
come a long way from being mere con-
duits for broadcast television signals. 
Like telephony providers, cable com-
panies have invested aggressively in 
optical fiber. Furthermore, since MSOs 
began providing business telecommuni-
cations services nearly 20 years ago, the 
distinctions between cable companies 
and telephone companies have had little 
to do with either subscriber or technol-
ogy bases. 

Ethernet technologies are every bit 
as critical to MSOs as they are to the 
telephony community. In fact, the shift 
to Ethernet stands to put cable opera-
tors on a more equal footing with their 
telco rivals; where their older coax 
infrastructures once prevented cable 
companies from offering an equivalent 
to TDM-based E1/T1 private line ser-
vices, Ethernet aggregation now lets 
them offer the same mix of legacy and 
next-generation services. 

Ethernet has also proven to be a 
linchpin in the cable companies’ growth 
in the residential market, where digi-
tal cable programming, high-margin 
services such as VoD, and triple play 
packages, which bundle digital cable, 
high-speed Internet, and VoIP services, 
all aggregate onto Ethernet in cable dis-
tribution segments. 

Not surprisingly, Ethernet has 
emerged as the technology of choice 
in the data centers that maintain cable 
subscriber billing and usage data and in 
the server farms that store both program 
content and data for the electronic pro-
gram guides that let viewers choose pro-
grams, set preferences and manage other 
aspects of their viewing experience.

Wireless. The evolution of wireless ser-
vice provider networks has paralleled 
that in telco and cable networks: Fiber 
facilities have steadily replaced aging 
copper plant, core networks are shift-
ing from legacy TDM and synchronous 
transmission technologies to IP, and 
carriers need to constantly enable inno-
vative new offerings without alienating 
customers of lucrative legacy services. 
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Like their telco and cable counter-
parts, wireless service providers have 
fully embraced Ethernet as the vehicle 
of choice for all segments of their net-
works. Wireless service providers use 
Ethernet to efficiently aggregate mobile 
voice with data traffic, which is growing 
rapidly as handsets morph into gam-
ing stations, MP3 players, Web brows-
ers and text messaging devices. New 
WiMAX applications, including both 
fixed and mobile broadband access, 
will add even more diversity to wireless 
service offerings and raise the stakes  
for Ethernet aggregation on the net-
work edge. 

Beyond telephony, cable and wire-
less service providers, Ethernet has also 
emerged as a critical technology for 
metropolitan transport network provid-
ers, which specialize in high-speed busi-
ness services for enterprise segments. 
These metro network operators are ag-
gressively migrating their synchronous 
SDH/SONET fiber optic rings to giga-
bit and 10 gigabit Ethernet switches. 
The simplified architectures and op-
erational enhancements associated with 
Ethernet will help them serve corporate 
data centers more efficiently, as well as 
better accommodate the high volumes 
of video traffic now surging across cor-
porate networks. 

Cost redUCtion and  
revenUe generation
Ethernet addresses both of the concerns 
that all service providers face in making 
strategic investments: cost reduction 
and revenue generation.

On the cost reduction side, Ether-
net offers low life-cycle costs. Its mass 
adoption in LANs means that vendors 
and networkers alike have progressed 
far along the learning curve; Ethernet 
is among the best-understood protocol 
sets in the IT world. Performance levels 
and feature richness have reached high 
levels, and continue to improve, while by 
all metrics equipment costs continue to 
decrease. Furthermore, the enormous 
global base of experience in operating, 
managing, and troubleshooting Eth-
ernet networks and devices minimizes 

training and other specialized person-
nel development costs. These cost ad-
vantages make Ethernet as compelling 
to enterprise customers as it is to ser-
vice providers; running Ethernet across 
LAN and WAN segments reduces the 
pain and costs associated with inter-
working disparate protocols, and facili-
tates configuration and provisioning.

an evolving standard
As a technology, Ethernet is in its prime. 
Research and development of new fea-
tures and capabilities continue unabat-
ed in private and institutional settings, 
and standards work is advancing at an 
equally rapid clip. In addition to the 
IETF and the IEEE, which continue to 
develop standards to enable new Ether-
net services and trouble-shooting tools, 
a new organization of particular interest 
to service providers, the Metro Ethernet 
Forum (MEF), emerged in 2002 to pro-
mote the worldwide adoption of Car-
rier Ethernet networks and services. A 
nonprofit consortium of service provid-
ers, vendors and other networking com-
panies, the MEF has already approved 
nearly 20 different technical specifica-
tions, and thus augments the work of 
the other standards bodies. With these 
steep investments in resources and in-
tellectual capital, the risks of adopting 
Ethernet for carriers is minimal, and 
the upside potential vast.

