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Executive Summary

The entertainment, computing, and communications services
markets are undergoing a fundamental transformation. Service
providers are migrating from distinct networks for voice, data,
and video services to a single broadband infrastructure based
upon the Internet Protocol (IP). This shift, which creates a
converged service delivery network, separates the provision of
network access from the provision of services provided over that
network. The implications of this change are profound, resulting
in entirely new value chains and industry structures.

Migration to an IP-based service delivery model, which is often referred to as IP
transformation, is considered a foregone conclusion by service providers of all
kinds. In this report, the third in our convergence series, we focus on wireline car-
riers, which are confronting this challenge first. It is expected that wireless ser-
vice providers and cable operators will undergo a similar transformation in the
near future, and an examination of carrier strategies will provide insights for these
other communications services providers. How carriers implement IP transfor-
mation strategies will also have important implications for other participants in
the information and communications services market, including technology sup-
pliers, content providers, and business partners.

Carriers face a real and growing short-term threat to their voice services revenue
in the form of competition from cable operators and new entrants using Voice
over Internet Protocol (VoIP). But carriers face a broader and more daunting chal-
lenge in the long term as the broadband services they and cable operators pro-
vide to customers achieve higher levels of performance. As broadband becomes
speedier and more reliable, the door opens for more complete separation of net-
work access provided by carriers and cable operators, and value-added services
(voice, video, interactive gaming, security services, health services, and others)
that can be offered by the carriers and cable operators but also by third parties
over the open Internet infrastructure. In other words, in the longer term, carriers
(and cable operators) are threatened by vertical disintegration, initially with voice
and ultimately with video as well.

To respond to the short-term challenge, carriers’ initial IP transformation ini-
tiatives focus on adding video to their voice and data services and creating
triple- and quad-play (triple-play plus wireless) bundles. The carriers believe that
this approach will enable them to retain customers and garner new ones, sim-
plify their operations, and lay the groundwork for new revenue streams. While a
triple- and quad-play strategy is necessary in the short term, it alone is not enough
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This report builds on the conclusions
in PricewaterhouseCoopers’

two previous reports about the
convergence of the communications,
computing, and entertainment
services markets. The series analyzes
the impact of migration to an Internet
Protocol-based delivery network on
all value chain participants, including
telecommunications carriers, cable
operators and networks, content and
service providers, satellite operators,
software and infrastructure providers,
and, especially, consumers.
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strategy to respond to the competitive
threat posed by cable operators. For a
summary of this report’s findings, see
page 38.
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Industry
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8 the short- and
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opportunities for
cable operators and networks. In
particular, it discusses strategies for
leveraging the on-demand delivery
platform. For a summary of this
report’s findings, see page 39.
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S

IP transformation is the process
through which communications
and entertainment service
providers will evolve

their people, process, and
technology to leverage a
single, converged network
based on the Internet Protocol
(IP). IP transformation should
enable greater efficiencies,
lower costs, and provide the
basis for value propositions
centered upon applications,
services, network access, and
data carriage. From a technical
perspective, IP transformation
is the migration toward
standards-based architectures
that allow service providers

to create multipurpose
platforms sharing a common
infrastructure. From a business
perspective, IP transformation
is the creation of new business
models and relationships

to support a service- and

application-focused orientation.

to fully capitalize on the IP transformation opportunity or to respond to the
long-term threat of services disintermediation. Instead, both carriers and cable
operators must look beyond the triple play to a service strategy—one in which
they will derive most of their revenue from services delivered over the network
rather than bit transport. Implementing such a strategy requires the carriers to
create a value-added platform that pulls third-party service providers into their
unique ecosystem. This will require carriers to develop a service delivery envi-
ronment with proprietary capabilities that are made available to partners to
develop complementary components, systems, or services. This strategy is similar
to what NTT DoCoMo accomplished in wireless data with its i-mode service or
what Microsoft and Intel achieved in the PC market through the combination of
Windows and the x86 hardware platform.

We call this long-term strategy the owned-but-open-and-controlled (OBOC)
approach. Carriers create an indispensable platform for linking consumers to
third-party and original services by opening selected parts of their service envi-
ronment to external innovation. In this model, carriers must balance which plat-
form elements to open to partners so carriers can spur innovation and competi-
tion, and which elements to monetize so carriers can retain a share of the value
being created by the new services delivered over their networks. Regulatory
requirements, such as network unbundling, vary across political boundaries,
but enhancing the ecosystem and embracing third-party innovation pays off for
even those carriers in highly regulated environments.

Such symbiosis between carriers and their partners is mandatory for an IP-mediated
world that requires ensured quality of service, continually new and updated prod-
uct bundles, secured intellectual property and digital rights, multiple modes of
payment, unique forms of revenue sharing, and mass customization as its essen-
tial elements. How well carriers internalize the ramifications of migrating to this
mode of competition—and whether they take appropriate action—will determine
whether they will operate a smart distribution infrastructure for digital goods and
services or provide commoditized bit transport.

B IP Transformation Vision Meets Reality

The service delivery environment—the hardware, software, business processes,
and human resources that support carriers’ core services—will influence how well
carriers can deliver both the short- and long-term vision of IP transformation.
Today, carriers rely on complex, expensive, and difficult-to-maintain billing and
operational support systems that manage network elements, provision services,
and generate bills. These systems do not meet the requirements of the new com-
petitive environment because they have been designed for the management of a
limited, unchanging set of services.

To support the triple play, these systems must expand to include new functional-
ity such as partner management, digital rights management, security, business
modeling, flexible pricing, and content awareness. Yet, while optimizing these
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systems and associated business processes for the triple and quad play is an
important milestone for carriers, they must also build in the flexibility required
to move beyond the triple and quad play. A service delivery environment for an
IP world cannot simply replicate the tight coupling of people, process, and tech-
nology to specific services that is characteristic of current telephony services.
Instead, carriers must create a loosely coupled system that encapsulates net-
work or business functions into portable services that can be reused and repur-
posed to run any digital offering. Most of all, a true IP-based service delivery
environment will become a source of clear differentiation in the highly competi-
tive market of the future.

The scope of change in markets, competition, technology, skill sets, and business
processes is unlike any challenge carriers have experienced. The tone at the top
established by senior management will be the single most important factor in
embracing these changes. A carrier’s ability to collaborate will be crucial, both
within the various carrier functional organizations and across a broad range of
third-party partners.

B Scope of This Report

This report focuses on the U.S. consumer market; however, its analysis is also
likely to be valid for other countries in which the communications, connectivity,
and entertainment services markets are converging. Our scope excludes the busi-
ness telecommunications market, an area in which carriers also have a wide range
of opportunities and challenges due to IP transformation.

After introducing the consumer market challenges carriers face, we highlight the
key role of video services within triple and quad bundles and within the larger
context of integrated telecommunications and information services. Next, we
discuss how the carriers are currently managing the convergence of their infra-
structure toward an all-IP network. Finally, we present the OBOC approach and
introduce prospective carrier business models and operating best practices for
leveraging this next-generation service delivery environment.

PRICEWATERHOUSE(COPERS
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An open-but-owned-and-
controlled (OBOC) strategy
will be crucial if carriers are
to leverage IP transformation
into long-term success. OBOC
describes a competitive
environment where key
product standards, especially
interface specifications that
permit interoperability, are
owned as intellectual property
but are made available

to others who develop
complementary components,
systems, or services.

DEFINITION OF A CARRIER

For the purposes of this paper, a carrier is defined as a facilities-
based wireline telecommunications company that provides voice and
data services over its own first-mile infrastructure, excluding cable
operators. In the United States, carriers include incumbent local
exchange providers such as BellSouth, Qwest, SBC Communications,
and Verizon; competitive local exchange carriers (CLECs) that
rent facilities from incumbents in order to offer discounted phone
service; and interexchange carriers (IXCs) such as AT&T and MCI that
specialize in long-distance service.

Outside the United States, carriers such as British Telecom,
Deutsche Telekom, or NTT began as government postal,

telegraph, and telephone (PTT) ministries. Competitive network
providers in these markets are often called ALTNETS (alternative
networks) and include energy utilities, cable operators, and
other infrastructure owners.

We exclude from the term carrier an emerging class of
telecommunications providers such as Primus and Vonage in the
United States and Colt and Tiscali in Europe, which exclusively employ
broadband infrastructure to deliver Voice over Internet Protocol (VolP)
services. These companies do not provide network access; instead
they rely on consumer broadband connections provided by wireline
carriers and cable operators. m
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FINDINGS AND RECOMMENDATIONS

Key Findings

The following is a summary of our findings. This
report is based upon third-party and original
research, including PricewaterhouseCoopers’ inter-
views with executives from telecommunications,
digital content, billing and related services, and
software companies.

B Carriers face different short-term and long-term
threats. In the short term, new entrants, particularly
cable operators, represent a significant and accel-
erating threat to carrier voice revenue, enabled
primarily by advances in Voice over Internet
Protocol (VoIP) technologies. In the long term, fur-
ther advances in broadband Internet technologies
will result in higher speeds and increased reliabil-
ity. As these improvements are applied to the ser-
vices environment, over time there will be an ever
greater threat of complete separation between bit
transport provided by carriers and cable opera-
tors, and all other value-added services, including
voice and video provided by third parties. In other
words, carriers and cable operators are building the
tools that could enable their own disintermediation.

m Triple and quadruple plays are necessary but not

sufficient. Carriers and cable operators are com-
peting to exploit the multi-service opportunity of
bundled voice, data, video, and mobile services.
However, these services run on logically separate
networks, even though they often run over the
same wire and the customer receives a single bill.
Although the triple and quad plays are important
from a time-to-market standpoint, carriers must
avoid the temptation to deliver these bundles in a
way that perpetuates the shortcomings of their cur-
rent services environment. Triple and quad plays are
stepping stones to truly integrated Internet Protocol
(IP) service environments, which do far more than
transport voice, data, or video bits but will provide
new products and services to consumers.

B Personalized services define competition. The
wireline business model of price competition for

network transport and access is no longer valid
as core services are becoming commodities.
Telecom competition soon will be defined by mass
customization, where carriers serve subscribers
who access personalized portfolios of communica-
tions, content, and interactive services. Currently,
carriers are attempting limited customization
for subscribers and are trying to modernize their
back-end billing functions. However, without major
back-end overhauls, carriers could find themselves
locked out of opportunities for new value chains
that are based on rapid personalized service cre-
ation and delivery of personalized services.

B A service environment strategy is crucial for
the long term. The Internet Protocol will help cre-
ate an industry structure far different from the tele-
communications model, in which carriers defined
and exerted end-to-end control of the network,
its primary applications, and business strategy. To
compete in an IP world, carriers must create an
open-but-owned-and-controlled (OBOC) service
environment that is indispensable for linking users
to third-party or carrier-developed applications
and services. Carriers are in the midst of deciding
whether to embrace the idea of launching IP-based
service delivery platforms and business processes
that allow partners to add value to a basic triple
or quad play of communications and information
services. Although public announcements reveal
that leading carriers are migrating to an IP-based
future, the speed and scope of this transition will be
influenced by the interplay among the purchasing
behavior of the customers with the most desirable
demographics, the state of competition, technical
advances, and the ability of carriers to upgrade their
systems and networks.

m Networks and applications will become more
loosely coupled. Carriers need the capability to add
services as the business demands without deploy-
ing new infrastructure. This imperative is causing
carriers to separate network applications from the
enabling business applications through abstraction
layers. Most, if not all, leading carriers have a huge
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investment in their current network and their busi-
ness and operations support systems. Rather than
jettison these investments, most carriers are wrap-
ping their current systems in an abstraction layer
to achieve the benefits of a service-oriented archi-
tecture (SOA). The goal is to create a set of shared
services for common functionality such as quality
of service (QoS), identity management, security,
event management, digital rights management, IP
address management, and workflow. This use of
components will help carriers to reduce operations
and support costs for new services.

B Partnering will be pervasive. Carriers will rede-

fine their operations to support changed relation-
ships with current business partners and meet the
needs of new partners from the content, retail,
and related industries. The availability of security,
rights management for intellectual property, and
new models of provisioning, pricing, and billing
will be important factors in the success of these
partnerships. Carriers also will need to determine
the optimal revenue-sharing ratios with partners
for different categories of services. How the reve-
nue is divided might be very different depending on
whether a given service generates incremental rev-
enue (in which case the carrier might take less) or
potentially cannibalizes existing revenue (in which
case the carrier might want more).

B Merchandising becomes an important skill. To
date, carriers have organized their retailing efforts
according to customer demographics—for example,
segmenting categories by monthly spending. This mar-
keting approach made sense when carriers were selling
largely homogeneous network services. However, in an
IP environment, a carrier serves as the manager of a
near-infinite shelf space of digital goods and services. In
this market, many of the practices associated with retail
(such as product placement, discounting, cross-selling,
and up-selling) become increasingly important.

Carrier Recommendations

m Prevent short-term initiatives from crip-
pling long-term potential. Carriers are respond-
ing to wireless, broadband, and IP substitution for
circuit-switched voice with triple- and quad-play
bundles. This response is a step in the right direc-
tion. However, unless carriers have a longer-term
vision of how the infrastructure that they create for
the delivery of triple and quad plays can set the stage
to enable true differentiation, carriers likely will
find themselves in a situation in which they must
incur substantial internal cost from deploying each
new set of applications. Whether leading with voice,
data, or video, each IP service deployment must be
compatible with and contribute to the creation of a
multi-service architecture and business strategy that
can run over a common infrastructure and be con-
trolled by a common service delivery platform.

