Open access for local exchange carriers

The benefits of introducing 3rd party service providers to your
broadband network offering
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1 Introduction

The rapid expansion of the Internet and the adetR-based services have completely
transformed the telecommunications industry.

* The exploding demand for IP bandwidth has creat&tuation in which decreasing
consumer prices are putting severe pressure ocabdachange carriers.

* New, Internet-centric service providers are begigro take advantage of the Internet to
deliver a plethora of new services. Network opesal@ve invested in, and are operating,
the Internet infrastructure on which the servicas loe delivered, but these operators do not
obtain incremental revenue from the providers, wb® the operator’s network as a channel
to reach their own end users.

e Simultaneously, “hype” around triple-play servig¢data, voice and TV/video) is forcing
network operators to bring new services to marketdevelop and deploy new services to
end users are often time-consuming, costly and tmp

This paper will discuss a business model in whindsé concerns are addressed — a business model
that can be adopted fully or partly. The primasus is to obtain fine-grained control over the IP
services in the access network, and to do so ysatfprms that are flexible enough to withstand
future technological developments.

Many communities deploying broadband networks redready discovered how the open-access
business model can be utilized not only to opethemetwork for new service providers, but also
to make the introduction of triple-play much easregardless of who is providing the services.
And although the environments are somewhat diftetaere are lessons to be learned here for
incumbent local exchange carriers (ILECs), competibcal exchange carriers (CLECs) and cable
TV operators.

Habit and complex legacy systems have often cétlech-house development of additional
functionality in the OSS/BSS environment. Todays itelatively easy to shorten the time-to-
market for introducing triple-play services in aditional access network by complementing it
with a commercially available control system, ratthen carrying out costly in-house
development.

Such a system should make it possible to conteoatitess to different services in an automated
and cost efficient manner. Furthermore, it shouta/jgle the level of granularity which is a
requirement for the successful distribution ofdeed-made services to individual end user.
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2 Today’s challenges

2.1 A constant demand for more bandwidth

It was easy to predict bandwidth requirements embice-centric world of telecommunications.
The increasing use of data communications, howewer the introduction of packet networking
and, eventually, the Internet, led to fixed capabging replaced by shared connectivity. It became
harder to calculate network use, bandwidth useeshand traffic became highly unpredictable.
Network operators are now hosting large end-uspulations characterized by a continuously
growing hunger for bandwidth.

Many network operators face an urgent need to casgie for the loss of revenue that has been
caused by increased price pressure for voice ssrvat the same time as the demand for Internet
access bandwidth explodes and the price for tipis 0f service falls as a consequence. This is a
critical situation for the network operator, sirtbe growth in the volumes of data traffic makes it
necessary to increase investment into new, advametbrk elements — at a time when consumer
prices continue to fall. Revenue must be keptlavel that corresponds to rising requirements in
some way.

Bandwidth
demand

—

Consumer price
for bandwidth

Figure 1: Increased demand for bandwidth at the same time as prices are falling puts pressure onto
network operators.

One solution is to implement a strict separationviken network and services, enhancing the
number of services in the network and, eventualigating a marketplace for these services. Such
a separation allows new business models and neemuevstreams to be generated, improving the
average revenue per end user and lowering churn.
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2.2 Increasing competition from Internet-centric se rvice providers

Several heavyweight Internet players have recéatlgyched Internet-centric alternatives to fixed
voice traffic, and in some cases they have eveodnted individual distribution of audio/video
content. This development poses further challefmyesccess network operators. The players, such
as AOL, Google and iTunes, are using the Intemetidtribute their services, and have started to
invest heavily into the platforms needed to begilivéry of voice-over-IP (VolP), video-on-
demand (VoD) and IP-television (IPTV).

New services

AOL video

Access

. network

End user

Internet

Google video

MIES

Figure 2: New types of service providers use the Internet to distribute their services.

Such services have undoubtedly been designed forleterork operators out of the future revenue
stream! Some of these players are associated avgle bwners of attractive content (such as
motion pictures), and there is thus a real risk tivase players will be able to obtain a large shar
of the financial return that traditional networkesptors have aimed at by investing in delivery
mechanisms for video.

