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Ask economists, and they’ll tell 
you that competition is good. 
It drives up service levels and 
pushes down prices, keeps 

vendors on their toes and provides an 
engine for innovation. Ask consumers 
the same question and they’ll probably 
agree, but you might hear reservations as 
well. Choice can also be overwhelming. 

Most buyers of voice, data, and video 
services will admit to some confusion re-
garding what services to buy, what pack-
ages will meet their needs, and whether 
to buy services bundled or separately. 
But as confusing as such decisions are 
for the consumer, they are more difficult 
for the service provider. For the service 
provider, infrastructure decisions can be 
a matter of survival.

Competitive Markets
Today, a typical service provider com-

petes with rivals, not just in individual 
service markets like voice, but in every 
possible combination of services. They 
compete service-by-service and package-
by-package. And they don’t just face cur-
rent competitors and offerings. Because 
a network’s lifecycle can be years or de-
cades, a provider selecting infrastructure 
must anticipate future competitors and 
offerings as well. A single short-sighted 
decision can cost millions of dollars, 
locking the provider into an impractical 
infrastructure – maybe even a poor busi-
ness strategy – for years to come.

Unfortunately for telcos, cable com-
panies enter today’s competition with 
an advantage. Their coax infrastructure 
into subscriber homes has more capacity 
than the telco’s traditional copper. Cable 
is already carrying television and is ca-
pable of carrying high-speed data and 
voice as well. As a result, telcos are losing 
business, sacrificing margin to remain 

competitive, and paying heavily every 
time they lose or win a piece of business, 
bearing the heavy cost of copper con-
nection and disconnection. For all these 
reasons, infrastructure choice, whether 
in existing service areas or in new ones, 
is a high-stakes decision. 

The Right Services
One thing is obvious, and that is 

the winning combination of services. It 
is the “triple play” of voice, video, and 
high-speed data. Digging costs the same 
whether the infrastructure you install 
supports one service or several, but more 
services means better ROI. Administra-
tive and technical support costs can be 
shared when a provider delivers multiple 
services, and even marketing can cost 
less. 

In competitive markets, once the ap-
propriate infrastructure is in place, each 
service becomes a potential door-opener 
for the others, and each helps enhance 
the provider’s take-rate. Where a pro-
vider can’t sell three services, he can still 
sell two or even one. This provides the 
opportunity to expand by cross-selling 
to existing customers, which is typically 
less expensive than trying to attract new 
customers. And while this can be a valu-
able market building strategy, it can also 
be an important defense against com-
petitors – cable providers, for example 
– attempting to poach voice and data 
customers in the telco’s existing market. 

For the telephone service provider, 
voice and data are well known com-
modities. The third part of the trilogy 
is video. The emerging video technology 
of choice is IPTV – all digital, able to 
carry the widest range of programming, 
and with excellent future potential as a 
medium for video-on-demand (VOD). 
Combined with voice and data, IPTV 
completes a powerful product mix, one 
that is more than competitive with the 
offerings of cable operators. Arguably, it 
is the future of the wired services mar-
ket.

The Right Architecture 
The logical delivery architecture for 

voice, data and IPTV is fiber-to-the-
home (FTTH). Fiber has long been 
recognized as the ideal medium for car-
rying large amounts of data over long 
distances. Historically, it provided the 
trunk lines for traffic to central offices, 
where it was broken out and carried over 
copper to homes and businesses. But as 
user demand grows, the need for fiber’s 
capacity moves closer and closer to the 
end user. 

The move to FTTH is already un-
derway. As of mid 2005, according to 
the Fiber-to-the-Home Council, over 
400 communities have already installed 
FTTH systems, and this is just the be-
ginning. A 2004 Jupiter Research report 
predicts that by 2009, average home 
bandwidth demand will have climbed 
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to over 50 Mbps. Lehman Brothers re-
search suggests that over the same pe-
riod, the compound annual growth rate 
of high definition television (HDTV) 
penetration into households will be 53 
percent, and that over half of all house-
holds will have HDTV. If telcos are to 
compete with an increasingly aggressive 
cable industry, they are going to need 
the carrying capacity of fiber. 