B Manage short-term complexity to gain long-term

simplicity. Not only do triple and quad plays help
carriers meet the immediate competitive threat
from the cable industry, but these plays also give
carriers the opportunity to migrate toward the
provision of voice, data, video, and mobile via an
integrated network and business infrastructure.
In the short term, overall complexity will increase
due to the need for carriers to operate both their
circuit-switched and IP networks. However, if car-
riers use their investments in triple and quad plays
to establish technology integration, they can lay the
groundwork for pursuing an integrated platform
and service environment strategy that will help
them reduce operations and support costs.

B Choose the appropriate mix of standardized
and operator-specific technologies and processes.
Carriers need to understand what parts of their
current and envisaged networks and business
processes are subject to commoditization and
what parts offer opportunities for differentiation.
Business models that ensure a carrier has a monop-
oly in the local access market are becoming less
attractive than service-oriented business models.

© 2005 |
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FINDINGS AND RECOMMENDATIONS (conTinuED)

Consequently, IP-based carriers should adopt as
much industry-standard technology and business
practice as possible—that is, an open and interop-
erable network. Such adoption can help carriers
reduce infrastructure costs, allowing the invest-
ment of resources in service layer elements that
offer the potential for exclusivity or differentiation
and that are accessed by third parties through appli-
cation programming interfaces (APIs) established by
the carrier.

® Embrace third-party innovation. Voice tele-
phony is a commodity in an IP-dominated world.
Value is created through enhancing voice with
tools such as search, messaging, file exchange, or
community-oriented features. Forward-thinking
companies are providing interfaces that allow oth-
ers to add value to the core technology. As a result,
innovative developers are choosing to partner
with these companies, building services or ser-
vice enhancements on top of the partner’s service
delivery platform. While creating APIs to the service
delivery environment, carriers also must develop
parallel internal and market-facing business pro-
cesses for effective partner management.

B Encourage value-based pricing for IP ser-
vices. Carriers should not assume that triple- and
quad-play bundles will restore the margins they
previously enjoyed on voice services. Premium
pricing based upon connections, volume, dura-
tion, and geography is largely irrelevant in an
IP world. Conversely, service delivery strategies
that provide a complete customer experience—
including hardware, software, and partner-provided
services—enhance the network’s value by removing
the burden of integration from the customer, thus
making the service more compelling. Carriers face
enormous challenges in implementing billing plat-
forms that enable usage-based or content-specific
pricing, but they must create these systems to sur-
vive service-based competition. Once triple- and
quad-play bundles create a critical mass of users
and third parties adding value, competition will be
decided by how well carriers deliver value to their

customers and partners rather than their ability to
charge for the use of network resources.

m Evolve the network and the ecosystem in parallel.
The shift to an IP-centered competitive model can-
not be totally scripted in advance. Carriers must
test each deployment of people, process, and tech-
nology for delivering value both to customers and
third parties. Current business processes that must
accelerate in order to achieve integration include
activation, provisioning, and billing. Future busi-
ness capabilities to be added include rights man-
agement, identity management, security, real-time
balance (pay as you go) management, and flexible
payment modes. At the same time, carriers must
start working with partners now to gain valuable
operating experience in offering those capabilities.

m Accept the likelihood of significant internal
disruption. Transitioning to an IP-based future will
change carriers completely. Pervasive change man-
agement strategies are fundamental to carriers’ suc-
cess and must be applied to seemingly mundane
business processes, such as inventory control for
media gateways, or more complex challenges, such as
new training for service representatives or retraining
line workers to work with IP-based systems. Carriers
must have a strategy for taking costs out of the older
system as carriers increase their investment in new
IP infrastructure. This migration will disrupt many
time-honored business practices and relationships.

B Executives must become more service delivery
environment literate. Gone are the days when the
value proposition of business and operations sup-
port systems was determined by how the systems
managed network elements, pulled usage data from
Class 5 switches, and generated a bill. The business
capabilities of a carrier now depend upon how well
it can execute the preceding while also supplying
subscribers with digital content and services pro-
vided by the carrier and its partners. Consequently,
the importance of operations and support deci-
sions has become much greater because the service
delivery platform is the business going forward.
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® Do not base tomorrow’s vision on today’s indus-

try structure. Leaders of the IP transformation
inside of carriers might be tempted to envision
where they want to be in 2010 or 2015 based on the
current vertical integration of access and service.
However, this will not work because the Internet
Protocol removes the need for service providers
to own their own facilities. The Internet Protocol
does not make the advantages of scale and reach
go away. It redistributes those advantages, which
can be either a frightening or liberating thought,
depending on how carrier leadership reacts.

® Transform customer perceptions while trans-

forming capabilities. Beyond the technical and
organizational challenges for achieving IP transfor-
mation, carriers face an equal, if not greater, task:
changing market perceptions of the value they pro-
vide. Adopting a new operating model offers carri-
ers the opportunity to reposition their public image
as solution and content providers. Such positioning
was achieved by Japan’s NTT DoCoMo and Korea’s
SK Telecom, which sit as equal partners with the
content and service brands that are at the heart of
the wireless data revolution in Asia. Similar aspira-
tions and follow-through should be in the IP trans-
formation plans of every carrier.

Cable Operator Recommendations

m Cable operators, just like carriers, must antici-
pate the growing impact of the Internet as a con-
tent distribution platform and the inevitable chal-
lenge it represents to their business models. Cable’s
advantages of superior first-mile infrastructure and
experience with content distribution are tempo-
rary; carriers will continue to strive to reach parity
or even superiority in both infrastructure and con-
tent capabilities. But targeting carriers as the only
significant strategic threat would be unwise; eco-
system competition will include new challengers,
including wireless broadband service providers. It
will also require entirely new core competencies,
especially technologies that add value to the cable
broadband platform for third parties and business

strategies that foster a collaborative approach to
new services creation.

Ecosystem Partner Recommendations

m Technology vendors that are targeting carriers
during the IP transformation era must be cogni-
zant of both the near-term and long-term chal-
lenges facing the carriers. The consumer segment
will be a challenging market for carriers during the
next five years, and it will be difficult to predict the
nature and speed of the transition to an ecosystem
in which carriers compete with cable operators and
other broadband providers. However, vendors must
anticipate this fundamental shift and make support
for the long-term ecosystem competition part of
their product road map now.

B Web-based service providers that currently ride
over carrier and cable broadband infrastructures
must begin to anticipate the coming changes and
their role as potential partners. Many Web compa-
nies are vertically integrated, internally performing
and managing every service function required above
the Internet Protocol that carries their packets. As
the IP transformation occurs, carriers and cable
operators will begin to offer best-in-class function-
ality that outperforms some of the internal capa-
bilities of even the largest Web service providers.

Rather than fight these developments, the most
forward-looking service providers will proactively
engage carriers and cable operators in order to take
advantage of performance-enhancing services pro-
vided to them on an outsourced basis. The healthiest
and most profitable ecosystems will be those that go
beyond simple outsourcing of traditional functions;
they will collectively establish business practices that
reward collaborative development of new services.
These services will become tomorrow’s Web growth
stories, enriching companies that provide defined
roles in broader ecosystems, rather than those com-
panies that try to own the whole stack. m

© 2005 |
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B The Converged IP Services World of 2015
The following scenario might be reality in 10 years:

How could this dramatic change occur within so short a time? This report traces the
origins of this future scenario to carrier initiatives for IP transformation: the migra-
tion of access networks to a common, standard infrastructure based on the Internet
Protocol. We follow the path carriers will take toward this goal, starting with content
efforts to develop IP-based video services that will complete the carriers’ triple- and
quad-play service bundles as the competition with the cable operators heats up.
We then examine the necessity that carriers fundamentally change their business
models from vertically integrated monoliths to ecosystem builders that provide a

The telecommunications, software, entertainment, and consumer
electronics industries have converged around broadband and Internet
Protocol (IP)-based services. Consumers access diverse, personalized
[P-based information, entertainment, and e-commerce services—in
addition to communications services—from a variety of devices in
their offices, homes, and on the move. It is hard to remember how,
back in 2005, entertainment in the form of television series, movies,
sports broadcasts, and news programs were all delivered within closed
environments created and controlled by cable operators, satellite pro-
viders, and telecommunications carriers. Mass customization and
interactivity characterize today’s services and entertainment. Every
major sports, culture, or news event is covered in multiple ways for
different audiences.

The IP revolution has disrupted most content and service indus-
tries, destroying value chains that depended on access control. Now,
only a decade later, content and service providers have migrated to
the Internet for distribution, creating more intimate relationships
with their customers and garnering a larger share of the profits than
they could when distributors controlled the consumer relationship.
Channel scarcity is a thing of the past, and grassroots content and
entertainment can reach small audiences cost-effectively.

Most network access services are priced on a flat-rate subscription
basis for near-unlimited connectivity, so the main opportunities for
revenue growth depend on stimulating pay-per-use purchases of con-
tent or services. The communications and computing infrastructure
increasingly is supplied by a small number of capital-intensive infra-
structure providers such as electric power companies, which keep
their facilities open to value-added service providers while concen-
trating on aggregating as much IP traffic as they can.

service delivery platform for third-party innovation.
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B The Changing Landscape for Carriers in 2005

In 2005, fixed-line telecommunications carriers face a radically altered competitive
landscape, one in which the basic economics of communications and information
transfer are being redefined. No longer the monopoly access providers of voice and
data services, carriers must contend with increasing line substitution from a num- Q
ber of sources, including wireless voice service providers, cable operators, and new
competitors providing peer-to-peer Internet telephony services.

For more details on carrier
competitors, see the sidebar,

“Challenges to the Wireline
This situation is a stark contrast to the industry dynamics that were in place for the &

majority of the telecommunications industry’s century-long existence. Historically,
the Public Switched Telephone Network (PSTN) provided by carriers was the pre-
vailing, and often the only, means for consumers to access voice and data services.
However, since the early 1990s, technical advances and deregulation have created
competing access methods from a host of physical and virtual sources. At the most
basic level, today’s consumers enjoy choices they previously did not possess when
selecting a service provider for voice and data services. Beyond creating compe-
tition for wireline access, these new market entrants have also redefined con-
sumer expectations, service standards, and price points for communications and
information services.

Business Model,” below.

CHALLENGES TO THE WIRELINE BUSINESS MODEL

© 2005 PricewaterhouseCoopers LLP. All rights reserved.

Under their present business model, carriers can no longer reduce
costs to compensate for increased wireline substitution and
decreased profitability of fixed-line voice services. The erosion
has been most pronounced in the long-distance market, which
is projected to decline in the United States from $67 billion in
revenue during 2002 to $39 billion by 2006, according to IDC.
Carrier revenue for long-distance and circuit-switched local voice
services is expected to decline from $154 billion in 2005 to $140
billion in 2009, according to PricewaterhouseCoopers' estimates.
(See Figures 1 and 2 on page 12.)

This drop-off in the wireline business resulted largely from its
displacement by anytime-anyplace wireless service plans that offered
less-expensive calls in addition to mobility. Not only is U.S. wireless
penetration expected to reach 68 percent by the end of 2005 and
more than 80 percent by 2010, but average wireless minutes of
use (MoU) are expected to grow from 750 minutes per month in
2005 to more than 920 minutes per month by 2010, according
to Goldman Sachs. Wireless revenue is expected to increase
from $112 billion in 2005 to $141 billion in 2009, according to
PricewaterhouseCoopers' estimates.

Although most carriers have insulated themselves somewhat
against wireline substitution by building significant stakes in
wireless operators, they possess no similar defense against Internet
Protocol (IP)-based voice services provided by cable operators.
Cable operators are expected to increase voice services revenue from
$1 billion in 2005 to $10 billion in 2009.

Additionally, carriers face new competitors such as Skype that use
peer-to-peer Internet-based service models. Unlike first-generation
Voice over IP (VolP), peer-to-peer Internet telephony routes a
call directly between the computers or personal digital assistants
(PDAs) of two or more users instead of passing through a central
switch or server. Peer-to-peer is predominantly offered as a free
service that never traverses the Public Switched Telephone Network
(PSTN)—although fees are charged to access traditional phones
on the PSTN. Thus, the substitution effect of peer-to-peer on carrier
wireline service is relatively unknown because it is not associated
with revenue forecasts. Yet, peer-to-peer VoIP presents a potentially
major discontinuous change for the telecommunications industry.
By replacing expensive servers with users’ own PCs, peer-to-peer
services scale rapidly and at costs approaching zero. And when calls
completely avoid the PSTN, the tinny sound of circuit-switched voice
services is replaced by CD-quality sound.

Although these forecasts for wireline substitution are sobering,
they do not point to the loss of dominance by carriers in the voice
services market. However, what they do reveal is more fundamental:
In the consumer market segments for communications, standalone
voice services can no longer determine volume and profitability. As
voice becomes a commodity, competition will focus on value-added
enhancements, such as mobility and bundling cheaper or free voice
with broadband, video, and other content and information services. m



© 2005 PricewaterhouseCoopers LLP. All rights reserved.

IP Transformation: Beyond the Triple Play

10

Three forces—mobility, broadband, and a standards-based infrastructure—have
particularly influenced these changes in the fixed-line telecommunications land-
scape. Mobility, in the form of wireless voice access, has shifted a large amount
of voice traffic from the PSTN to cellular networks. According to the Cellular
Telecommunications Industry Association (CTIA), the U.S. mobile communica-
tions population stands at about 180 million subscribers and as of December 2004
accounts for more than 1 trillion minutes of use (MoU). At the same time, broadband
Internet access to the home is becoming widely adopted. Growing from approx-
imately 6 million subscribers in June 2000 to reach 60 million by February 2005,
broadband network access now reaches nearly one-quarter of all adult Americans
in their homes, according to the Pew Internet and American Life Project. Finally, a
standard way to connect servers and client devices has become increasingly impor-
tant in redefining the communications, computing, and entertainment services
markets. The Internet Protocol makes it possible to cost-effectively link servers to
servers, servers to clients, and clients to clients to create an ever-expanding network
upon which value-added enhancements can be built.