One key question here is how long network operatdi$e willing to accept that a largely
unrestricted amount of value-added Internet traféisses through their access networks at flat-rate
pricing. One solution is to filter out traffic frogertain service providers, another solution is to
introduce metered access, in which end users payeftain services or for traffic volumes that
exceed a certain monthly level. Filtering out igfhowever, is certainly not a recommended
solution, because it will be difficult to retaircastomer base that has previously enjoyed unlimited
bandwidth.

An alternative, and preferable, way forward isitmlfincentives for the providers of the services to
join forces with the network operators, sharing petence and resources to deploy a model from
which both parties benefit. End users will alsoddgnsince they will be able to take advantage of
higher quality, higher availability and securitydea wider range of services.

2.3 The complexity of providing triple-play service S

While facing the challenges of decreasing revenm® fvoice, and increasing demand for more
and cheaper bandwidth, network providers are fa@ngirements to offer other services, such as
triple-play services — something which has beerp#&iyn the industry for a while.
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The term “triple-play” is most often used to debera common, IP-based network platform used to
deliver telephony, data traffic and TV/video cortkily parallel. Services that require large
bandwidth are hosted side-by-side time-critical®ess, within the same physical access line. The
concept of triple-play has much in common with ¢laglier concept of “network convergence” —
although the emphasis now lies on how differentises are channelled over a shared network
platform, rather than on how such services may togkther.

()_Telephony

Web browsing ()

E-mail
File transfer
Telecommuting

Figure 3: The common model of triple play in which telephony, data and TV are distributed over the same
physical accessline.

The design of a network for the simultaneous trartspf voice, data and TV/video traffic is not
trivial. This task is made even more difficult whigye starting point is a network that has been
designed to transport only one of these traffiesyp

The introduction of TV/video services can be paitidy cumbersome. The very nature of these
services makes it complex to distribute them, gittensevere technical requirements on security
and quality. In addition, it is necessary to engheg only paying viewers gain access to a certain
TV channel, why significant technical requiremesits put onto the underlying physical
infrastructure.

Other factors that must be considered when disegdke supply of triple-play services are:
a) the time it takes to bring new types of servicethtomarket;
b) whether the network operator will provide the T\@@0 content itself;

c) if so, whether the network operator has sufficearpetence for providing TV/video
content (technically and commercially);

d) whether the customer support helpdesk is preparegteive phone calls from TV viewers
not happy with the quality of the TV reception. Ergers have zero tolerance for
interrupted TV/video services! The difference imersers’ tolerance levels between
Internet and TV interruptions must be considereémieciding to provide TV services.

Many cable television (CATV) networks, as well &wplayers such as metro carriers, plan to
introduce triple-play services, complementing thditional services. It is expected that
competition will become fierce when these operateash the market with their combined
services.
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The question is, of course, when this will happ&Ehnetwork operators are facing essentially the
same problem: they need to add functionality theirtnetworks were not designed to carry. The
critical issue for an operator who wishes to impettriple-play is therefore how to overcome the
cost and technical complexity associated with agldiew services.

The most common proposal put forward for estabigla future-proof triple-play network is to
start with an IP-based network and establish sesvam top of IP. This design will guarantee that
the network and the services are separated, whadtesithe network easier to reconfigure. This is,
however, not enough: the issue of how to carryneasgs configuration of such a triple-play
network, both in terms of end-user profiles andvoek elements should not be underestimated.
The automation of time-consuming tasks in this &eme important key to minimising the cost of
network operation, and eventually creating profit.

Total control
of services

Figure 4: Thetotal control of individual servicesin atriple-play network is essential. Smilarly, automation
when it comes to configuration of network elements, end-user profiles and service profiles allows cost
efficiency in network operation.

One question that must be solved is how to sendgravoice different IP-based services to
individual end users. A new type of network managenis needed, with rapid service
establishment (the rapid establishment and teamdziwideo streaming is particularly important),
and the possibility of addressing individual endrssn an easy manner. It will not be possible to
take full advantage of the triple-play network waithh such management capabilities.
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3 Will an open-access business model address these challenges?