A Typical Installation
The following is a sample FTTH in-

stallation. Optical line terminals (OLTs) 
serve as the network aggregation point 
and interface with data and telephone 
switches. A centralized management 
system handles operations, administra-
tion, maintenance and provisioning 
(OAM&P). Optical network terminals 
at the customer’s home, business, or 
multiple dwelling deliver the selected 
mix of voice, high-speed data, and mul-
ticast/unicast entertainment services.

FTTH Boosts Revenue
FTTH increases competitiveness 

both by increasing revenue and by cut-
ting costs. On the revenue side, the most 
obvious change is the ability to take on 
cable competitors by offering video. But 
video over FTTH is not just a “me-too” 
offering. FTTH’s ultra-high bandwidth 

capacity can support a broad spectrum of 
multicast (broadcast and pay-per-view) 
services as well as unicast video services 
like video on demand (VOD). It is fully 
capable of delivering multiple channels 
of HDTV as well. In short, with FTTH, 
telcos don’t just catch up with their cable 
competitors; they potentially leapfrog 
cable providers in their own established 
market.

At the same time, because video 
takes less than half of FTTH’s band-
width, FTTH can deliver significantly 
more bandwidth for data access than ei-
ther existing DSL offerings or the cable 
company’s coax-based service. This is 
particularly important as competition 
drives down the cost of high-speed In-
ternet service. While competition heats 
up on the supply side, Web sites are of-
fering more bandwidth-hungry content 
– graphics, gaming, and streaming me-
dia – all of which increases demand for 
bandwidth. Providers that can respond 

to that demand will be well-positioned 
to keep prices (and hence revenues and 
margins) up despite competitive pres-
sure.

The final area of revenue is voice, 
which telcos have traditionally taken 
for granted. No more. Cable companies, 
CLECs, and non-traditional providers 

like Google are moving into the market 
with cable telephony and VoIP offerings. 
In addition to providing cost-competi-
tive voice service, multi-service offerings 
over FTTH will help retain voice busi-
ness by eliminating churn. Adding bun-
dled services like data has cut the rate of 
customer churn in the past, making it 
reasonable to conclude that the addition 
of bundled video services will reduce it 
even more. 

FTTH Slashes Costs
The other significant benefit of 

FTTH is the reduction in ongoing costs. 
Where fiber replaces copper, it offsets 
the cost of expanding the existing infra-
structure. It also eliminates the growing 
cost of maintaining aging copper. But 
the most significant cost reduction is in 
ongoing operation. 

Because fiber does not have to be 
cross-connected, as does copper, provi-
sioning becomes a simple, centralized 
process. A single fiber, once in place, can 
deliver any combination of services with-
out the need to dispatch a technician to 
the field. Service changes are faster and 
can be performed remotely from a con-
sole than by a technician in the back of 
a truck. In some cases, they can even be 
performed online by subscribers them-
selves. In the May 2004 Bernstein Re-
search Report, Fiber: Revolutionizing the 
Bells’ Telecom Networks, the reduction 
in operational costs enabled by FTTH 
is estimated at 100 percent for central 
office installation, 90 percent for facil-
ity assignment, and 30 to 70 percent for 
customer service and central office net-
work care. 

Other Fiber Architectures 
Obviously, a substantial part of the 

cost of FTTH is the extension of fiber 
all the way to the subscriber’s home or 
business. For this reason, there has been 
some consideration of halfway measures 
like FTTN (fiber-to-the-node or neigh-
borhood) as a means of cutting costs. 
The cost of FTTN deployment is sig-
nificantly lower than that of FTTH. But 
penetration, bandwidth and distance is 
predictably lower as well. As a result, ac-
cording to the Bernstein report, the cost 
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per subscriber of FTTN versus FTTH is 
almost the same, while FTTN revenues 
remain far lower than those for FTTH. 