COMPARISON OF VALUE CREATION POTENTIAL FOR PSTN AND IP NETWORK ARCHITECTURES

An examination of how value is created through customer lock-in
strategies in the Public Switched Telephone Network (PSTN) provider-
driven network and the Internet Protocol (IP) user-driven network
helps explain the competitive advantage that carriers can realize by
migrating from the PSTN to an IP-based network—and its potential
effect on competitors.

The PSTN is an example of a provider-driven network, a term derived
from work by Michael Borrus and John Zysman at the University of
California, Berkeley. Provider-driven networks are infrastructures
defined and controlled almost exclusively by the network provider. The
network provider designs, markets, and assembles the final product.
The user receives a highly restricted service bundle that meets an
unchanging need where the main value points are price, quality,
and ubiquity. The vast majority of product innovation, investment,
organization, and marketing in the PSTN perfected the telephone call
as the primary creator of value.

In provider-driven networks, market power as well as network
ownership and control are almost the same. Innovation by the
network provider or its partners focuses on scaling ubiquity, reliability,
or efficiency of the primary service being carried on the network—
in this case voice. The relatively closed and monolithic nature of
provider-driven networks leads to few fundamental innovations from
third parties at the edge of the network; in the PSTN, most third-party
innovations were limited to fax machines, electronic data interchange
(EDI) networks, and dial-up Internet service providers.

In contrast, IP networks are user-driven networks. The definition of
network services and how they are invoked, controlled, and valued
are determined increasingly by subscribers. In this competitive
environment, network ownership and market power are partially

decoupled. Multiple parties are able to design, assemble, and market
products for the subscriber because much of the relevant technical
information is freely available.

The guiding principles of value creation in user-driven networks are
diversity of services and innovation to meet a set of needs that can
fluctuate over time. Price, quality, and ubiquity are certainly important
to determine value. However, they are not the sole factors in user-
driven networks. Other elements of value include personalization,
community links, search, or security. In this model, innovation occurs
all along the value chain.

Regardless of their inherent bias, the goal of either system is to
lock in customers. In provider-driven networks, the network owner
attempts to lock customers to a particular infrastructure. Access to
this infrastructure is the service, and the content of user transmissions
is incidental. This has been the strategy of the telecommunications
industry and is typified by the PSTN.

By contrast, the user-driven, IP-based networks attempt to lock
subscribers into a set of de facto standards for communications and
information services that partly determine how they define, invoke,
and control resources. Access to an infrastructure is not nearly as
important as defining how users interact (for example, using graphical
user interfaces [GUIs] instead of command lines, standards for
addressing an e-mail or defining a Uniform Resource Locator [URL])
with information or communications services. Different services ride
on top of a generalized access network, and the content of user
transmissions is important for determining their willingness to pay.
This has been the strategy of the IT industry and will determine the
evolution of IP services. m
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The cumulative result of these changes is a competitive environment in which new
business models and value chains are being created and tested. The new focus
increasingly is on providing customers with portfolios of bundled services drawn
from the communications, content, and software sectors. Carriers are beginning
to experiment with triple- and quad-play bundles that package traditional voice
services with other subscription services such as high-speed data (HSD), video, or
mobile access. Cable operators have expanded into HSD services and are begin-
ning to add IP-based telephony to their video services. Other models being tested
by software-only service providers such as Skype give away high-quality, PC-based
voice services for free so they can build a large customer base in which to sell
value-added applications.

These evolving service models undermine the value proposition of voice commu-
nications that has dominated the telecom industry. “The carriers’ whole reason for
being has been to connect point A with point B, and the content of that transmission
was incidental,” says Camilla Dahlen, president of Highdeal, a software provider of
business and operations systems for wireless and broadband networks. “It could
be a high-value conversation or a low-value conversation—it mattered not. It was
valued and priced that way, which made traditional providers look at the world with
a certain mindset. With the deployment of IP-based services across a range of infra-
structures, we see those business models being turned completely upside down.”

B The Carrier Response: Short-Term Strategies for Long-Term Success

A large-scale shift to a new model for converged communications, entertainment,
and information services presents carriers with a unique opportunity. In preparing
themselves to compete today with triple- and quad-play strategies, carriers can bet-
ter position themselves for sustained growth tomorrow in an IP world. Yet to realize
this goal of long-term success, carriers must be strategic in their short-term plans
and provide much more than bundled access. As they enhance their networks to
provide bundled services, they begin to create a service environment within which
cost-effective, value-added enhancements and new customer experiences can be
built around a core of IP-enabled functionality.

If carriers do not take this longer-term view, they run the risk of finding them-
selves without the ability to provide innovative services and thus are relegated to
the role of providing commoditized bit transport. Simply replicating the triple- and
quad-play bundles of the cable industry will likely land them in a losing price war.
Cable operators can introduce commodity voice services more quickly than car-
riers can deploy differentiated video or other content services. Worse, if carriers
define their competitive challenge solely as a struggle with the cable industry, car-
riers probably will be blindsided by unexpected market entrants. Figures 1 and 2
on page 12 compare carrier revenue forecasts under today’s market assumptions
and PricewaterhouseCoopers’ projections that take into account the true impact of
IP transformation where voice, video, and data services become low-priced com-
modities available from a number of competitors.

PRICEWATERHOUSE(COPERS
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For a discussion of value creation
within an IP network, see the
sidebar, “Comparison of Value
Creation Potential for PSTN and
IP Network Architectures,” on
page 10.
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IP transformation creates great FIGURE 1: CARRIER REVENUE FORECASTS, 2005-2009
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One plausible scenario is that a technically savvy leading consumer brand, such
as Google, Starbucks, or Wal-Mart will begin to offer voice, video, music, or other
services in partnership with an infrastructure provider like an electric utility. If this
latter scenario occurs, the carriers will find themselves positioned as commodity
IP bit haulers that third-party content and service providers leverage for their own
success—sharing no revenue with the carrier that provides consumer access.

To succeed in both the present-day battle of the bundles and the future IP world,
carriers must take a measured approach. First, they must complete their triple- or
quad-play bundles with differentiated IP-based video services, or IPTV. Next, they
must use this opportunity to reduce or eliminate the network and operational
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complexity of all layers of the existing infrastructure and replace it with a simpli-
fied, converged, and cost-effective platform. Then, they must fully evolve their
billing and operations support infrastructure to a service delivery environment
that becomes a smart distribution infrastructure desirable to the growing number
of third-party IP-based content and service providers. True success will be derived
from an IP ecosystem comprising carriers and multitudes of third parties jointly
increasing revenue to levels that far exceed today’s triple- and quad-play poten-
tial. See Figure 3 below and Table 1 on page 14 for a comparison of how carriers
and their competitors are well positioned for realizing the potential of IP transfor-
mation and establishing an IP ecosystem.

FIGURE 3: OVERVIEW OF SECTOR READINESS FOR IP TRANSFORMATION
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Carriers must do all of this while adding the relentless pursuit of innova-
tion, which has been so prominent in the computer industry, to telecom’s
long-standing emphasis on scale and reliability. “The challenge is being innovative
enough to think a few moves ahead, smart enough to learn as you go, and agile
enough to correct errors as they happen,” concludes Andy Moss, senior director
of technical policy for Windows at Microsoft, who leads Microsoft’s strategy where
business and technical directions intersect public policy issues, such as intellec-
tual property, content protection, digital broadcasting, Voice over Internet Protocol
(VoIP), and broadband.
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As carriers begin their IP
transformation efforts

with triple-play bundles
and eventually migrate

to an IP ecosystem, they
face competition in the
consumer market from
cable operators and new
entrants such as Akimbo
and Vonage. In comparing
the business models and
technology adopted by each
competitor as of mid-2005,
cable operators are the
best positioned within this
changing industry structure.
Carriers, however, have a
slight advantage in their
readiness for establishing

a true IP ecosystem. For
more details, see Table 1 on
page 14.
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TABLE 1: COMPARISON OF SECTOR READINESS FOR IP TRANSFORMATION

_ Broadband Voice over broadband IP ecosystem

()

For an overview of current
carrier initiatives, see the sidebar,
“Carrier Triple- and Quad-Play
Market Snapshot,” on page 16.

B Complete the Service Bundle with IPTV
Carriers must respond to the threat of wireless substitution, the cable industry’s
triple-play-based competition, and a variety of VoIP challengers by offering their
own triple- and quad-play bundles. Carriers (and their competitors) must offer

Point-to-point network archi- Integrating Voice over IP (VoIP) | Deploying broadcast video is Carriers' experience with
tecture provides best upstream | with circuit-switched voice of not difficult, but few carriers are | interconnection requirements,
potential; fiber to the premises | the Public Switched Telephone | doing so as it offers no differen- | current wireless infrastructure,
leapfrogs competition; massive | Network could be a differentia- | tiator; IPTV is largely unproven | and an open-but-owned-and-
Technology | investment needed to reach tion; enterprise early adopters but potentially can surpass controlled (OBOC) strategy pro-
parity with cable operators’ of the technology have favored | cable offerings with unlimited vides head start and road map
download-speed capabilities. carriers; innovation in voice content libraries and an on- for future; operations and busi-
technologies has not been a demand architecture. ness support systems in need of
Carriers strength. overhaul to support this.
Carriers were late to get started, | Rapid shift to VolP cannibalizes | All new customers will be Previous success in yellow
forced to play catch-up with carriers' cash-cow business, conversions from other provid- | pages, teletext, and CLEC/IXC
cable operators by discounting | strategy has been to use bun- ers, creating high cost of sales; | relationships provides start-
Business prices, limiting cash contribu- dling, especially quad plays that | content owners eager for new ing point; wireless ecosystem
model tions to bottom line. add wireless access to wireline | sales, but on-demand and a strong model to copy; few
voice, video, and data services. | unlimited content library busi- people or process resources in
ness models have yet to be fully | place to accomplish this.
developed.
Tens of billions of dollars The cable industry’s data over Proven and evolving ability to Cable operators have yet to
invested in deploying fiber cable service interface specifica- | deliver hundreds of channels; invest in an open platform,
to the neighborhood (FTTN); tion (DOCSIS) already provides | migration to next-generation retaining technology that sup-
download speed potentially quality of service (QoS); many services via IPTV. ports a vertically integrated
Technology L . .
unlimited; upload speeds con- cable operators have been sell- orientation.
strained by hybrid fiber-coax ing circuit-switched voice for
(HFC) architecture. years; like carriers, have not
Cable focused on voice innovations.
operators
Early market share lead has New revenue opportunity for Satellite operators have had Poor customer service image
minimized need to discount operators; will be the first great success stealing custom- | and strong association with
Business prices; potenti_al speed in_cr_eases service providers to offer triple- | ers, but partial ownership of video services mean cable
model can offset carrier competition. play bundles over their own content means cable operators | operators may not be preferred
infrastructure; missing wireless | make money even when view- | partner for many service provid-
component of bundle. ers access content via different | ers; can leverage long history of
distributors. working with content industry.
WiMax and power-line tech- Skype, Vonage, and others are Video over the public Internet Difficult to create a value-
nologies are unproven but have | proving best-effort Internet will improve as broadband added ecosystem without an
long-term potential; regulatory | quality is good enough for speeds and compression tech- infrastructure in place; Internet
Technology | environment uncertain in regard | many customers; lack of true nologies improve; little control | service providers could leverage
to line sharing and colocation. QoS leaves them without ability | over pace of change. some technology assets.
to match future services from
New competitors.
entrants Difficult to recover from high Non-facilities-based service Low cost of distribution allows | Already experienced in working
capital-investment costs with providers like Skype and Vonage | for entirely new business mod- | with third parties in an IP eco-
. carriers and cable operators will need to out-innovate els; viewing public yet to show | system; limited legacy business
Business . . . — . .
model already serving the market. |ncumben’Fs; peer—tg-peer net- mass interest in niche content. Fo protect, but limited or declin-
work architecture like that used ing customer bases.
by Skype is a truly disruptive
value proposition.

more than access to telephony, broadband data, and video. Carriers have an
opportunity to implement the video component of their triple- and quad-play
bundles in a way that enables them to differentiate their video services from those
of the cable industry.
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IPTVis expected to provide a broader range of combined entertainment, communi-
cations, and commerce services than are currently provided by the cable and satel-
lite operators, and to present those services within a seamless customer experience.
Carriers likely will offer the standard television channel lineup to meet the cable
challenge initially. However, IPTV is more than simply the encapsulation of a broad-
cast television signal in the Internet Protocol for delivery over a broadband packet
network. Its service environment also differs significantly from that of cable opera-
tors. (See Table 2 below.)

TABLE 2: COMPARISON OF IPTV AND BROADCAST VIDEO NETWORKS
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CARRIER AND CABLE OPERATOR VIDEO STRATEGIES

Cable video service is delivered over a broadcast network. In this model, channels
distributed by the cable network are pushed to the set-top box and when the con-
sumer changes a channel, the set-top box’s tuner locates the appropriate channel.
The consumer is a passive viewer and cannot rewind, fast forward, pause, or change
angles of view.