The “open access” model describes a model in wihishpossible to introduce 3rd party service
providers into the broadband network while the oardf the network, the end users and the
distributed services are maintained by the netvapdrator. This model was pioneered by utility
companies who were interested in long-term infrastire investments such as fibre-optic
technology, but the model can also be applied tabéshed local exchange carriers who are
considering the addition of services such as TVahédr services that can be regarded as non-
strategic.

Such a business model will attract new playersjdtite service growth, and enable a more
complete service offering to the end users. Thgwsn-win-situation for both the network
operator and the service providers, and the opeesaanodel is a way forward for both parties.

The fundamental idea behind the open-access motiekinable ownership of the network
infrastructure to be separate from service delivangl to share the risks and revenue from
broadband deployment. A full-blown open-access rhpaemotes the distribution of services from
competing service providers over shared infrastingctand thus stimulates the innovation and
differentiation of services. Local exchange cas;iérowever, may choose to adopt parts of the
model only, and can decide which service areasldhmiopen for 3rd party providers. In its
simplest form open access resembles the wholesadelnwhere network capacity is rented out to
3rd party service providers.

3.1 Open access per service

A more sophisticated version of the open accesemodnd this is where it differs from the
wholesale model — treats each service separatkly.pfovides more advanced opportunities to
differentiate between services than the wholesaldaindoes, where treatment can be given only at
the level of the access line.

3.2 Lessons to be learned

A model in which risks and revenue are shareds #%ei case in the open-access model, has for a
while been used worldwide by community-based, FTiBtvorks. These networks provide lessons
to be learned for actors considering the open-aateslel. Costly and time-consuming processes
of in-house development and marketing of services@oided, and instead a “controllable fat
pipe” is provided to the end user — a pipe thétled with services from 3rd party service
providers. The split-ownership philosophy allows tiwners of these networks to share the risks
and revenue with the service providers under dragknue-sharing agreement.

3.3  Why risk/revenue sharing and a network-centric model are attractive to a local
exchange carrier

The future use of triple-play networks will probgldlepend on how easy it is for end users to order
and benefit from services, and on the range ofices\offered.

A key success factor will likely be to identify thcentives for Internet-centric service providers
to adopt a more network-centric business modelpdeiin which they use the network operator’s
access network to deliver services to the end users

Of course, “traditional” service providers, who ateeady using a network-centric model for their
service distribution, will also benefit from thedsdi value that an open-access network offers.
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For Internet-centric service providers (and “traxhal” service providers, such as CATV

operators) there are clear advantages when distrioservices over a network allowing service
differentiation, control per service, and advancestomer support. These advantages are not
available to Internet-centric service providers whstributing over the Internet. It will, quite
simply, be easier to deliver a superior service avéedicated channel in the network. The clearest
advantage is for bandwidth-consuming IPTV servisege it will be possible to channel the
content separately to the end user.

An agreement that shares risks and revenue may thatitine margin per service is somewhat
lower for the network operator. However, it will pessible to bring more services to the market
more rapidly, increasing the total service offeriagend users and increasing each end user’s
spending on broadband services.

| Network operator’'s added value to |
Internet-centric service providers:
« Separation per service I

« Control per service
* Quality-of-service

« Advanced customer support
« Segmentation possibilities

Access
network

End user I Network operator I Service provider
1 1

AOL video

Google video

Metro network

Line of demarcation Line of demarcation

Figure 5: There are many incentives for Internet-centric service providersto distribute services
over a network-centric model that facilitates open access per service.

Another incentive to adopt a revenue-sharing mdide access that such a model provides to the
valuable asset that network operators posses rdirgtiomer relationship. It is essential for sesvic
providers, both Internet-centric providers and rekacentric providers, to gain access to end-user
data. Such access opens the possibilities for agvbcustomer segmentation and offers valuable
marketing tools, given that the network platforrm sapport these functions. Using this asset in a
number of profitable ways strengthens the roléhefrietwork operator (see Section 3.4 below).

3.4 Adding value to 3rd party service providers

A broadband network that is configurable on a pet-eser, per-service basis allows the operator
to open the network to many service providers.Harrtit makes it immediately possible for
network operators to offer added value to servioigers, channelling traffic to end users over
the network.