On the cost side, it should be noted 
that, unlike FTTH, which is a passive 
optical network (PON) and requires no 
active electronics in the network, FTTN 
does require active electronics in the 
field. This increases the complexity and 
vulnerability of the FTTN network and 
requires dispatching technicians for pro-
visioning, eliminating a major source of 
cost reduction in an FTTH implemen-
tation. It is uncertain, in fact, whether 
FTTN can deliver any ongoing cost sav-
ings at all. Then there is the question of 
adaptation to change. FTTN lacks the 
inherent flexibility of FTTH. As de-
mand drives up the bandwidth needed 
at individual premises, FTTN will have 
to be reconfigured to a FTTC (fiber-to-
the curb) architecture at significant ad-
ditional cost. 

Implementing FTTH
Costs for FTTH implementations 

vary, typically between $1,000 and 
$2,000 per customer. Equipment costs 
for triple-play implementations include 
the optical distribution network, opti-
cal network terminations, video and 
packet optical line terminations, fiber 

frames, backbone transport, and video 
equipment. Labor costs are divided 
among outside plant, central office and 
drop and cable installation costs. Actu-
al final cost will depend on subscriber 
density, labor rates, mix of customer 
dwelling types, and the need to bury 
fiber. 

Capital costs can be spread out over 
time depending on rate of rollout, but 
the Bernstein report strongly recom-
mends rapid, aggressive FTTH imple-
mentation. It should be noted that this 
report primarily addresses the situa-
tion of RBOCs, but it is very specific 
in pointing out that its positive ROI 
forecasts for FTTH implementation 
assume an overbuild covering all cus-
tomers in an area rather than building 
upon service-request. Still, a service 
provider’s actual speed of implementa-
tion will depend largely on current and 
anticipated market conditions. 

The report suggests that penetration 
of new video services over FTTH would 
be 15 percent almost immediately, ris-
ing to 35 percent over five years. Rev-
enues would come from a mix of basic 
and premium services, and from non-
content sources like DVR and set-top 
rentals and advertising. High-speed data 

services will be another growing source 
of revenue as more households and busi-
nesses go online and dial-up is replaced 
by high-speed service. Interestingly, real-
world deployments are delivering even 
better results — as much as 50-65% in 
the first year, according to studies done   
at Optical Solutions. 

In order to maximize cost reductions, 
customers will be encouraged toward 
self-service, replacing interaction with 
live service reps. They will shop for and 
order services, place repair orders, pay 
bills, and more, all online. To encourage 
this change, it will be critical that cus-
tomer interfaces be accessible and easy 
to use. And as customers become more 
sophisticated in their use of the Internet, 
Web portals may become as effective at 
upselling services as service reps are to-
day.

Freedom to Grow and Change
The traditional plodding rate of 

change among telcos is already a thing of 
the past. If anything, the rate of change 
will continue to accelerate, driven by new 
technology, consumer demand, and the 
actions of competitors. One of the beau-
ties of FTTH is its flexibility. With fiber 
in place, new services can be offered and 
implemented quickly and easily, in some 
cases in weeks rather than months or 
years. This allows quick action when the 
necessary response is clear. But, equally 
important, it allows relatively risk-free 
experimentation when the ideal action is 
not so obvious. 

Flexibility and ease of service delivery 
allow providers to try out new offerings, 
keeping those that work and replacing 
those that don’t. It also makes it easier 
to find and cost-effectively serve niches 
in the market. FTTH helps telcos elimi-
nate gaps into which competitors could 
move and also enables the provider to 
take advantage of weaknesses in com-
petitors’ markets. 