In IPTV, only the channel that is requested by the TV or other video client is sent to
the set-top box. When the consumer changes the channel, the set-top box sends a
request for a particular stream of data packets. This data stream is placed in an IP
multicast channel where the stream is transmitted simultaneously to anyone who
requests it. This stream splitting does not degrade the quality of the signal. Because
bandwidth is used more efficiently, the distributor does not suffer the inflexibility of
a channel lineup limited by capacity restraints. When IPTV is combined with video-
on-demand, it also enables consumers to play, pause, rewind, and fast forward
video content.

To remain competitive with carriers, cable operators are eventually expected to
migrate to IPTV from their existing broadcast networks. In the meantime, they are
responding to the threat of the carriers’ IPTV by licensing personal video record-
ing (PVR) technology to allow their subscribers to record video content and play
it locally. Cable operators have also begun deploying network-based video-on-
demand services by staging thousands of hours of video on content servers within
their head ends.

Type of network | Internet Protocol-based (IPTV) Broadcast
Type of connection Point-to-point Shared
Two-way capability One-way capability
Type of switching Network Set-top box
Ability to support an on-demand delivery model Scalable Requires network upgrades
Content switchable to consumer | Theoretically unlimited Bound by total channel
count
Number of CPE providers | Many Few
DRM system | Open, flexible Closed, rigid
Content residing on consumer first mile Only consumer-selected content All broadcast content

&)

For a detailed discussion

of the cable operators’
on-demand networks, see
the PricewaterhouseCoopers
report, “Big Bets for the U.S.
Cable Industry.”
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DIFFERENTIATED VIDEO SERVICES THROUGH IPTV

IPTV’s advantages over broadcast video, including lower operating cost, efficient
delivery model, and customizability, make possible many new types of services for
carriers. The following is an overview of the service opportunities afforded by IPTV:

® Video Wide Web—IPTV creates an environment not unlike the World Wide

Web, except the content is high-quality video. Video choices will be highly
personalized, allowing viewers to access both popular and niche content on
their schedule—not the broadcasters. However, as a disruptive technology it
will take viewers and distributors some time to fully leverage the competitive
advantages of a Video Wide Web.

Personalized interactivity—IPTV enables the carrier to offer many personal-
ized interactive services. Individual and multiplayer games, additional pro-
gram suggestions to the subscriber based upon their previous viewing, and
access to supplemental online content to support a video stream (such as
player statistics for a sports event shown in a separate window) form the
basis for a more customized video experience.

Enhanced time-shifting through personal video recording—Personal video
recording (PVR) and network-personal video recording allow viewers to

CARRIER TRIPLE- AND QUAD-PLAY MARKET SNAPSHOT

Carriers in the United States have announced a number of triple-
and quad-play initiatives within the last year. Although the carriers
differ in their particular strategy for fiber deployment, service offers,
and customer segments, the announcements indicate a common
determination to meet the cable triple-play challenge head on. The
largest of these initiatives are summarized here.

BellSouth

To date, BellSouth does not have a signature initiative for deploying
triple- and quad-play bundles. As of mid-2005, its fiber network
passes about 1 million homes with fiber-to-the-curb (FTTC), and
BellSouth intends to pass an additional 180,000 homes by year-end.
The company plans to employ newer digital subscriber line (DSL)
technologies, such as asymmetric digital subscriber line (ADSL) 2+
and copper pair bonding to deliver more than 12Mbps of bandwidth
over a single copper line and more than 24Mbps over a bonded
pair. During the first quarter of 2005, BellSouth selected Alcatel and
Redback Networks for its next-generation broadband rollout. In
the video segment, BellSouth is testing Microsoft's IP-based video
services, or IPTV, platform for possible deployment while offering
video services through a franchising arrangement with DIRECTV.

Qwest

Like BellSouth, Qwest is pursuing a hybrid strategy to deploy triple-
play services. It made a deal with DIRECTV to bundle digital TV
programming with discounted DSL service to customers in 14 states.
Outside of the DIRECTV agreement, Qwest has been offering first-

generation video over very-high-speed digital subscriber line (VDSL)
in Phoenix, Omaha, and suburbs of Denver.

SBC

In June 2004, SBC Communications announced Project LightSpeed, a
five-year, $5 billion project that aims to connect 18 million homes by
2007 via a fiber-to-the-neighborhood (FTTN) infrastructure for existing
structures and fiber to the premises (FTTP) for new construction
and multi-service units. Once SBC connects 90 percent of its high-
and medium-value customer segments to the new infrastructure,
it intends to become the number-two provider of video services
by 2010. In late 2004, SBC solidified its commitment to the video
market by signing a 10-year, $400 million IPTV deal with Microsoft
to supply the software infrastructure for the video component of its
service bundle. The company plans to offer the first set of triple-play
services under the U-Verse brand in late 2005 or early 2006.

Verizon

The carrier announced plans for large-scale deployment of FTTP and
passed 1 million homes by the end of 2004. The first deployments
initially targeted greenfield (new construction) installations and
were concentrated in California, Florida, and Texas. Verizon intends
to make fiber available to another 2 million homes in 2005. The
company's goal is to reach approximately 30 percent of its customer
base by 2009. Marketed under the FiOS brand, Verizon's triple-play
bundle employs a single fiber infrastructure for voice, data, and video
that removes copper entirely from the local loop. m
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determine the content they want and the preferred time of viewing it. These
choices are possible through digital recording and time-shifted viewing,
which can be implemented by the set-top box or the servers operated by
the carrier.

® Combined video and communications services—Combining video content
and other communications services such as VoIP, conferencing, instant
messaging (IM), or alerts like caller ID takes the greatest advantage of the
opportunities presented by the bundled service. As these previously sepa-
rate services work together to create an immersive experience, new behav-
iors will arise and encourage the creation of unique services to generate
new revenue streams.

® Unlimited digital shelf space—IPTV nearly dispenses with broadcast
concepts such as a daily schedule, the sweeps rating periods, or other
time-oriented parameters for video content. Instead, IPTV focuses on titles,
directories, descriptions, ratings, and promotions as the commercially rele-
vant attributes of a video stream. In this sense, IPTV operates more according
to the principles of retailing than it does to broadcasting.

® New advertising and sponsorship opportunities—To be sure, the IPTV para-
digm challenges many of the precepts that underpin traditional advertising,
such as the 30-second spot included in a broadcast TV schedule. However,
the rich interactivity and community applications enabled by IPTV platforms
offer advertisers and sponsors new scope for targeted advertising.

® HDTV and large-format televisions—Consumers are rapidly adopting
high-definition television (HDTV) sets as prices have fallen below $2,000 for
40-inch screens. These devices create both the resolution to display
computer-like graphics and the screen space to insert useful or entertain-
ing items along with the main video content, something the flexibility of the
IPTV platform can deliver through screen software rather than requiring the
consumer to install a new media gateway or set-top box.

IPTV could prove to be more disruptive to the traditional business models of video
distribution than VoIP will be to the carriers’ wireline voice business. Key market
forces such as increased broadband penetration, falling access-device costs, and
fundamental changes in the movie and television industry itself are aligning to cre-
ate an unprecedented opportunity. Market research company TDG forecasts the
number of global IPTV subscribers will grow from 1.3 million subscribers in 2005 to
37.8 million subscribers in 2010.

B Deploy Service Bundles on a Converged Infrastructure

To be truly successful with their triple- and quad-play bundles, however, carriers
must not follow their tradition of adding layers of complexity and cost to their busi-
ness and operations support system infrastructure. Instead, carriers must build a
converged IP infrastructure that is a dynamic, flexible resource for the delivery of
innovative services. IP transformation provides carriers with a one-time opportu-
nity to vastly increase efficiencies through reducing operations and maintenance
costs. (See Figure 4 on page 18.)

PRICEWATERHOUSE(COPERS

17

IPTV could
prove to be more
disruptive to the
traditional business
models of video
distribution than
VolIP will be to the
carriers’ wireline
voice business.
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Existing siloed
infrastructure

Carrier business models comprising a
small set of stable, unchanging voice
and data services led to separate
business and operations support
infrastructures for each service. As
carriers begin their IP transformation
efforts, they have two choices for

a services infrastructure: siloed, as
shown in 1, or integrated, as shown in
2. By default, carriers will likely move
to 1, adding yet another expensive
management silo to support IPTV.
They should instead move to 2, which
creates a service delivery environment
to support not only video, but a

wide array of new services in an IP
ecosystem.

FIGURE 4: CARRIER INFRASTRUCTURE ALTERNATIVES FOR IP SERVICES DELIVERY
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Standard voice telephony services delivered through the PSTN can be thought of as
mass-produced simple services; that is, they had well-defined parameters for prod-
uct configuration and organizational support. Likewise, consumers’ buying habits
were relatively simple and could be defined by geography and time of day. These
parameters then determined the support requirements for network coverage, num-
ber of lines, and carrier equipment. Finally, voice telephony was subject to a single
set of regulatory requirements in each jurisdiction.

However, the Internet Protocol turns nearly all of the previous assumptions on their
head. If the world of voice telephony was one of mass production, the IP world is
defined by mass customization. In this operating model, the carrier serves a large
number of users who access personalized portfolios of complex services that are
based upon different product attributes, different means of support, and different
regulatory considerations.

A NEW APPROACH TO BUSINESS AND OPERATIONS SUPPORT

As newer services, such as Integrated Services Digital Network (ISDN) and digi-
tal subscriber line (DSL), were deployed in the PSTN, new layers of business and
operations support system (B/OSS) software were installed to implement them.
This resulted in overlapping, disparate, and costly B/OSS functions. This expensive
infrastructure prompted most carriers to introduce new services such as ISDN at
high price points, rather than setting lower prices that would encourage widespread
adoption and allow the carrier to benefit from economies of scale.

Carriers use B/OSS software to manage, monitor, and control networks and ser-
vices. B/OSS accomplishes three main technical and business activities: fulfillment,
assurance, and billing, and each comprises many subfunctions. Fulfillment con-
trols the infrastructure (such as inventory, order provision and activation, network
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configuration, interconnect, and planning), assurance controls the service (such
as service quality management, network availability and fault control, and perfor-
mance management), and billing provides the business interface (such as captur-
ing billable events, mediating between network layers, generating bills, securing
against fraud, and generating data for churn management programs).

These same functions must be managed in an IP-based network. “When you're
looking across at the 21st century network, you have to have a vision of the end
result and how you're going to move from here to there. When you introduce
soft switches and multiple service access nodes, what does that mean for your
B/0OSS environment?” says Simon Herrington, BT Wholesale’s head of business
process management.

However, the IP transformation changes many of the assumptions, including
those for capacity planning and pricing, that have underpinned the PSTN for
decades. Capacity planning is crucial because it directly affects the market’s per-
ception of QoS. Capacity planners have effectively used queuing theory or other
linear methods to predict network resource consumption in a switched voice net-
work, but capacity planners discover that these methods are not as tractable in an
IP environment because consumption does not smooth out as traffic or the user
population grows.

In addition, network capacity consumption is no longer homogeneous in an IP
world. For example, if circuit voice user A and circuit voice user B are on the net-
work simultaneously, they are using almost exactly the same switching resources
and share similar perceptions of value. However, IP user A surfing the Internet, IP
user B playing an interactive game, and IP user C viewing a movie will consume
network resources differently and will have very different perceptions of value.

Pricing was previously fairly straightforward: When a carrier built an infrastructure
to support an individual service, it could easily calculate potential consumption
habits and estimate the revenue stream arising from that investment. However,
an IP infrastructure is only loosely coupled to services since the same infrastruc-
ture can be used to provide an entire service portfolio. Within that portfolio are
network services, some of which will be treated as always-on commodity access
(such as HSD), and other value-added services, which are priced according to
usage or other parameters.

The ability to flexibly price these services takes on even more importance in the IP
world. Subscribers should understand what they are being charged for, why they are
being charged, and why it is a good deal for them. Therefore, how a carrier prices its
IP services imposes new requirements on the B/OSS and how it operates. It requires
expanding the role of B/OSS into a more full-fledged service delivery environment.

“Historically, billing and pricing have been seen as operational challenges for car-
riers,” states Highdeal’s Dahlen. “In the new world of IP, the real issue with billing
processes is not an operational one, but a marketing one. The carriers’ challenge is
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Simon Herrington,
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“When something
doesn’t work, who
is the customer
going to call
and how is that
service rep going
to diagnose the
problem? You need
to have people who
understand how
to diagnose IT and
then you have to
have somebody
who understands
networks.”

Shaygan Kheradpir,
Verizon

to use the B/OSS to empower their product marketing organizations to create the
service offers that will generate revenues. We have a good idea about how to use IP
to lower our operational cost. The whole issue of how to create new revenues in this
new world is a problem today and will be a problem tomorrow as well.”

CHALLENGE OF ALIGNING BUSINESS STRATEGY AND INFRASTRUCTURE

In the near term, carriers’ infrastructure must provide end-to-end visibility of
IP-based services so they can manage network operations and customer-touch-
ing business processes. Moreover, this visibility must provide information to car-
rier employees who are interacting with the service environment at multiple levels.
“Now you have telecom services that are going through the telecom cloud but they
are also going through IP data centers,” says Shaygan Kheradpir, chief information
officer (CIO) for Verizon. “So when something doesn’t work, who is the customer
going to call and how is that service rep going to diagnose the problem?” Kheradpir
notes that supporting converged services requires unique skill sets in addition to a
more flexible service delivery environment. “You need to have people who under-
stand how to diagnose IT and then you have to have somebody who understands
networks,” he says.