As a carrier technology, Ethernet 
scales. With GE and 10GE interfaces 
standardized, the IEEE has now begun 
early development on standards for 100 
gigabit Ethernet, whose objectives in-
clude optical fiber standards for a mini-
mum of 100 meters and a minimum of 
10 kilometers, full-duplex operation 
only, and using current standards for 
frame formats and sizes. To further 
this work, a new nonprofit corporation, 
Road to 100G Alliance, was announced 
in June 2007 with the goal of promot-
ing seamless interoperability among 
the disparate standards-based compo-
nents required in building high-capac-
ity network elements. Like the MEF, 
the Alliance hopes to include vendors 
and service providers among its mem-
bers, although its primary activity will 

consist of interoperability testing rather 
than standards development. 

In summary, the broad adoption of 
Ethernet among service providers re-
sults from a compelling combination of 
attributes, among them its prevalence 
in enterprise networks; low life-cycle 
costs; enhanced robustness and feature 
richness accruing from active R&D and 
standards work; and high scalability. 
These benefits, along with the advanc-
ing age of carrier access and transport 
infrastructures now in place, the avail-
ability of MPLS as the underlying tech-
nology, and the drive to develop new, 
broadband-based services, have led 
to a “perfect storm” of drivers leading  
to Ethernet. 

In its present state, Ethernet bears 
faint resemblance to the data commu-
nication technology first patented by 
Xerox in 1977. Today’s Ethernet is the 
technology of choice among service 
providers – including telephone compa-
nies, cable MSOs, wireless carriers and 
other, more specialized, service pro-
viders – for traffic aggregation, multi-
service management and service deliv-
ery. Most encouragingly, Ethernet will 
continue to evolve thanks to the work 
of component vendors, standards bod-
ies and industry consortia; much of this 
work will focus on the specific needs of 
the carrier community. 
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Like Fall, convergence is in the 
air. It’s hard to read about 
networks or services today 
without the word “converged” 

making an appearance. Vendors are 
taking different approaches to the issue. 
Some of them are developing common 
infrastructures for delivering multiple 
services. (Juniper Networks, whose 
article in this issue explains the im-
portance of Ethernet for convergence, 
is one of these.) Others tie services to-
gether even when they’re delivered over 
separate infrastructures – an approach 
called a “service delivery platform.” 

Integra5 (www.integra5.com) is one 
of the latter group. Its TV Caller ID ser-
vice works no matter whether the phone 
and video signals have traveled over the 
same pipe or over two different pipes. 
The service displays information about 
incoming phone calls on the television 
screen, allowing the user to decide 
whether he needs to leave the football 
game to take the call.  

Convergence is so new that there 
isn’t yet much evidence about its impor-
tance to customers. Consumers like to 
pay a single bill, especially if they get 
a better deal that way, but do they care 
whether the services can talk to each 
other? Asking their opinion about the 
matter doesn’t usually help; since most 
consumers haven’t given convergence 
much thought, if they’ve even heard of 
it at all, their responses aren’t a good 
guide to future behavior.

In one of the first studies of actual 
consumer behavior regarding conver-
gence, Integra5 surveyed more than 
3,500 residential customers of Compo-
rium, a South Carolina-based provider 
that offers TV Caller ID free of charge. 

The survey compared the responses of 
subscribers who used the service (most 
of the users had had the service for more 
than a year) with those of subscribers 
who didn’t use it. 

Integra5 found that TV Caller ID 
plays a significant role in subscriber 
retention and positively influences 
subscribers’ overall perception of their 
service provider. The survey also found 
consumers receptive to using additional 
converged services.