The Right Protocol
As with any signaling system, fi-

ber-based protocols are governed by 
standards. The passive optical network 
provides excellent signal transport while 
reducing the amount of equipment to 

FTTH, FTTN & FTTC comparison diagram
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buy, install, and maintain. The passive 
architecture is easier to maintain and 
potentially reduces overall maintenance 
costs by 60 to 70 percent. And unlike ac-
tive electronics in the outside plant, fiber 
is inherently resistant to attack by the 
elements, making PON over FTTH an 
obvious choice for new infrastructure. 

There are three PON protocols, de-
veloped by two different standards bod-
ies, in current use. BPON and GPON 
were both developed by the FSAN (Full 
Service Access Network) committee of 
the ITU (International Telecommu-
nications Union), which serves service 
providers worldwide. A third protocol, 
EPON, was developed by the EFM 
(Ethernet in the First Mile) committee 
of the IEEE (Institute of Electrical and 
Electronics Engineers). 

As might be expected of a standard 
developed by IEEE, EPON is strongly 
oriented toward data transport. While 
it offers high efficiency and valuable ca-
pabilities for a data-centered enterprise 

network, it is correspondingly weak in 
voice and video. That leaves BPON and 
GPON, both from the ITU. BPON was 
approved by the ITU in 2001, replac-
ing APON, which had been approved 
in 1998. The GPON standard was ap-
proved in April of 2003. 

BPON’s only real advantage to-
day is incumbency since some service 
providers have already implemented 
it. However, even that lead is subsid-
ing as GPON moves to the forefront of 
RBOC’s migration plans. GPON out-
performs BPON by almost any measure. 
GPON’s IP orientation is ideal for both 
data and video. In fact, GPON technol-

ogy is the only standard that defines how 
IP video should be delivered across the 
access network in a manner that enables 
service providers to maintain optimum 
QoS and security.

Today, GPON is being implement-
ed at 1.2 Gbps downstream and 622 
Mbps upstream, more than adequate 
for current and anticipated voice, data, 
and video requirements. It can sup-
port either RF video or IPTV, which 
is important since IPTV’s advantages 
over RF video will continue to increase 
over time. And GPON’s 20 km reach 
maximizes its economy and flexibility 
of implementation. 

EPON is strongly oriented toward data 
transport. While it offers … valuable ca-
pabilities for a data-centered enterprise 
network, it is … weak in voice and video. That 
leaves BPON [an old standard] and GPON. 
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As take rates climb, the high capac-
ity of GPON will be crucial, as will 
GPON’s quality of service (QoS) capa-
bilities. In short, GPON is the only pro-
tocol that can reliably support a broad 
range of current and emerging services, 
including IPTV, 100 Mbps Ethernet, 
HDTV, transparent LAN, and VOIP, 
while maximizing the use of available 
bandwidth. Th e GPON protocol has the 
highest capacity of all available protocols 
since the ITU standard allows for band-
width upgrades of 2.5 Gbps downstream 
and 1.2 Gbps upstream on the PON and 
is both fl exible and scalable, allowing 
services to be rolled out as revenue comes 
online. And because it can support a mix 
of new fi ber and legacy copper, GPON 
permits easy, cost-eff ective migration for 
providers with existing infrastructure in 
place.

Field Tested and Proven
GPON’s advantages, both technical 

and fi nancial, don’t just show up on pa-
per. Th e protocol has been implemented 
in well over 100 locations, over 30 of 
which include IPTV delivery. Th e fol-
lowing are examples of current imple-
mentations.

• Consolidated Telecommunications 
Company, which serves northern Minne-
sota, is incorporating a GPON network 
into its competitive build-out to 15,000 
potential customers. Th e company plans 
to use the GPON network to deliver 
“a full range of IP services to residents, 
business owners, and public properties, 
including VoIP, IPTV, unlimited high-
speed data, plus traditional carrier-class 
services.” Th e company plans to have its 
100 square mile overbuild completed by 
2008.

