How Much Bandwidth is Enough?

Carriers are facing renewed competition that is driving
a new round of infrastructure buildouts. The competition
is well-funded, intently serious on growing their business,
and starts from a sizable subscriber base. All are striving
to capture the minds and pockets of subscribers who are
willing to pay for broadband services. The traditional
definition of broadband is about to change and the
stakes will be much higher.
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The communications industry has experienced signif-
icant change in the past decade. Deregulation and a
need to improve the top and bottom lines among service
providers have prompted intense competition. Today,
most cable companies offer high-speed data service in
addition to broadband video, while many have also
begun to offer telephony.

The incumbent phone companies have responded in
kind by offering their own broadband video services in
addition to their high-speed data and telephony packages.
Both cable and telephone companies desire to provide
their subscribers with one-stop shopping in the form of
integrated triple play services that go beyond simplified
billing arrangements and open the door to a host of IP-
based services focused on the user’s experience. The
introduction of integrated triple play services, as well
as the fierce competition for data and voice customers,
is mandating that access networks deliver significantly
more bandwidth to the subscriber.

This paper discusses how much bandwidth is required
for a competitive offering, as well as the market trends
that will influence bandwidth requirements in the
upcoming years.
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Emerging Network Services and Bandwidth Demands Within the Access Network Aware Access Node for Multiple Services Delivery

Service Innovation Drives
Bandwidth to the Home

Today, service innovation is top priority for both wireline
and wireless service providers, and no group of services
has gathered more attention than video services, which
have the greatest potential for service innovation and
revenue generation. “Triple play” dominates headlines

in the communications sector as service providers seek
to enter this new entertainment market — a market that
is undergoing transformation from a broadcast one-way
proposition to an interactive, on-demand offering.

As consumer behavior shifts, traditional service providers
are eager to understand those shifts and grab a new share
of consumer spending. To successfully enter the video
entertainment market, service providers must gain a deep
understanding of end users’ needs and demands. This
understanding is the first step toward a User-Centric
Broadband world — one where users can enjoy services
and interact seamlessly over all networks and different
terminals.

For fixed service providers, The Yankee Group estimates
that video services included as part of the much-hyped
triple play bundle deliver nearly a three-fold increase in
average revenue per user (ARPU) among consumers in
the United States (Figure 1). As fixed and mobile service
providers compete for market share, video services also
provide opportunities for service differentiation.

Figure 1 - ARPU Estimates for Fixed Service Bundles

As shown in Figure 1, the typical subscriber spends
a low of $39 per month for local voice telephony only
to a high of $179 per month when broadband data and
premium video are included. At the high end, roughly
50 percent of the subscriber’s monthly communications
budget is spent on video entertainment. With high-speed
data services now purchased by roughly 40 percent of
their available subscriber base (including both cable data
and DSL), the ability of traditional incumbent carriers to
dramatically increase their top line revenue now depends
on their ability to provide video.

The introduction of video to any network has significant
impact to individual (per subscriber) and total bandwidth
requirements. Using current and near-term compression
technologies, a single high definition television (HDTV)
signal requires approximately 9 Mb/s of bandwidth per
stream; standard definition (SD) TV requires 2 Mb/s per
video stream. Both video signals are highly sensitive to
jitter and require strong quality of service.

Bandwidth expectations into the home can be described
in terms of a minimum service offering and additional
layers of services. In order to remain competitive going
forward, service providers must plan to provide, at a mini-
mum, one HD signal and two SD signals for television
viewing and digital video recorder (DVR) usage. In addi-
tion, offering a 10-12 Mb/s data service should be planned.
This “table stakes” service offering requires approximately
25 Mb/s to each home, which can be accommodated by
gigabit passive optical networks (GPONSs) or VDSL2
over copper.

Figure 2 - Bandwidth Requirements for Service Offerings
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Advancements in video compression are key to reducing
bandwidth requirements for video services in the future.
Even with these compression technologies, this baseline
offering is competitive in the near term, but it is funda-
mentally handicapped against the cable competition, whose
hybrid fiber coax (HFC) network can deliver multiple HD
and SD channels simultaneously, as well as a tremendous
amount of additional bandwidth for data usage. In order
to match market demand for television and data, service
providers must adopt an access platform that will enable
additional video channels in support of the growing demand
for multiple DVRs per home and number of TVs per home,
as well as additional data capacity, which has proven to
be the difference in whether a provider competes on
cost or value for data customers.