ConsUmers like seeing Caller id  
on the tv
TV Caller ID has proven to be an over-
whelmingly popular service:

• 82 percent rated it as either 
“very good” or “great.” 78  
percent said they like it as much 
as HDTV, and 71 percent said 
they like it as much as DVR.

• 86 percent have shown it to 
friends and neighbors or told 
them about it.

• 94 percent leave it active all the 
time, even though it’s possible to 
disable it.

Meredith Flynn-Ripley, Integra5’s 
CEO, says the application appeals to 
consumers because it doesn’t attempt to 
change their communication behavior, 
but only to free that behavior from the 
telephone. “People were already used 
to using these features,” she says. 

She adds, “There’s an interesting 
analogy to what’s happening on the vid-
eo side, where people moved to not just 
seeing video on TV….The concept of 
scheduled television is already strange 
to kids, and it will be just the same for 
other things: ‘What, you only talked on 
the phone?’”

Reflecting TV’s universal accep-
tance in American households, nearly 70 
percent of survey respondents thought 
the TV was the best device for receiving 
Caller ID and other converged servic-
es. But more than 40 percent said they 
would like to receive converged services 
on both TVs and PCs. Flynn-Ripley be-
lieves these data reflect a split between 
older viewers, who are more comfort-
able with the television set, and younger 
viewers, who are equally comfortable 
with both the TV and PC.

CUstomer loyalty inCreases
Integra5 found that TV Caller ID has in-
creased customer loyalty to the provider: 

• 25 percent of survey respondents 
called TV Caller ID a “main 
reason” they stay with Compo-
rium for digital television, high-
speed data and phone services.

Converged Services Help Retain 
Subscribers, Survey Shows
Who said the TV was just for watching shows? 
Customers like using it to answer phone calls, too.
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• TV Caller ID subscribers were 30 percent more likely 
than non–subscribers to rate Comporium as “great.”

a roadmaP for Converged serviCes
Now that they understood the idea of converged communica-
tions services, survey respondents said they were interested in 
having more of them. 

• 90 percent said they wanted to be able to manage 
which TVs and PCs display Caller ID.

• 81 percent wanted personalization features, such as 
the ability to add pictures and photos to TV and PC 
Caller ID and to a network address book.

• 81 percent were interested in content alerts, which  
incorporate RSS and Web-based technology to display 
banners with local, national and international news, 
weather, sports and other information on TVs and PCs.

• 80 percent showed interest in “Click-to-call,” which 
enables users to place calls from the TV network 
address book and call/voicemail logs using the TV 
remote control. 

• 77 percent wanted access to voicemail alerts and  
playback, which notify users – via TV/PC banner 
alerts – of landline or mobile phone voicemails. Users 
can also view a voicemail log and play voicemails on 
their TVs/PCs.

TV Caller ID subscribers were 30 percent more likely than 
nonusers to show interest in future converged services. Integ-
ra5 suggests that today’s TV Caller ID users will be key to 
driving adoption of future services.  

The “future applications” about which the survey queried 
customers are already being marketed by Integra5. But Flynn-
Ripley has plans for adding to the product suite. A product 
slated for release in 2008 will allow subscribers to receive SMS 
(more popularly known as text messages) on their TV screens. 
Users can click the remote to accept the message and notify 
the sender it’s been read, send a canned response, or initiate 
a call between their landline and the caller’s mobile phone. 
They may even be able to type responses. “Research shows 
that under-20-year-olds can type text messages on the TV re-
mote with no problem,” Flynn-Ripley says. 

“We believe the SMS-to-TV application will bring a whole 
group of users into the SMS experience,” Flynn-Ripley adds. 
“You’re still enabling SMS even if they respond with a call. 
And it provides a back-end revenue stream for the service pro-
vider in terms of terminating SMSs.” 

Further down the road is an application that would direct 
landline Caller ID to the mobile phone, so that mobile users 
don’t have to keep checking their home phones for messages. 
While this application is technically feasible today, mobile 
phone batteries aren’t powerful enough to support it. 