• Tamarack Resort in Donnelly ID 
is developing a 2000 unit recreation area 
and is deploying GPON over fi ber to all 
units. Services at each unit will include 5 
MB/s of data bandwidth, VoIP, multiple 
voice lines, and digital video. It will soon 

include video on demand as well.
• Silver Star Communications of 

Freedom WY will serve both existing 
copper-based customers and two new 
subdivisions equipped with FTTH over 
an integrated GPON network. Th e net-
work will deliver voice, high-speed data, 
and IPTV to as many as 1500 residences 
within its fi rst year. 

Where FTTH/GPON Fits
IOCs have led the move to FTTH 

and GPON, although the architecture 
is also viable for implementation by 
CLECs, overbuilders, and video service 
providers. Interestingly, although this 
architecture is eligible for RUS funding, 
the vast majority of implementations to 
date have been self-funded, a strong en-
dorsement of its fi nancial viability. 

Th e most obvious application for 
FTTH is in new-build implementa-
tions, where the need for service is im-
mediate, where there is no existing in-
frastructure to be integrated or written 
off , and where a multi-service revenue 
stream can be used to pay off  the cost of 
building the network. Th e 80 percent of 
new homes being built in exurban areas 
are particularly appealing candidates for 
FTTH-based new-build services. 

Of course, FTTH can also be used 
in overbuilding initiatives to deliver ser-
vices like video that cannot be eff ectively 
delivered using other architectures. Roll-
out of FTTH as a replacement for ex-
isting copper can also be justifi ed where 
competitive pressure is driving the need 
to implement new or more cost-eff ective 
services or the life of the copper plant is 
at its limit. In such cases, the ability of 
FTTH to support new and legacy infra-
structure simultaneously can ease the 
migration.

Similarly, with fi ber in place, emerg-
ing services like VOD will be easy to de-
liver, with the resulting revenues going 
straight to the bottom line. At the same 
time, GPON’s powerful QoS capabili-

ties will enable providers to maximize 
the utilization of fi ber’s available band-
width without jeopardizing the quality 
of service delivery. 

A Window of Opportunity
While GPON is beginning to be 

widely recognized and appreciated at all 
levels of the industry, most of the actual 
implementers have been non-RBOC 
innovators. Th ese are organizations 
with the freedom to move quickly, take 
advantage of emerging technologies, 
and fi ll market niches as they appear. 
For example, a North Dakota provider, 
having installed an overbuilt fi ber net-
work, off ered 2,800 dial-up Internet 
service customers an aff ordable upgrade 
to high-speed Internet access; 2,600 ac-
cepted the off er, positioning the com-
pany to cross-sell profi table voice and 
video services. 

Obviously, any infrastructure build-
out can be costly, but the cost savings 
and revenue opportunities that FTTH 
delivers combine to maximize ROI. Th e 
fl exibility of the system allows rapid 
response to competition and customer 
expectations, and bolsters the provider’s 
ability to challenge or block competi-
tion. Flexibility and cost control are the 
“high ground” in a competitive con-
frontation, and early installation puts 
the innovator in a position to control 
the market. 

Best of all, GPON presents relatively 
little risk for the early adopter. It is fully 
compliant with ITU standards and far 
exceeds the capabilities of any compet-
ing technology. Its capabilities have 
been fi eld tested and proven. It supports 
both current technologies – traditional 
voice, high-speed data, and multicast 
television – and emerging technologies 
– VoIP, video on demand, and HDTV. 
And it is fl exible enough to adapt to 
changes yet to come. For telcos in com-
petitive markets – in other words, for 
all telcos – that makes FTTH the clos-
est thing to a simple choice they may 
see for a long time. BBP

About The Author
John Griffi  n is executive vice president-

marketing at Optical Solutions Inc.

GPON is being implemented at 1.2 Gbps …. 
It can support either RF video or IPTV… And 
GPON’s 20 km reach maximizes its economy 
and fl exibility of implementation.

FTTH /TECHNOLOGY AND BUSINESS