One added value that network operators can off8rdgarty service providers concerns the
quality of service. This is particularly importdot TV services, as described above. It is, of
course, possible to manage traffic in the accessank, performing such tasks as defining
bandwidth limitations, quality-of-service levelschother technical parameters. The technical
properties of a service delivered to an end usebesahighly customized, as can the charges levied.
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Further added-value that can be offered is the ppity to control each individual service
delivered to the end users. In a well-designedsacnetwork services are established by a control
system that is capable of addressing individualwes®ets and services can be added or changed
nearly instantaneously. The distribution of restdiccontent can therefore be controlled within
strict limits.

In connection with control per service, per endraseal per network element, the importance of
automation becomes apparent. Automation is afatabr for lowering operational costs in these
types of network, which rapidly might become comm@d resource-thirsty as a result of
instantaneous changes in end-user profiles antcearonfigurations. Network operators will
themselves discover the value of automation wheting out network capacity to service
providers.

To provide adequate customer support for servicgglzlited over a best-effort Internet
connection, is a challenge. Internet-centric serpioviders have a hard time tracking their
services all the way to the end-user premises, myakdifficult to troubleshoot the network and to
operate an efficient help desk. A network-centgpraach, when operated correctly, allows each
service to be monitored individually and in reaiei — all the way to the individual port on the end
user’s customer premises equipment (CPE). Thishil#iyas of real and tangible value to
providers of content and services, and it can lee as a differentiator.

The network operators have detailed knowledgeldhalservices ordered by any end user in the
network, and the degree to which they are usedradgrs also have geographical and
demographic knowledge of the end-user populatiod,detailed individual billing histories. This
is valuable information for a marketing departmemiabling it to package and market attractive

service offerings to the customer base.
Service providers

Network operator has
detailed end-user knowledge

Metro network

TV channel

End user

At 19:29:30 pm, distribute...

Commercial A to households in area 1 with income exceeding XX $ p.a.
Commercial B to other households in area 1
Commercial C to rest of network population

Figure 6: Fine-grained control allows end usersto be segmented and targeted with customized services.

A network operator can therefore achieve a higtigtegic position as mediator between service
providers and individual end users. Additional rawe can be obtained from information
management, and from other innovative sources.
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3.5 Destination-based services — for the differenti ation of Internet services

The added-value that the network-centric approaebgmted in this paper offers will be an

essential benefit to a majority of service provadétowever, there may be scenarios when content
and/or service providers do not agree to partieifrat co-operative environment, choosing instead
to “free-ride” the Internet connection. In thesersarios the operator has measures to take in order
to protect itself.

The principle is similar to that of the traditiorialephone industry, where on-net and off-net icaff
are differentiated. The service normally calledéhmet” can be split into two (or more) services,

where access to the local network (on-net) is effas one service, and access to the Internet (off-
net) is offered as another.

It is a key requirement that tariffs and bandwiciiim be differentiated between the local network
access and the Internet. The access line can bisipreed up to 100 Mbps (the value here depends
on the access technology used), and local netwandisa can thus be offered at a very high
bandwidth. High-speed access to the local/inteaineéss network will provide first-class
experience for Peer2Peer traffic, local gamingkbpsservices, access to community sites, e-
health, e-learning and local-based TV. It is algsgible to include access to certain “Partner’sites
within this higher bandwidth class, for exampleypdang content from Disney, instead of creating
separate services for these service providers.

Different tariffs will be applied depending on wkehe source of the content is located, locally or
not, to provide what is known as “destination-basexvices”. Treating the services differently in
terms of QoS, security, priority etc. adds furthessibilities for differentiation between on-netlan
off-net services. This provides network operatoith @nother valuable tool for charging end users
for Internet traffic to certain destinations. Then be used, for example, to charge end users a
particular tariff for the content of an Internetatc service provider.

Examples of services that may be offered are:

» Up to 100 Mbps for local network access with untedion-net usage, including:
o0 local community sites and partner sites
0 on-net Peer2Peer traffic
0 on-net gaming

* Upto 1 Mbps for off-net Internet access.

E-learning
E-health
Local TV
Peer2Peer

Offered as two (or more)
separate services

Local network
access

Figure 7: Local network access can be separated from Internet access, providing a valuable tool for
opening new revenue streams fromtraffic to Internet-centric service providers.

