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As carriers prepare to evolve to a converged, IP-enabled world, the industry faces a challenge
to define the business and technological structures that will enable an interconnected network
of networks. Providers face an imperative to avoid the unmanaged, “all-you-can-eat” model
that characterizes the public Internet. Several industry groups are working to develop standards
that will deliver a high-quality, high-value and service-enabled network structure. By involving
themselves actively in the conversations around IP interconnections, carriers can ensure that
they will be ready to roll out investments that leverage these exciting new business opportunities.
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The Network Future

The NGN Opportunity

Across the voice industry, providers are investing in Next Generation Networks (NGN) that leverage the efficiencies
of an all-IP transport core to drive new business opportunities. Between 2003 and 2008, VolP international wholesale
minutes have more than quintupled, from 22 billion a year to 113 billion a year projected by Ovum.
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Wholesale International VolP Growth (source: Ovum)
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Figure 1. Wholesale VolP minutes have quintupled since 2003.

Carriers look to a VolP core primarily to optimize resource utilization. A multi-application transport network offers
cost efficiencies from both an operational and capital perspective. With one network to manage, carriers also gain
overhead reductions, as well as OSS/BSS efficiencies.

Beyond achieving cost savings, IP networks promise to enable a new generation of service-enabled network
differentiation. A modular network architecture will both increase the speed with which new services can reach
the market and enable a more dedicated focus on innovation.

Providers are making plans to leverage IP networks for more than simply voice. Video, messaging, content, IPTV,
and more can all be delivered seamlessly over a unified platform to enrich the subscriber experience and increase
opportunities for revenue generation.



Taking the Next Step —
IP Interconnection

Achieving the full potential of VolIP requires network operators to be able to leverage IP transport not just within
networks but between networks. While the public Internet offers this functionality natively, it does not offer the full
range of capabilities necessary to support high-quality voice traffic exchange.

Drawbacks of the Internet exchange model include:

_ Best-effort delivery requires significant investments to handle quality and service needs
_ Difficulties in enabling capabilities such as real-time voice and video

_ Lack of appropriate security capabilities

_ Lack of routing transparency

_ Inability to deliver differentiated Quality of Service (QoS)
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Figure 2. Unlike the Internet, a private IP network can be managed for end-to-end QoS.

A private IP Interconnection capability offers the opportunity to overcome these hurdles to fully access the benefits of
the VolP model. IP interconnections promise to be more cost-effective to roll out, likely well below 20 percent of the
cost of a typical TDM interface. Additionally, scaling interface capacity is a much simpler and faster process, enabling
more efficient service rollout and “time to margin.” Finally, IP interconnection eliminates the quality degradation
associated with the IP-TDM-IP tandem.



The Interconnection Landscape Today

Unfortunately, there remain a number of hurdles to be overcome before carriers can begin to leverage the advantages
of IP interconnection; first and foremost among these is the lack of a settled standard that guarantees interoperability.

The development of a true plug-and-play environment requires addressing significant business and technological
challenges to put all providers on the same page. Protocol conversion and codec transcoding are among
the requirements any standard will have to address, but carrier requirements aren't the only factors driving
IP interconnection standards development; enterprise VolP uptake adds an additional layer of complication
to the picture.

Pessimists could even see the end result of a successful IP interconnection standard as a recreation of the ISP
business model — "all you can eat" service, lack of quality control and a significant portion of the traffic
network-clogging spam — but with additional, demanding requirements, including number portability and enum
routing, plus the expectation that quality and reliability will match that of TDM service.



-iInding the Right
Susiness Model

The key to overcoming the pessimistic picture of IP interconnection is aligning monetization with value creation.
When providers deliver to measurable quality standards, they provide a differentiated service that can be leveraged
to drive revenue from end users. By making sure that every provider engaged in creating value is receiving a share
of the revenues, the right business model can ensure the profitability of IP interconnection investments.

Traditionally, service provider billing models have fallen into three categories.

Initiating Party Network Pays (IPNP) - This is the model traditionally seen in the telecommunications industry,
in which the initiating party's network pays for termination on the receiving party's network.