Yet another planned application would let a TV viewer 
click the remote during an advertisement to send an SMS cou-
pon for the advertised product to his cell phone. Clicking on 
a pizza ad, for example, could automatically connect a sub-
scriber to the pizza parlor and get her a discounted dinner. 
This application would enable a new revenue stream for the 
telco or cable company, which could share the revenue with  
the retailer.

to Charge or not to Charge
Should operators charge for converged services like TV Caller 
ID? Integra5’s clients are divided on this subject, according to 
Flynn-Ripley. Most provide TV Caller ID free of charge hop-
ing to increase customer retention – which the survey demon-
strates that it does – or use it as an incentive to move customers 
to the digital tier. 

Some charge a nominal monthly fee ($1.99 seems to be the 
preferred amount), and the survey offers some support for this 
strategy, too. Although Comporium offers the service free as 
part of its digital cable and phone bundle, more than 40 per-
cent of survey respondents said they would pay for TV Caller 
ID if they moved to another area where the operator charged 
for it; of these, 90 percent would pay at least $1 per month, 70 
percent at least $2 per month and more than 50 percent at least 
$3 per month.  

Still other providers – especially in Latin America and Can-
ada – have adopted a hybrid strategy, bundling the service free 
of charge for customers in higher service tiers, and selling it to 
customers in lower tiers. “We often see customers’ strategies 
change,” Flynn-Ripley says. “Some of them have said they were 
going to charge for it, and then realized it was better as a tool  
for retention.” 

C O N V E R G E N C E
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A persistent problem for pri-
vate cable operators (PCOs) 
is that program downloads 
from the satellite to the 

headend are far from error-free. Cable 
operators that serve entire communities 
can station a technician at the headend 
to resolve these errors. But for a PCO 
with many small headends serving sepa-
rate MDUs, placing a technician at each 
headend is not economically feasible.

Instead, when a customer calls to 
complain that her television is not work-
ing or that Channel 29 is showing the 
program that should be on Channel 12, 
the PCO must send a technician out in 
a truck to investigate the issue and fix 
it. It may take hours or even days to re-
solve the error, depending on how many 
MDUs are affected and how far apart 
they are located. 

TCI, LLC (www.tcintegration.com), 
a Florida-based PCO, developed a re-
mote management system to allow its 
technicians to control headends from 
the company’s office, without having to 
go out on the road. Now, it is marketing 
the system to other PCOs. 

The system, called HEMS (Head-
end Management System), consists of 
a browser-based PC application and a 
hardware appliance loaded with TCI’s 
software. The appliance, which sits be-
tween the headend and an Internet con-
nection, takes the cable output from the 
headend and delivers it over the Internet 
to the PC, and then translates the PC’s 
signals back into a format the headend 
can understand.

From their desktop computers, 
TCI’s technicians can now diagnose 
problems, retune channels and reset 
locked headends or power them off 
and on. TCI managing partner Mike 
Smith says the company has elimi-
nated most of the eight truck rolls per 
month it used to send to its 12 proper-
ties. Even when a truck roll is neces-
sary – for example, to realign a dish or 
reconnect a receiver – the trip doesn’t 

take as long as it once did, because the 
tech has already diagnosed the issue. 

TCI found that the system not 
only reduced its operating costs but 
helped it respond faster to customer 
calls. “You can save hard dollars, but 
the real value proposition is keep-
ing customers happy,” Smith says.

TCI began marketing HEMS to oth-
er private cable operators this fall, and 
has made several sales. Shawn Carpen-
ter, president of College Cable Services 
in Lexington, Kentucky, has been using 
the system for about a month and finds 
that it eliminates about 90 percent of 

his truck rolls for DIRECTV problems. 
“We would drive eight hours to power 
up or reboot, and now we can do it 
from the office,” he says. “We can tune 
channels remotely. This is really great.”

Smith has plans for adding more fea-
tures to HEMS. By next year, he hopes 
to add an interface that will allow tech-
nicians to control multiple headends 
from a single Web page, as well as an 
e-mail notification system that will pro-
actively alert the technician when there 
are download errors. “That way, you 
won’t have to wait for the resident to 
call up and scream,” he says.  
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