Local gaming, etc|
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3.6 Innovative and market-driven service developmen t

An open-access environment stimulates service gavs. Experience has shown that creation of
services with local character are particularly emaged, such as e-health, e-learning, distribution
of local TV content, etc. These are services ofsioategic value to the network operator, and
enrich the broadband network with a set of servilkascomplements the network operator’s
service offering.

New services are rapidly introduced in networks #ra capable of fine-grained control, and
services can be configured within moments. It Byda test services on a small scale or with
specific populations before they are launched wdar scale, a procedure that closely resembles
practices used in the consumer goods industry.
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4 Open access per service for full flexibility

Open-access network technology can complementitradi management in access networks.
There is no need to replace existing infrastructunsgtead control and provisioning of open-access
networks can be implemented in close integratidh @xisting network elements, systems and
operations support — while also supporting exishitigng arrangements.

Complementing traditional networks with open-acdesbnology in this way adds a level of
highly granular control in the access segment efnétwork, and automates to a large extent
service and end-user configurations.

IPTV

(0__Telephon
Web browsing / "]

Email O )\ Internet
I

Room for any
new service

Networks supporting open access
per service maintain real-time control
over each configured services

System reports back
to service providers

Figure 8: Triple play with open access per service

4.1 Automation and control of individual policy dec isions

A well-implemented control and provisioning systshould require a minimal amount of manual
labour to configure the network elements, to regiservices, and to configure service profiles for
the end users. This is vital, since the cost ofapens is often expanding more rapidly than
revenue from new services deployed in access nkswor

Tasks such as a) initial configuration and softwagoenload for network elements, b) provisioning
of network elements, and c) provisioning of sersjae all resource-demanding in broadband
deployment and should be automated. The lattemiisetsally recognised as a bottleneck. The
automation of these processes will minimize opegatiost and maximize end user convenience.
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4.2 Fine-grained control allows open access per ser  vice

Traditionally, end users are recognized on theliviel in the network: they are configured as
individual entities and mapped to their respectigevices. The fine-grained control described here
allows open access to be offered per service oltilshbe emphasized that attempts to establish an
open-access business model without a network tipgatosts control per service will undoubtedly
fail. It is essential to be able to treat eachiserindividually when setting parameters such as
bandwidth, quality, security, shaping, and priarity

A system in which service configuration is autordased the end users are well-defined and
individually addressable provides a perfect enviment to deliver services containing restricted
content, services that require end-user authemitadne example is TV channels that transmit
movies, where rapid, user-initiated set-up of aisermay be translated into payment for, and
instant access to, a motion picture over the ndtwor

The allocation and handling of IP addresses istigal and resource-heavy, task in an open-
access network. End users may be associated wéhable number of IP addresses, depending on
how the users are defined, and which service pes\ltey currently subscribe to. It is therefore
recommended to let the control and provisioningesystake care of IP addressing in the access
network, and map this against the pool of IP adsigshat the different service providers have
disposal of.

5 Conclusion

An open-access business model will catalyse ttabksthment of new revenue streams and
stimulate service innovation. It allows network mgders to turn to 3rd party service providers to
share the risks and revenue of triple-play deplayme particular, it provides unlimited variation
in presenting added-value for Internet-centric merproviders who are currently entering the
broadband access market via the Internet with tieir types of services.

The underlying technical platform for an open-asdassiness model enables rapid configuration
and delivery of a wide range of services to the esets. Regardless of who is providing the
services — whether the network operator choosefféoall services itself, or 3rd party service
providers are invited — the cost efficient delivefymultiple services to individual end users is
crucial.

The presence of a control system that gives adgrma@ed control and a high degree of automation
is a key success factor for an open-access network.

* Fine-grained control makes it possible to give esarvice individual treatment in terms of
quality-of-service, bandwidth needed, level of seégupriority, etc. This enables advanced
service differentiation, service innovation & cusi@ation, end-user segmentation, and
targeted marketing.

* In a network characterised by dynamic end-user\ietg as are most triple-play and
open-access networks, automation in network andcgeconfiguration is essential to keep
operating expenditures at a minimum.

The open-access business model and its assoceti@drk architecture discussed in this paper
will provide powerful opportunities for the netwooerator, offering a high degree of flexibility
and an efficient tool for innovative ways of gerrg revenue streams.
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