As carriers build new services from the ground up, carrier product development,
marketing, and operations management must rethink how to create a service
delivery environment capable of optimizing a service throughout its life cycle.
Such optimization often requires a shift over time from using custom systems to
commoditized products. As the pace of technology accelerates, new services are
moving through the stages of high-price/low-uptake to low-price/high-uptake
much more quickly. A service delivery environment must accommodate both the
early days of new services and their custom applications, and the later stages when
commodity, off-the-shelf components radically reduce costs. In other words, the ser-
vice delivery environment must enable the rapid transition of lower-cost elements
in the network infrastructure. Because a service delivery platform greatly influences
the character of a particular service, the previous distinction between managing
technology and managing service delivery has become even more amorphous.

Compounding this lack of clarity is the absence of a single process owner or con-
trolling division that is accountable for all steps of the communications business
processes managed by the service delivery environment. Normally, a network
operations division controls network elements such as switches. The IT department
controls information collection and distribution, and many business units handle
billing and customer care. The end result is insufficient information and control
to execute the business strategy with the service platform—even if an organization
uses a single service delivery environment.

Customers will become disenchanted if they must call three different support num-
bers for three different services. Therefore, carriers need technology that allows
them to monitor and view the performance of triple- and quad-play services and
their history.



© 2005 PricewaterhouseCoopers LLP. All rights reserved.

This technical challenge is difficult enough for carriers. Yet the people and pro-
cess issues loom even larger. According to Bill De Muth, chief technology officer at
SureWest Communications, a California-based broadband provider of triple-play
services, a nontrivial cultural shift will be required to achieve an IP-based infra-
structure. “You don’t want to get into a world where people talk about something
not being ready to deploy until it is 150 percent ready. Otherwise, nothing can hap-
pen,” he says. “We’re balancing that with the IT culture, which experiments more
and throws stuff out in the market to see what works.” Integrating functions handled
by business and operations support systems into the new service delivery environ-
ment usually occurs in stages instead of all at once. In SureWest’s case, the company
transitioned from its siloed infrastructure to an integrated service delivery environ-
ment in stages, beginning with network management, next incorporating the call
center, and finally integrating sales and marketing.

B Developing a Customer-Service Orientation

If carriers intend triple- and quad-play bundles to go beyond being competitive with
similar cable services and allow carriers to truly differentiate, a customer-service
orientation must take precedence over a network orientation. According to Verizon’s
Kheradpir, the customer experience must be the predominant factor for organiza-
tional decisions. “It all comes back to what works for the customer,” Kheradpir says.
“Our decisions are driven purely by that. For example, Apple Computer is very reli-
gious about their customer experience. They tune the software, the hardware, and
the ecosystem. Why don’t people go out and buy cheaper and more powerful MP3
players instead of iPods? Because their experience is very well tuned with the entire
ecosystem. The customer experience is paramount for us as well. And unlike Apple,
we take alot of cost ifitisn’'t.”

As Chris Randle, director of strategy and architecture for Cable and Wireless explains,
“Just as important as the radical transformational opportunities that the new tech-
nologies offer, is the dramatic improvement in customer experience that we wish
to offer. Providing this requires very tight integration of the traditional BSS and OSS
systems to allow seamless, real-time, capabilities to provide, flex, and report on ser-
vices—challenging the notion as to whether they really are separate entities.”

Organizing hardware, software, content, and third-party services to create a seam-
less customer experience calls for more than change in bits and pieces of the ser-
vice delivery environment. To facilitate a greater focus on customer service, many
organizations are taking a new service-oriented architecture (SOA) approach to the
underlying systems that run their network.

Most carriers are in the process of separating their business systems from the
underlying network through an abstraction layer. While not yet full-blown SOA,
these efforts will eventually allow a carrier to provide loosely coupled important
services such as QoS, digital rights management (DRM), and billing. The benefits
of this approach go beyond just a reduction in operating expenses. This new ser-
vice delivery environment will help carriers add third parties to their triple- and
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quad-play bundles. These third parties might include content providers, commerce
enablers, directory specialists, search engines, and community applications.

Hand-in-hand with looser coupling between business applications and network
applications, carriers are developing interfaces so that the customer will experi-
ence a consistent look and feel for manipulating communications, information,
and entertainment services. For example, SBC Communications launched a unified
communications suite in 2004 that allows subscribers to view recent calls, e-mail,
and faxes and to send messages from a single inbox.

Other carriers such as Verizon are offering more than unified messaging and com-
munications services, and are creating application software stacks on top of the
core network and IT elements. The company is using the SOA approach to make its
communications and content infrastructure behave more like a PC from the sub-
scribers’ point of view. Essentially, Verizon is creating an operating system so that
subscribers will enjoy similar control over their services and connected devices as
they would by launching programs on their computers.

CARRIER BENEFITS OF SERVICE-ORIENTED ARCHITECTURE

© 2005 PricewaterhouseCoopers LLP. All rights reserved.

The tight integration between network infrastructure and business and
operations support systems means that the Public Switched Telephone
Network (PSTN) has not been an especially flexible infrastructure.

When the business of carriers focused almost exclusively on providing
voice or data access, such limited flexibility was acceptable. However,
for triple- and quad-play bundles and beyond, carriers are rethinking
how to design and deploy the business and operations support
software and related systems. A growing trend for system design and
implementation is the service-oriented architecture (SOA).

Fundamentally, SOA is a set of design principles that encapsulates
business functionality behind industry-standard, self-documenting
service interfaces, where it can be accessed through requests
from business systems. An SOA is typically deployed by adding an
abstraction layer between calling and called applications, often
initiated as an enterprise service bus. The bus is designed to solve
the many-to-many maintenance problem that carriers face as they
maintain literally thousands of point-to-point interfaces today. Service
consumers and providers are loosely coupled by following industry
standards, and services are designed to offer a full suite of current
and potential uses, including an explicit emphasis on supporting as-
yet unknown future applications.

A key characteristic of SOA is an emphasis on encapsulation to
hide complexity from business systems and users. In an SOA, the
application programming interfaces (APIs) offer explicit version
control that typically allows programs to access and execute older
versions even while supporting new requirements. This approach
shields client programs from a never-ending headache of constant
back-end re-integration or other implementation changes.

The underpinnings of SOA are not new. The Common Object
Request Broker Architecture (CORBA) and Microsoft's Distributed
Component Object Model (DCOM) aimed to accomplish the same
thing. However, these previous approaches to service orientation
ran into several problems. First, they were tightly coupled, which
meant that the implementation of a service had to be closely tied to
the implementation of software that might request a service. Such
binding meant that changes in services or in the software that used
them had to be planned and carried out in a highly coordinated
fashion. Another limitation of these earlier approaches was that
service requests and responses were often fine-grained, meaning
that they typically contained small amounts of specific information.
As a result, many requests needed to pass between the provider and
the requester of a service to carry out a business function, leading to
poor response times.

In applying SOA to carrier business and operations support systems,
four key areas must be addressed: adopting Extensible Markup
Language (XML), the industry-standard interface language; providing
amiddleware-based information or enterprise service bus; establishing
governance and requirements for business processes that maximize
the creation of coarse-grained, loosely coupled services; and enabling
abstraction of interfaces from specific application programming
environments such as Java or .NET through messaging standards
such as Simple Object Access Protocol (SOAP). The end result of
employing SOA principles for a carrier service delivery environment
should be much lower ongoing maintenance costs, far greater speed
and flexibility when the business environment requires rapid changes
in services, and an attractive and appealing platform for third parties
interested in leveraging the carrier’s value propositions within
an IP ecosystem. m
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Using a software platform to manage traditional network (switched services and
voice mail platforms) and IT elements (application and content servers), the
Verizon iobi system combines telephony, messaging, Web-based applications,
and content services that can be accessed through software downloaded via a PC,
an iobi Web site, a phone using a voice portal, a personal digital assistant (PDA)
such as BlackBerry, a set-top box, or an intelligent customer premises equipment
like the VerizonOne phone. The goal of the system is to provide the subscriber
with software-based applications for advanced communications and content ser-
vices such as caller ID, voice mail retrieval, address book, calendar, text messag-
ing to wireless phones, e-mail, location-based services, personalized media, and
content distribution to devices that become user-aware via iobi.

An example of a user-aware device is the VerizonOne phone—a cordless speaker-
phone combined with a DSL modem, Wi-Fi router, and a processor with a screen
running the iobi platform. With iobi, the VerizonOne phone becomes aware of its
user, and, for example, autonomously displays location-based content such as the
weather or a list of businesses nearby. It also delivers personalized content such as a
user’s photo albums, music, and news, which are specified and uploaded to the iobi
Web site. Making connected devices aware of their user, and instantly customizable
via the Web, enables them to deliver richer and more targeted applications. If the
devices become user aware through a platform like iobi, they can improve quality
of life, be it in vertical applications such as healthcare or in general entertainment
applications. “This is a big new lever,” says Kheradpir.

Whether the Verizon iobi service will prove to be as crucial in redefining how people
interact with network services as, say, the graphical user interface revolutionized
how people interacted with computer resources remains to be seen. What is clear
is that a service environment strategy for simplifying how carrier business systems
interact with network systems, how third-party partners collaborate to create value-
added enhancements to the carrier network, and how subscribers interact with
these converged services dramatically alters the communications, entertainment,
and information services landscape.

B The Open-but-Owned-and-Controlled Approach to Service Delivery
An open-but-owned-and-controlled (OBOC) strategy will be crucial if carriers are
to leverage IP transformation into long-term success. First suggested by Robert
Spinrad at Xerox, the phrase “open but owned and controlled” describes a competi-
tive environment where key product standards, especially interface specifications
that permit interoperability, are owned as intellectual property but are made avail-
able to others who develop complementary components, systems, or services. In
this environment, carriers can directly control who accesses those services, rather
than indirectly through licensing intellectual property. The relevant standards are
licensed rather than published and are constrained (by the number of licensees,
permitted use, or depth or degree of documentation, for example). (See Figure 5 on
page 24 for an overview of the OBOC service delivery environment.)
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Carriers currently provide open
Internet access (simple TCP/IP) to
consumers and third parties like
Amazon, Yahoo, eBay, and Google,
but fail to provide differentiated
services that would create value

for third parties. Third parties
provide functions such as identity
management (IdM), digital rights
management (DRM), and billing,
which are not part of their core
services. In an IP world, service
providers could continue to manage
these functions themselves or
outsource them to the carrier,
taking advantage of the privileged
TCP/IP that is provided by the service
delivery environment.
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For more discussion of
standards, see the sidebar,
“How Industry Standards
Affect Competitive Strategy,”
on page 25.

FIGURE 5: OVERVIEW OF THE OPEN-BUT-OWNED-AND-CONTROLLED SERVICE DELIVERY ENVIRONMENT
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In practice, OBOC systems aim to create commodity-like competition around ele-
ments chosen by the licensor. Yet these systems remain restricted in some way,
increasingly locking in the installed base as it grows. OBOC systems are in the mid-
dle of a spectrum bounded by public availability at one end and proprietary stan-
dards at the other. The art of executing an OBOC service environment strategy is
balancing which elements are opened to spur innovation and competition to force
down price and scale up demand, and which elements are restricted so the licensor
can capture a slice of value from each innovation.

Two equally important factors will encourage the adoption of OBOC standards. The
first is complexity itself. IP-based infrastructure, service environments, and mar-
ket structures have become too complex for a single company (or a single industry
for that matter) to understand, incorporate, and control. Technology, QoS, pricing
models, and perceived value by customers have introduced too many variables for
one organization to handle. Hence, OBOC business models for IP services innova-
tion are almost an industry prerequisite for enabling the service delivery infrastruc-
ture in the face of a rapidly changing market for IP-based services.

The second factor is the need of content and service partners to participate in the
value chain and provide product or service innovation. The Internet is affecting
numerous industries outside of telecommunications. These partners and indus-
tries have a fundamental interest in ensuring that they will be able to access carrier
networks on a fair and timely basis.
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“Let’s say that I'm a niche provider servicing the ESPN community through our net-
work. I don’'t want to build my own billing or identity management system. I want
to know if Verizon is going to enable my application on top of their platform,” says
Kheradpir of Verizon. Kheradpir notes that within the iobi system, a section called
the iobi shell provides a container in the system where developers can load their
applications and functionally integrate with the iobi features; this adds value to
both the niche provider and to the iobi platform. Verizon has developed Web ser-
vices-based interfaces and a development toolkit for iobi so that software develop-
ers can create applications that run across the Verizon iobi platform.

Similarly, UK carrier Orange is also creating an OBOC service delivery platform,
according to Jian Fan, director of business support and architecture. “We have
already invested a significant amount of money in an IP backbone and are continu-
ing to do so. We have also designed a shared services platform called MDSP [Mobile
Data Service Platform] on top of this and see this as a multimedia platform for con-
tent/service distribution. The plan is to open the service platform up to third parties
and have a number of published application programming interfaces (APIs) that
will allow people access to customers for content and other services,” explains Fan.

HOW INDUSTRY STANDARDS AFFECT COMPETITIVE STRATEGY
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The adoption of technology standards is often characterized as a
choice between open and closed standards. However, a range of
possibilities is available, depending upon a company’s competitive
strategy and the ability of an innovation to be protected legally.

A truly open standard is one in which the technical information
necessary to implement the standard is available on a
nondiscriminatory and timely basis to anyone, usually through
publication of the interface specifications. The Internet Protocol
is an open standard that is available to anyone at no charge
through the Internet Engineering Task Force (IETF), which is
responsible for maintaining the standard and which uses a
formal, open process for making changes. Other organizations
such as the Institute for Electrical and Electronics Engineers
(IEEE) publish open standards such as the 802.11 family of
short-range wireless broadband (Wi-Fi) standards.