Data Bandwidth -
Outpacing Expectations

Consumer appetite for higher and higher speeds for
high-speed Internet (HSI) has rapidly outpaced market
projections for growth in this service. Fueled by cable’s

Figure 3 - Data Bandwidth Projections, Corrections
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aggressive campaign for data customers and their ability
to offer data rates that are orders of magnitude greater
than traditional ADSL, advertised data rates have become
the benchmark for competitive service offerings. In 2004,
when 1.5 Mb/s was the standard speed for “broadband,”
it was projected that market demand for data would reach
10 Mb/s by 2009-2010, and 100 Mb/s would be offered
close to 2013. One year later, 10 and 20 Mb/s services are
offered in markets across the nation and announcements
have been made about 100 Mb/s services on the horizon.

The increase in data bandwidth requirements has been
accelerated by the expansion of fiber-to-the-user (FTTU)
within North America, and the subsequent response of
the cable industry. Regardless of the genesis, the market
reality is that as long as a provider can compete on speed,
pricing is protected. As soon as speed is capped, compe-
tition is based on discount rates for discount services.
Only GPON gives a service provider the power to match
the cable broadband data attacks and therefore maintain
a vital component of the monthly revenue stream.
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The Solution: Access Networks
That are Efficient and Scale
to Meet Subscriber Demands

Service providers must balance the need to meet sub-
scriber demands with a rational forecast of continual
network improvement: providing enough bandwidth to
meet future demands while not investing in technologies
that can become quickly outdated. Any new investment
must be in network equipment and technology that is
efficient and can scale to meet future subscriber demands.
Further, networks must support flexible service level
agreements and dynamic bandwidth allocations that
enable differentiated services as well as differentiated
pricing schemes to the subscriber base.

In order to increase bandwidth and become more
compatible with the types of networks subscribers deploy
themselves, access networks must migrate to native
Ethernet and IP architectures. GPONs and IP-based DSL
— including ADSL2plus and VDSL2 — are the technolo-
gies that will drive future access network investments.
GPON has the capability to offer well over 100 Mb/s per
subscriber, while VDSL2 and bonded ADSL2plus can
offer 20-50 Mb/s leveraging existing copper loops,
providing an incremental step in areas where full fiber
installations cannot be immediately justified.

GPON's ability to provide significantly higher sub-
scriber bandwidth rests in the fact that it employs core
fiber optic technology that was once only of practical
use in service providers’ own core networks. Fortunately,
market corrections of the past several years and improve-

Figure 4 - CAPEX per Home Passed
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ments in technology have brought the cost of deploying
fiber within reach of subscribers. Based on today’s tech-
nology alone, a single fiber having a single wavelength
within it (a single ray of light) can easily provide over
100 Mb/s of bandwidth to a subscriber. Ten times this
amount could easily be provided if subscribers are willing
to pay for it.

The choice of whether to use GPON or one of the
DSL variants depends on — not surprisingly — the cost
of implementation and expected return. Many telephone
companies have conducted internal studies, with a sum-
mary of the results having been made public, to suggest
that the cost of deploying PON in new construction is
within 20 percent to break-even of laying copper wire.
With the virtually limitless capacity of fiber optics, PON
is a clear winner in instances where the business case
for triple play looks solid and trenching near the home
is still practical.

Conclusion

How much bandwidth is enough? The fact is that we only
know subscriber behavior and requirements as they exist
for the near future. It appears that 25 Mb/s will suffice
for a basic service offering in the near term, and therefore
supports a fiber-to-the-node strategy as an intermediate
step in overbuild environments. But copper deployments
are inherently handicapped relative to the cable compe-
tition, whose strategy is to compete on bandwidth to the
home. For a service provider, home developer, or utility,
GPON is the most powerful enabler of IP TV and user-
centric services, and the strongest weapon against the
cable companies’ campaign for triple play dominance.

Only Alcatel has GPON as part of its end-to-end
solution for addressing the triple play and user-centric
services markets. By incorporating this FTTU technology
into its portfolio, Alcatel can provide a level of control
and a seamlessness of service unmatched in the industry.
This empowers the service providers to focus on
developing and serving their markets more effectively
and more profitably.
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