Conversely, a fully closed standard is the exact opposite. It is owned
as intellectual property and highly restricts who can access the
relevant technical information, how they compensate the rights
holder for its use, what they can do with the innovations they derive
from the standard, and how changes are made.

In intermediate positions, proprietary standards become public via
the sanction of another organization. This was the case with Ethernet,
which was developed and owned by Xerox until the company gave
the standard to the IEEE for management. Ethernet is now jointly

owned by the members of the IEEE, which published the standard in
the public domain.

Finally, open-but-owned-and-controlled (OBOC) standards result
from de facto market dominance rather than a formal organizational
process. In this case, a pioneering company creates a service
environment in which some capabilities are exposed for third-party
innovation while other capabilities remain owned and controlled by
the originator.

In the voice market, Skype is rapidly developing according to this
formula. Skype's core voice technology, built on top of standard Internet
connections, offers highly secure, CD-quality voice communications
between any two computers for free. The core technology remains a trade
secret. Now that a core user base of tens of millions has been established,
Skype has published a set of OBOC application programming interfaces
(APIs) to attract third-party service providers interested in offering content,
interactive voice response, personal information management, and other,
yet-to-be-invented capabilities through the Skype network.

Another prominent example of an OBOC standard is the combination
of Microsoft Windows running on Intel x86 microprocessors (Wintel),
which has created a platform for which a large number of third
parties continually develop applications. Other OBOC examples
include the NTT DoCoMo i-mode platform for wireless data in Japan
and the Apple iTunes model for digital music. m
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However, carriers should consider two caveats of the OBOC operating model for
IP services. First, an OBOC strategy requires sizeable investment in integration of
business processes and people. For example, programs to encourage third-party
development are often an afterthought at most carriers. If such programs are to
encourage application development, they must be priority initiatives. More detailed
analysis of how the carrier makes money and how the developer, content, or service
provider makes money will be necessary for these developer initiatives to succeed.

A second and even more important caveat is that the carriers’ short-term choices
will have significant repercussions, by which point they will have become difficult
to change or reverse. For example, when video recorders first appeared, the Sony
Betamax standard provided superior resolution and presentation of the recorded
television signal. However, Sony chose to focus the Betamax recording capacity
on 30-minute and 1-hour television shows, while those companies favoring the
rival VHS standard increased the recording time to cover movies and longer sport-
ing events. This seemingly trivial choice was instrumental for launching the video
rental business and overwhelmed Sony’s early lead in customers.

Thus, OBOC strategies require consistent involvement by top management
in carrier organizations. When choosing what parts of the network or triple-
and quad-play environment to open for innovation and what parts to restrict
to ensure end-to-end quality, carriers cannot look only at the technical dia-
grams of the IP network. Business considerations loom at every step of the way.
Consequently, the flexibility most in demand for making the IP transformation
is not found so much in the attributes of an IP infrastructure, but in the minds of
managers who must organize people and business processes to execute it. (See
Table 3 for an overview of the benefits of an OBOC service delivery environment
for carriers, partners, and consumers.)

TABLE 3: BENEFIT OF THE OPEN-BUT-OWNED-AND-CONTROLLED APPROACH

Market participant Benefit derived from open-but-owned-and-controlled approach

Large catalog of content at their disposal.

Highly customized and personalized services possible.
Content/services accessible on multiple devices.
Single bill and support relationship.

Consumers

No need to maintain infrastructure for service elements like QoS, security, or DRM.
Premium versions of services possible.

End-to-end services management handled by the carrier.

New business models possible.

Content/services
providers and
aggregators

New revenue streams.

Deeper customer relationship.

Carriers More flexibility for future services.

Avoids commoditization of services or disintermediation by other market participants.
Provides opportunity to establish new business models.
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W IP Transformation Business Models

IP transformation in the carrier services market will be guided by at least four busi-
ness models: network traffic aggregator, triple- and quad-play access provider, con-
tent and service bundler, and ecosystem catalyst. Carriers likely will adopt elements
of each model as they implement their IP future. Each model should not be consid-
ered a linear progression from its predecessor. Some carriers certainly will attempt
to leapfrog certain stages while others will take a more measured pace.

NETWORK TRAFFIC AGGREGATOR

The network traffic aggregator model was among the first business models to appear
in the IP market. It is still being pursued in IP backbone networks by companies such
as Level 3 and in access networks by many wireless access (Wi-Fi) companies that
provide broadband connections in public places such as coffee shops. To achieve
success using the traffic aggregator model, carriers must gain market share so they
can capture scale economies. Because market share is influenced by price competi-
tion, the internal structures of successful traffic aggregators ruthlessly attack costs
in any form. Carriers certainly can pool IP traffic originating from their own and
partner networks, and thus possess some advantages of scale. But they also possess
expensive networks and labor relations that might preclude them from becoming
pure-play IP traffic aggregators.

TRIPLE- AND QUAD-PLAY ACCESS PROVIDER

A second business model is based on the current triple- and quad-play access
bundles being launched by both the carriers and the cable operators. Customer
retention is the primary competitive impetus for this business model. Customers
who buy more than one service from a provider will remain subscribers lon-
ger than single-service subscribers. Those that buy three or more services
become even less likely to leave. As carriers and cable operators compete on
triple- and quad-play bundles, they emphasize one part of the bundle (video in the
case of cable, voice in the case of telecommunications) to acquire the customer and
then use other parts of the bundle to retain subscribers.

“Carriers are all thinking about variations on those three or four sets of things that
can be delivered and all the important business choices behind the service bundle
concept,” explains Microsoft’s Moss. “Then underneath that framework, they are
looking at how they are going to deliver voice, data, and video, each profitably.”

The network traffic aggregation and bundled access models lower the internal cost
structure of carriers that adopt an IP-based infrastructure. As wholesale traffic or
triple- and quad-play bundles come under price pressure, carriers that can inte-
grate as many services as possible into the same infrastructure—not simply present
these services on a single bill—will have better success maintaining their cost lead.
However, neither of these models incorporates the creation of new services that
would create incremental revenue.
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“What's our
economic engine?
It’s not iobi. It's
that we have more
people on our
network who use it
more. Why would
they do that? Their
experience is better.
Their IPTV
works better.
Their cell phone
works better.”

Shaygan Kheradpir,
Verizon

Although attractive for their simplicity and their effectiveness in reducing customer
churn, triple- and quad-play bundles for access alone will not guarantee carriers
success. IP-based communications and information services will lead to new cus-
tomer needs, habits, and choices. To capture the value created by those new oppor-
tunities, carriers must offer more than access. Non-facilities-based service provid-
ers such as Amazon, Visa, Yahoo, and other companies not yet launched will use the
carrier network to ride into homes without any need to partner with the network
provider in a value-creating activity.

CONTENT AND SERVICE BUNDLER

One way to differentiate carrier triple- and quad-play services is to become a con-
tent and service bundler. Significant steps in this direction have already occurred.
In April 2005, Verizon announced an agreement with NBC Universal to carry its
channels on the Verizon television service called FiOS TV. This agreement fol-
lows other deals Verizon has signed with Discovery Networks and Liberty Media’s
Starz Entertainment Group. Another carrier triple- and quad-play provider, SBC
Communications, has created a Los Angeles-based business unit with the mandate
to source Hollywood content deals for the carrier’s fiber-based triple-play bundle
called U-Verse. Staffed by executives from the satellite TV and entertainment mar-
kets, the new SBC unit underscores the carrier’s stated commitment to become the
number-two provider of video content services by 2010.

In the content and service bundler model, both carriers and cable companies seek
to establish relationships with content and service providers for either exclusive
access to content (content available only through provider X), limited exclusiv-
ity over content distribution (content will be available first on provider Y’s net-
work before general release), bundling content streams into a single package (all
of the James Bond movies that star Sean Connery), or creating commercial tie-ins
between content and other services (viewers of this content receive discounts for
home delivery of pizza).

Content and service bundling allows carriers to offer value-based pricing, which
holds the possibility of sustainable margins rather than continually racing to lower
price (or raise bandwidth while keeping price consistent). Furthermore, value-
oriented applications that improve the customer experience with IP services can
also increase use of the network. “What’s our economic engine? It's not iobi,” states
Kheradpir of Verizon. “It’s that we have more people on our network who use it
more. Why would they do that? Their experience is better. Their IPTV works better.
Their cell phone works better.”

ECOSYSTEM CATALYST

In an IP-centered market, value is derived from various services coming together
to create an integrated experience for the customer. Instead of creating monolithic
closed environments for triple- and quad-play bundles and ignoring third parties
connecting directly to customers over best-effort Internet broadband service, car-
riers should create an indispensable role for themselves by adopting a long-term
ecosystem catalyst strategy.
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Ecosystem-based business models acknowledge that the IP transformation shifts
market power away from proprietary ownership and direct management of each
piece of the value chain (as was historically true of the PSTN) toward a competitive
model that is more akin to the IT industry, where many third parties continually add
value. The ecosystem pioneer creates a service environment and exposes part of it
for third-party innovation while another part remains owned and controlled by the
originator. Rather than concentrate on internal innovation that must apply to the
entire value chain, ecosystem business models encourage external innovation at
specific, controlled parts of the value chain. (See Figure 6.)

FIGURE 6: SERVICE DELIVERY IN CURRENT BUSINESS MODEL AND IP SERVICES ECOSYSTEM
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Explains Orange’s Fan, “We need to introduce a service layer that will coordinate
the delivery of all services across the IP and circuit-switched network to the end
user. This would include features such as billing, identity management, provision-
ing, and content aggregation. We would be acting as an application service provider
(ASP) or super wholesaler in this respect.”

Ecosystem-based business models for IP services contrast to the historic bias
of the telecommunications industry, which owned and controlled an enor-
mously complex, highly reliable infrastructure for voice communications. Yet,
ecosystem-based business models may be the best bet for carriers. They can differ-
entiate themselves on the service experience to command premium pricing while
using an IP standards-based infrastructure to break the linear relationship between
new service deployments and rising operations costs.

Over time, the ecosystem catalyst uses aspects of internal and external innovation
to raise switching costs for both partners and customers. The ecosystem catalyst
sets and develops de facto product or service standards in the market, and compet-
ing but compatible submarkets evolve along links in the value chain. In the process,
these submarkets cause network effects and contribute to the growing value of the
service environment.
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Under the current business mode/
(on the left of the figure), carriers
have yet to take advantage of

their position as broadband access
providers to differentiate their
services and provide benefits to both
consumers and business partners.
Because broadband access is both a
physical and virtual service, carriers
are uniquely positioned to simplify
and integrate relationships between
consumers and other service
providers, as shown on the right.
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“One of the many
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changes that
occurs when

implementing
next-generation
networks is that
the embedded
intelligence
starts to move
towards the edge.
This offers the
opportunity to be
able to introduce
products and
services far more
quickly.”

Chris Randle,
Cable and Wireless

W Effect of IP Transformation on Carrier Business Processes

Regardless of the business model a carrier chooses for IP transformation, a carrier
will need to change how people, process, and technology work together. Sales and
partnering, digital rights management, network performance and quality of service,
and billing and settlement all will change in the IP transformation.

SALES

Carriers now must adjust their sales, service, and partner management business
processes in parallel with technology. Because telephony, data, and entertainment
services have been provided separately, many of the associated sales practices
developed in separate silos. In an IP world, the customer must be at the center of
connected sales and service processes. The idea that every product has its own sales
function and a separate call center will soon become outdated and unsustainable.

Although carriers do not yet provide completely integrated services, the trend is
unmistakable. Soon, customers buying converged services will not conceive of
voice, data, and video as separate items in a bundle, but as the basic “IP dial tone”
they expect for communications and information services. As voice becomes just
an application on an omnipresent IP network, new concepts such as ambient voice,
whereby telephony assumes an always-on service model, or 3-D conference calls,
where voices on a call will be virtually arrayed in space to enhance the listening
experience, will force changes in sales, service, and support.

As Cable and Wireless’s Randle explains, “One of the many fundamental changes
that occurs when implementing next-generation networks is that the embedded
intelligence starts to move towards the edge. This offers the opportunity to be able to
introduce products and services far more quickly. It also means that voice becomes
another application running on the network requiring a fundamental change in
mindset for us as carriers, and far more reliance on the systems infrastructure to
provide carrier grade performance.”

Changing organizational practice will be as challenging as transitioning to a new
technical infrastructure. For example, the cable industry is expanding its VoIP foot-
print aggressively, but it sells voice as an add-on commodity to the main entertain-
ment service. Sales teams for cable operators often use voice as the final sweetener to
close an entertainment sale. Consequently, new skills in cross-selling and up-selling
communications and information services are necessary for triple and quad plays to
work, regardless of whether the provider is a cable operator or a carrier.

According to SureWest's De Muth, video is not the initial reason why people inquire about
its service. “We do direct sales, and the data offer is what gets us in the door,” he says.
SureWest has a 10Mbps symmetrical data product that has a strong word-of-mouth rep-
utation in its service area. Once inside the home, the sales representative uses a software
program that displays competitive services and rate tables. “The rep sits down with the
customer and says, ‘OK, here is the current service you're getting from your telephone
provider and what you're paying.’ Then the rep shows the customer our bundled offers
and the discussion is about the value proposition.”
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SureWest has the internal processes in place so that the sales representative can
tailor the service to the individual needs of the customer, without being limited by a
highly restricted set of tiered service bundles and price points. “Like a lot of compa-
nies, we're structured around business segments whether wireless, telco, or broad-
band,” states De Muth. “But we've realized that it’s a lot more important to become
more customer centric. When a sales rep goes out to sell a triple play, we want to sell
them wireless as well. Previously, the rep may not have had the proper incentives to
do that.”

Providing sales forces with the information, tools, and incentives to sell triple and
quad plays is one of several people, process, and technology issues that will directly
affect the service delivery environment. If sales and marketing organizations are
motivated solely by compensation focused on new subscribers netted and overall
sales volumes, they have little incentive to identify customers who have no inten-
tion of paying. Carriers will want to avoid signing up customers that may not be as
profitable or who might actually do harm to the business, and a service delivery
environment can provide the information necessary to avoid this. Data from the
service delivery environment, such as a prior month’s bad debt rate, will be impor-
tant to help management agree on the processes and incentives that need align-
ment to reflect both individual and collective success factors.

PARTNERING

Given the complexity of their networks, the massive collections of data to be sifted
and analyzed, directory services, numerous payments, and the value chain of
intermediaries between the customer and the back office, carriers have long relied
on partners. Many carriers consider themselves to be well schooled in the art of
partnering. However, those same carriers often do not have the same confidence
regarding the number of strategic partnerships they have managed outside of the
telecommunications industry:.

Carriers that have embarked on a triple- or quad-play strategy that relies heavily on
the entertainment aspect of the bundle for differentiated pricing can look to Japan’s
NTT DoCoMo for an example of the partnering dynamics they should expect. As
of July 2004, the wireless operator NTT DoCoMo performed billing services for
2,248 tier one content and service partners by adding the charges to the subscriber’s
phone bill. This number does not include the business-to-business companies that
work through the DoCoMo system (for example, mobile advertising agencies work-
ing with branded companies). Nor does this number include the number of non-
official content and service providers (around 50,000) that use the NTT DoCoMo
i-mode platform to reach customers.

Partnering involves more than simply signing up content and service providers.
Aside from screening, contacting, striking agreements, and integrating partner
services into the delivery environment, carriers must also cultivate the ability to
influence customer behavior near the point of purchase so they can encourage
incremental sales. (See Figure 7 on page 32.) In retail, for example, nearly half of all
grocery shoppers frequently deviate from their shopping lists and make unplanned
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purchases. Carriers must provide a similar capability to their partners while a cus-
tomer is ordering a film, a game, or even a pizza. In addition, the success of the

ecosystem model will also be dependent upon how well the other participants in

the value network can quickly and efficiently respond to customer demand.

FIGURE 7: COMPARISON OF REVENUE STREAMS IN CURRENT BUSINESS MODEL AND IP ECOSYSTEM

Current situation, including triple play Carrier as part of a partner-based ecosystem

Residential consumer Residential consumer $m
'
5

Independent product/service provider Carrier Partnered product/service provider Carrier

The open Internet (on the left of

the figure) spawned two, distinct
commercial relationships involving
consumers: flat monthly fees for
access paid to ISPs and carriers, and
variable fees paid directly to content
and service providers like Amazon and
eBay or indirectly via advertisers like
Google and Yahoo. In the open-but-
owned-and-controlled service delivery
environment (on the right of the
figure), carriers have the opportunity
to create a third relationship—and
additional revenue—in which third
parties pay variable fees to the carrier
for partnered services accessed via

its ecosystem.

In addition to direct partners, carriers likely will work closer with intermediaries
between the content and distribution ends of the value chain. Such interaction has
not been common for carriers. However, in the entertainment industry (the lead-
ing growth accelerator for the sale of content), intermediaries have long existed
between content owners and content distributors.

For example, strictly speaking, MTV is an intermediary that aggregates music-related
video content. It does not fund the development of the artist, distribute the signal to
the subscriber, or collect money from the viewer. Yet, MTV is an enormous participant
in the music industry because it is an expert at programming content that revolves
around the lifestyle choices of an attractive demographic. Music content owners
(record labels, publishers, and artists) often find it more effective to position their
content through the lens of the MTV brand rather than attempt to directly engage the
music consumer.

Hence, an intermediary such as MTV offers value to both the content originator
and distributor. Intermediaries likely will play more enhanced roles, providing links
between content originators, carriers, and other service providers by supplying a
complete branded experience through various channels (TV, handheld device,
automobile) enabled by the IP network.

DIGITAL RIGHTS MANAGEMENT

Beyond the ongoing technical, legal, and business process debates, the fundamen-
tal fact is that digital rights define the value propositions of both content owners and
carrier service providers. Without digital rights management, many of the business
models envisioned for triple- and quad-play bundles would simply break down.
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DRM comprises all of the technical and business processes that secure, audit, and pro- Q
vide a system of compensation for intellectual property. Soon, a DRM transaction will
occur at every point of content consumption—a song heard on a portable player, an
on-demand movie seen in the home, or an electronic book read on a portable viewer.

For a discussion of digital
rights negotiation, see the
sidebar, “Digital Rights
Most DRM solutions are proprietary or verticalized to meet the needs of a particular ~ Challenges in an IP Services
content segment (such as music or films) or a particular participant in the value ~ £cosystem,” below.
chain (publishers or record labels). This situation adds significant cost to content

providers because they must create separate versions of the same content to be

handled by different client devices and network systems. In an ideal situation, con-

tent providers would master their content only once, or maybe twice, to differenti-

ate between the high definition (HD) version and the regular version, for example.

The high-level goal is DRM interoperability. Ideally, content providers could decide
how they want to protect their content and enforce business rules, and then choose
the DRM system that best fits their needs at that particular point. Device manufactur-
ers want to have discretion about which DRM system they build into their products

DIGITAL RIGHTS CHALLENGES IN AN IP SERVICES ECOSYSTEM
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In an Internet Protocol (IP) services ecosystem, carriers must navigate
the complexities of rights ownership and digital rights management
for music and video content. They need to understand how digital
rights are held and then invest in the technology and business
processes to effectively manage these rights.

Negotiations have not always been successful for either party. When
the first major deals were created between content owners and
carriers, the rights and remuneration negotiations were not especially
productive, according to Ted Cohen, senior vice president for digital
distribution and development at EMI Music. “The typical argument
we heard was, ‘We [operators] spent billions of dollars creating this
infrastructure so we deserve more," with the labels responding, ‘Wait
a minute, we spent billions of dollars developing these artists and
content and they are the reason the people are generating more
traffic on your network so we deserve more.” Cohen notes that
as the market for digital music carried over operator networks
has grown, the subsequent negotiations have become far more
tractable as both sides recognize that they will lose out by taking
inflexible positions.

A simple example—acquiring the rights to a ringtone—can help
explain the complexities involved in rights management. A ringtone,
one of the most popular services in wireless networks, is generally
a new monophonic or polyphonic version of a popular song. The
performance right and the mechanical right, which come from the
music publisher, must be acquired before creating a ringtone. When
the ringtone is not a derivative but is a copy of the original master (the
mastertone), those rights must be acquired from the record company.
For example, if a carrier wanted to use content from a record album

such as Bruce Springsteen’s Born in the USA, the carrier or its
representative would first approach the record company to acquire
or license a master use right. Then, in parallel, the carrier would go to
the music publisher for the performance and mechanical rights.

Additionally, if the carrier decided that it wanted to use the
Springsteen audio content as the music background for a piece of
video, it would need to acquire and license yet another set of rights
called synchronization rights, which recognize that the song has been
synchronized with a visual medium.

Such complexity also carries implications for carriers looking to
license music videos. Until recently, most music videos were produced
for promotion and not for commercial exploitation. Therefore, it was
not possible to acquire the master use rights necessary for charging
people to download music videos even though the market demand
and willingness to pay existed. Thus, at the present time many
hundreds, if not thousands, of music videos can be shown but are not
available for commercial licensing and exploitation.

In addition to restrictions on content use, both parties must also
consider the business rules governing how content will be delivered
and experienced by the consumer. For example, in some situations the
content owner (perhaps a new band) may not want any restrictions on
whether a user can transfer content files from one device to another.
A key concern for the content owner is the kind of flexibility a digital
distributor such as a carrier can offer for packaging, protecting, and
defining how a piece of content will be used. This usage model can
range from more conservative to more permissive depending on the
content provider's goals. m
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and to make those decisions without locking themselves out of certain content offers
that might be based on a different DRM system.

Carriers could make a major impact here. The evolution of content from a passive
payload to one that is integrated with a software wrapper specifying business rules
is gathering pace. Consequently, version control for DRM becomes a major con-
cern. There is the potential that a consumer purchases a product protected by DRM
that is incompatible with the DRM on the playback device he or she possesses. This
situation could become more common as more consumer electronics devices in
the home start communicating with each other, with PCs, or with cable or media
gateways. The carrier, then, could offer a service that enables these devices to dis-
cover just what version is needed from the network so the content can be viewed
and protected as intended by the originator.

A likely result is a federated structure that is optimized for a given content type or
usage model. In this scenario, carriers can provide technical interoperability and a
flexible set of business processes to support many content types, user profiles, and
usage models.

NETWORK-BASED QUALITY OF SERVICE

Carriers have a grand opportunity to extend the triple and quad play by offering
partners and customers tiered QoS. In the triple- and quad-play environment, QoS
encompasses more than guaranteeing network performance at the edge or the core
of the network, or both. Innovative forms of QoS might include higher bandwidth
and latency protection for multiplayer gaming, peer-to-peer solutions for sharing
video between family members (for example, temporary uplink blasts at 10Mbps),
or even loosely managed video streams that a consumer chooses to view through a
video portal that eliminates the aggregator role currently played by cable operators
Or carriers.

The OBOC network enables service delivery to be configured and controlled to meet
published service levels. Those IP services that are delivered across the Internet,
and through only the best-effort Internet portion of the carrier’s network, may or
may not receive the needed QoS levels for a given service, since the service pro-
vider cannot configure and control the entire service delivery link. When the end-
to-end connection is entirely within the carrier’'s own network, guaranteed QoS
becomes possible.

Historically, carriers built separate networks and operations management systems
to deliver their services, primarily telephony and data services. Each network pro-
vided its own service configuration tools to establish and maintain guaranteed ser-
vice levels, especially during periods of congestion. However, enabling QoS required
the cooperation of all infrastructure layers from top to bottom and from end to end.
Any compromise of QoS anywhere in the hierarchy of protocols would decrease the
overall QoS for a given service.
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As the networks converge their delivery of voice, data, and video into one IP-based
network, the QoS capabilities also are merging into a single management and deliv-
ery framework. Instead of provisioning and activating each service through its own
management system, carriers and operators can now deliver IP-based services
that share a common management system. When IP services are delivered across a
carrier’s OBOC network that has proprietary service management capabilities, the
customer experience improves. These capabilities enable partners to offer innova-
tive services with guaranteed QoS.

BILLING AND SETTLEMENT

Even if carriers succeed in optimizing their ability to work with partners to sell and
protect content, the current lack of billing flexibility in operations support systems
presents a formidable obstacle for nurturing a growing ecosystem. Likewise, even if
billing system vendors work with carriers to deploy robust systems that allow flex-
ible pricing schemes, the business processes governing wholesale and retail settle-
ment between carriers and their partners must change substantially for a service
environment model to work.

In the wireless sector, arguably the communications segment that is most advanced
in using next-generation business models for interactive content, it is still common
for settlement periods between operators and their content partners to average 120
to 180 days. For example, with service delivery using the Qualcomm Binary Runtime
Environment for Wireless (BREW) platform for wireless data applications, the pay-
ment passes from the consumer to the operator, who then settles with Qualcomm,
who then settles with the content partner.

The closed model of BREW trades the security of a trusted partner (Qualcomm) for a
long interval between the customer receiving the content and the content provider
receiving payment. Many observers note that the continued tight coupling between
wholesale and retail settlement will be difficult to maintain as more value migrates
to carrier networks. “At what point will the B2B settlement of service like it occurs in
roaming happen on the content side?” asks Mary Clark, vice president of operations
for Cibernet, a company focused on multilateral wholesale roaming settlement in
the wireless industry.

The content owner usually has no direct billing relationship with the subscriber,
no direct control over the content experience, and no control whether a given
request comes from members of the demographic segment the content provider
may want to target. Given these facts, the willingness of large content providers to
subjugate their cash flow cycle to the vagaries of an operator’s relationship with a
subscriber is dubious. “A large prominent media owner is not going to be satisfied
with some 180-day float from an operator for a major content campaign,” declares
Clark. “They’re going to say, ‘I don't care if you want to wait until you're paid by the
subscriber. If you want this content, you're going to pay me now.”

As carriers adjust their triple- and quad-play bundles to meet consumer demands,
they will face new challenges and opportunities. The new IP service delivery envi-
ronment can give carriers the flexibility they need to meet the billing and settlement
requirements of the IP transformation.
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B Conclusion

The beginning of this report presented a hypothetical scenario that suggested a
massively diminished role for carriers (and cable operators). Although the carriers
and cable operators plan to offer competitive triple- and quad-play service bundles
in the near term, the scenario suggests that they are simultaneously positioning
themselves for disintermediation and a limited role as bit transporters. How likely
is such a scenario? This approach would simply duplicate the recent past, in which
e-commerce success stories such as Amazon and eBay have become massive busi-
nesses, conducting transactions over carrier and cable broadband systems and
identifying no value proposition that would encourage them to share their revenue
streams with carriers or cable operators. Will video, currently delivered via closed
technology environments by indispensible intermediary distributors rapidly enable
the same pattern? Will the next two or three massively successful Internet business
models rely solely on the open Internet, or will their very essence be defined by the
new possibilities created by a carrier service delivery environment as described in
this report?

The current trends in technology indicate that in 2015, consumers could reasonably
expect the following to be widely available:

® Internet broadband speeds of more than 50Mbps downstream and
10Mbps upstream.

® PVRs with capacities of 160TB, enough to contain more than 32,000
full-length movies.

e Content licensing agreements between TiVo and studios that allow TiVo to
preload on a PVR nearly all movies and TV series ever made.

® Directories and bundles of new entertainment offerings provided by Google
and Yahoo and accessed directly from the studios or in partnership with new
types of aggregators.

® High-quality, real-time viewing options for news, sports, and other video
content generated by broadcasters using new versions of Internet multicast
technology instead of relying on distributors.

Carriers must understand that the triple- and quad-play bundles of 2005 will be
considered the equivalent of dial tone by the end of this decade. Shifting the basis
for competition from the network and its bit-stream orientation toward services
will be the most important challenge that carriers will face.

Whether the carriers are successful in meeting this challenge will depend on
whether they can organize people, process, and technology to turn their business
into a smart distributor of digital goods and services.

If carriers can do this, they will achieve the differentiation that will enable them to
create long-term new value for their partners and customers. Certainly, organizing
their business around the provision of triple and quad plays is an important start,
but carriers that provide triple and quad plays still retain an infrastructure-centered,
vertically integrated view of value creation. At one time, computer vendors had a
vertically integrated perspective; markets were divided and growth was often slow.
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The IBM PC changed the computer industry by defining a set of open interfaces
between subsystems and components, creating market spaces for third-party inno-
vation. These innovations then caused rapid growth of the total market, and all par-
ticipants benefited from that growth. Carriers need to define their own set of open
interfaces and find the spaces where they can innovate and add value in this new
market structure.

Regardless of how the carriers respond with particular bundles, major changes in
their operations will be required for long-term success. Transforming operations
support systems to provide end-to-end visibility is an important starting point, but
it cannot be implemented using the tight linkage between each new service and its
own B/OSS that characterized the era of voice telephony. Looser coupling between
business applications and the network, enabled by the new service delivery envi-
ronment, will be crucial for enabling a carrier to engage value-added partners that
will allow the entire ecosystem to thrive.

Focusing on the ecosystem brings into sharp relief the changed link between a carri-
er’s assets and its market power. Competitive advantage will be less about structural
factors such as owning infrastructure and more about the capability of an organiza-
tion to build a distinctive, scalable channel for innovation. IP transformation does
not eliminate the advantages of scale. Instead, it redefines what constitutes those
advantages and where they reside in the value chain.

For carriers that focus on developing an OBOC platform for service delivery, their
ownership and control of both a network infrastructure and de facto standards for
interacting with IP service bundles will create a sustainable competitive advantage.
Carriers that move rapidly to develop defensible intellectual property in the form
of APIs implemented in their own infrastructure will avoid commoditization. At the
same time, this strategy requires continual improvements in features, functionality,
reliability, and cost.

Bringing this strategy together requires management to orchestrate a core of strate-
gic relationships with selected content and service partners, while enabling a con-
tinuous stream of temporary arrangements with other entities, some of which will
end up proving strategic. The goal is to distill this frenetic activity into a more stable
system of sourcing the relevant technologies, design, content, and innovative ser-
vices that keep adding value to the platform through its many iterations.

The most important change of all will be a change of tone at the top layer of car-
rier management, leading away from siloed thinking and toward an OBOC business
strategy that results in a vibrant, collaborative, and financially prosperous ecosys-
tem. Carriers will recognize that they have achieved this goal when their partners’
successes also result in their own successes.

Carriers must start deploying the infrastructure that will establish a market where
traditional communications services are offered at significantly lower cost, if not
free. The ability to grasp the ramifications of that shift and take action now will
determine whether today’s carriers will participate in 2015 as value-added partners
to application providers, deserving a reasonable share of the revenue, or as simply
commodity infrastructure providers of broadband IP access.
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COMPETITION IN THE FIRST MILE REPORT: KEY FINDINGS

“ This report, which was published in
September 2004, analyzed whether
incumbent  wireline  carriers  should
deploy fiber in their physical infrastruc-
ture to respond to cable operators’ tri-
ple-play service offerings. The following
is @ summary of our findings.

B The incumbent local exchange
- carriers (ILECs) in the United

States are facing significant com-
petition in their core consumer
voice business for the first time. Much of this competition
comes from planned large-scale rollouts of voice service by cable
operators, which have spent $80 billion to upgrade their networks
and can use this infrastructure to offer a triple-play service bundle
of voice, high-quality digital video, and high-speed Internet access.
Consumers have other options for voice service—disconnecting their
wireline service in favor of using a wireless phone for all calls, or
using a non-facilities-based Voice over Internet Protocol (VolIP) oper-
ator to make calls over a broadband connection—that provide addi-
tional competition to the ILECs. This competitive environment could
leave carriers with some 20 million fewer access lines than they
would have had in a static market.

B To compete effectively, carriers will need to add
video to their product line, thus completing their own
triple-play bundle. Delivering video over their own access net-
works will require a significant investment in network modernization,
which the carriers are currently undertaking or planning. However, this
modernization will take at least three to five years before it enables
the ILECs to deliver video service to a significant fraction of their sub-
scribers, and thus it will occur too late to meet the immediate threat
of Cable operator competition. The ILECs" short-term response has
been to resell the service of the direct broadcast satellite (DBS) video
operators. This move is primarily defensive and will not add signifi-
cantly to carrier profits.

B Network modernization will not require deployment
of fiber to the premises (FTTP). The carriers can use strate-
gies other than FTTP to provide sufficient bandwidth to meet the
needs of digital video and other current and near-term applications.
Advances in digital subscriber line (DSL) technology make it possible
for a hybrid fiber/copper network to provide the necessary band-
width without requiring an end-to-end fiber connection. In addition,
the bandwidth required to deliver video will decline as a result of
continued improvements in compression technology. As a result, the
most cost-effective network modernization strategy will be deploy-
ment of fiber to the neighborhood (FTTN) or fiber to the curb (FTTC),
combined with the use of VDSL or enhanced versions of ADSL for the
final connection to the subscriber’s premises.

B FTTP does offer incremental benefits beyond those
provided by FTTC or FTTN. In the short term, the benefits are
lower operations and maintenance expenses due to fiber's greater
reliability and easier provisioning of services over an all-fiber network.
In the long term, an FTTP network offers almost unlimited bandwidth
and is thus future proofed against the possibility of forthcoming

applications that require massive amounts of bandwidth. However,
neither of these benefits have enough of a payback to make an all-
fiber network an attractive investment for the ILECs at this time. As
a result, FTTP deployment will be limited to circumstances like new
housing development sites or locations where replacement of the
access network is required.

B The ILECs" ability to provide the triple-play bundle
will at best give them parity with the cable operators.
To gain competitive advantage, the ILECs should pursue a strategy
of integrating wireless service with wireline voice, video, and data
to create a quad-play bundle. Providing greater integration of wire-
less voice and data with wireline services will create a communica-
tions-centered bundle that differentiates the ILECs' offering from the
cable operators’ entertainment-centered bundle. By acting quickly to
develop this integration, the carriers will be able to reduce the num-
ber of customers lost to the cable operators.

B Carriers without their own last-mile infrastructure are
the most disadvantaged by this battle of the bundles.
Without regulatory requirements for the ILECs to resell unbundled
network elements (UNEs) at prices the inter-exchange carriers (IXCs)
and competitive local exchange carriers (CLECs) find attractive, the
IXCs, many CLECs, and others that do not have their own last-mile
infrastructures will find it difficult or impossible to compete in the
local access market, and thus will be unable to offer bundled ser-
vices. Prices for individual services such as long distance probably will
be higher, putting the IXCs and CLECs at even more of a competitive
disadvantage. If the present regulatory policies remain in place, these
carriers are likely to merge with or be acquired by other carriers as
part of a strategic realignment in the telecommunications industry.

B Creating communications-centered bundles will be an
important way that carriers attract and retain customers.
However, to be successful, bundles will need to do more than offer
a discount when several services are purchased together; instead,
they need to provide an integrated experience to the subscriber.
Carriers will benefit from the resulting reduction in customer churn,
and a bundling strategy will help reduce their billing costs and other
administrative overhead.

B The shift from traditional circuit-switched networks
(for voice) and broadcast networks (for video) to Internet
Protocol-based networks will have significant implica-
tions for the telecommunications industry structure. This
shift enables new services to be delivered over the network, but it
also decouples the provision of services from the provision of con-
nectivity, freeing subscribers from the limitation that only their carrier
can provide services. As a result, households with high-speed data
connections will have more choice among service providers for both
current services (voice and video) and new services. As the market
for these services becomes more competitive, it will put downward
pressure on prices. This shift also creates the possibility that the tele-
communications industry will undergo a process of deverticalization,
leaving carriers in the business of selling commodity bit transport
while other providers sell higher-value services. Carriers will need to
pursue additional revenue sources by providing innovative features in
their networks and by extending their current competencies in areas
such as billing and customer care. m
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This report, which was published in
January 2005, analyzed the growth
strategies that cable networks and oper-
ators were pursuing in the face of the
following industry challenges: intense
competition from carriers, a saturated
core subscriber base, increasing audi-
= ence fragmentation, disruptive new
"= technologies, and changing consumer
behavior. The following is a summary of
the report’s primary findings.

B After two decades of growth based on increasing the
number of channels and subscribers, the cable industry
will become stagnant unless it aggressively develops new
revenue streams. During the period from 2004 to 2008, cable
operators will see their multi-channel video subscribership decline 3
percent, while cable networks will experience a slowdown in affili-
ate carriage fee growth by 50 percent, compared to the previous
five-year period. With more than 300 available channels, the existing
linear-channel delivery platform has questionable growth potential.
Although this platform is unlikely to be replaced in the near term, the
industry requires a next-generation delivery platform that addresses
both technology advancements and changing consumer needs.

B The barriers to creating successful new linear chan-
nels are high, while the opportunity to develop content
for niche audiences holds promise. The vitality and expansion
of the cable industry will continue to be fueled by the development
of fresh, compelling, and targeted content that is made available to
viewers. Yet both cable operators and networks acknowledge the dif-
ficulty of launching new linear channels, given that there is already
considerable viewer fragmentation. The situation could limit industry
innovation and therefore stifle growth. At the same time, opportuni-
ties for developing content for niche audiences are numerous, but
require new economic models for content creation and distribution.

B With video-subscriber levels approaching the satura-
tion point, near-term revenue growth for distributors will
come from non-video services. Cable operators have already
demonstrated a track record of growth in the high-speed data (HSD)
market. Telephony service rollout has newly begun, but cable opera-
tors have a tremendous opportunity in the next two to four years to
tap that market quickly, given technology advances that will enable
them to provide a high-quality, easily deployable VolIP service.

B Over the short term, widely distributed cable net-
works with established brands and large content librar-
ies will seek growth from areas other than affiliate fees.
Networks will realize growth by brand extensions and syndication.
Digital program tiers also offer growth opportunities for another
form of brand extension, the spinoff channel.

B Advertising sales will remain a primary revenue driver
for cable networks and operators. For cable networks, adver-
tising revenue growth between 2004 and 2008 will remain at 8.8
percent. The threat that DVR technology poses to advertising revenue
has been overstated. However, its impact will be seen in evolving
network models that enable advertisers to reach more targeted
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groups of consumers. Cable distributors will also pursue strategies to
increase advertising revenue, especially in local markets.

B Longer-term growth prospects for cable networks and
operators will depend on their effective use of the on-
demand platform. The on-demand platform has the potential to
address many of the growth challenges the industry faces. It is com-
plementary to the linear-channel platform, rather than an alternative
to it. It can expand the market for pay-video by enabling easy access
to existing content libraries and lowering the barrier for new content
to reach consumers. How operators and networks implement eco-
nomic and business models surrounding its deployment will deter-
mine when and how it will impact the industry.

B Cable operators and networks have divergent views
on the potential of the on-demand platform. For operators,
the on-demand platform is seen as a potentially lucrative new rev-
enue stream and an effective subscriber-retention tool. For networks,
the platform presents an opportunity to test new content ideas and
provides new ways of packaging existing content libraries. However,
there are disagreements over the value of on-demand programming
rights, how such services are best deployed, and which business
models will yield a satisfactory return for both parties.

B The biggest unknown in predicting cable operator
futures is the emerging challenge by telecom carriers in
the video market. According to most estimates, it will take carri-
ers three to four years to deploy a video-capable infrastructure to the
majority of their subscriber base. However, there is a strong chance
that carriers that offer video services will begin taking market share
away from satellite and cable operators beginning in 2007, after
which the “battle of the bundles” will gain significant momentum.

B The battle to serve U.S. homes will be waged—and
won or lost—by effectively bundling three or more ser-
vices for each home. This ensuing battle among satellite opera-
tors, carriers, and cable operators is about becoming a consumer’s
sole entertainment and communications services provider. This strat-
egy positions the service provider to up-sell new services delivered
through in-house development or partnerships. In the process, ser-
vice providers have the ability to reduce churn, and lower operations
and maintenance expenses, while boosting per-household revenue.

B Satellite operators will be limited in their ability to
offer newly differentiated services. Satellite operators have
been successful in the multi-channel video market over the past
decade by competing on quality of picture, quantity of content, com-
petitive pricing, and superior customer service. Satellite operators will
continue to attract customers at the expense of smaller cable opera-
tors and in areas where cable is unavailable. But in the on-demand
market, satellite will be at a disadvantage in the amount of program-
ming it can offer consumers because it relies on local storage.

B Customer-service differentiation will be essential to
acquire and retain customers. Competition in the multi-channel
video market will increase pricing pressure and compress margins.
Customer service may be a decisive factor in the competition among
service providers, if the past is any indicator. m
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