Receiving Party Network Pays (RPNP) - The model seen for toll-free calls and some mobile calls, RPNP
requires the party receiving the transaction to pay a fee. This is also the model most commonly seen for IP
interconnections today.

Bill and Keep (BAK) - In the bill and keep model, neither party pays to exchange traffic. This is generally
the arrangement between Tier-1 Internet providers (though as there are generally provisions requiring that
the traffic exchanged remain roughly equal, this is not a “pure” bill and keep model).

While traditionally networks generally carry one kind of interaction (such as two-way voice communication on a TDM
network) NGNs have the potential to enable multiple types of interactions, each bringing with it a traditional billing
model. As a result, the ideal billing model will be a flexible one that enables providers to negotiate arrangements
that reflect the creation of value along the service chain.



Industry Initiatives

In response to both the strong profit possibilities and the potential downsides to
moving to an all-IP model, several working groups have formed within the industry to
facilitate consensus-building around the challenges of IP interconnection.

IPIA

The IP Internetworking Alliance is responsible for the IP eXchange (IPX), a prototype
approach for IP interconnection among fixed and mobile service providers.
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Figure 3. IPX is designed to provide a secure, managed environment for delivering advanced services. (Source: GSMA)



IPX is designed to offer four key benefits to participants:

Openness - IPX leverages a proposed flexible architecture that allows all participants to connect to any other
participants delivering any service. IPX is designed to be ubiquitous across fixed and mobile networks, and
to offer an alternative to the Internet model.

Quality - IPX depends upon the delivery of guaranteed QoS by each participant. Quality is ensured through
end-to-end SLAs that reward reliability and capacity provisioning and enable providers to differentiate on
the level of service delivery.

Additionally, IPX proposes a structure that prioritizes security:

_ Commercial agreements give protection to all players

_ The IPX is not addressable from the Internet to make attacks more difficult

_ Individual operator traffic is segregated to localize any security breaches

_ End user terminals have no visibility of the IPX to prevent them from probing core networks

By requiring those connected to the IPX to agree to a security code of conduct, a trusted community is created,
which is protected from some of the challenges of the public Internet, including spam, inappropriate content
and lack of accountability.



Cascading payments - IPX is designed to support a billing model in which revenues cascade end-to-end in
alignment with service delivery. By supporting flexible billing options, IPX aims to align payment with whoever
perceives value, whether that be the initiator, recipient or both. Finally, IPX is committed to transparent,
value-based service pricing that rewards the provisioning of high-quality connectivity.
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Figure 4. Providers deliver guaranteed QoS and gain a share of the revenue stream. (Source: GSMA)

Efficiency - By offering ubiquitous service connectivity via a gateway to a managed network, IPX hopes to
enable a significant simplification of commercial agreements. Additionally, the flexibility and scalability attained
will decrease rollout times for new services or additional capacity.



IPsphere

IPsphere is an industry forum focused on solving the business challenges associated with deploying next-generation
services over an IP network that provides an alternative to the public Internet. IPsphere seeks to enable networks
that avoid the dangers of commoditization by providing application capabilities baked into the network.

IPsphere proposes a network architecture analogous to an SOA - an open, web-services framework that enables

the templatized creation and automated deployment of value-added capabilities on an IP network. This enables
multi-provider services that can be monetized, and the revenues distributed to all participants.
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Figure 5. IPsphere Forum takes a templatized approach to service delivery. (Source: IPshere)

IPsphere is also involved in the problem of carrier interconnection with the IPsphere Inter-Carrier Interface (lICl)
that enables interconnection to extend to the signaling stratum to enable services to span multiple providers. ICII
proposes mechanisms to enable guaranteed QoS and security, as well as payments that cascade across providers.

I3 Forum

The International Interconnect Forum for Services over IP is the newest industry group to tackle the problem of IP
interconnection. The i3 Forum'’s mission is not to develop standards, but rather to propose business recommendations
that can guide carriers as they develop their interconnection strategy. In particular, the i3 Forum focuses on developing
criteria for choosing among the available standards, defining terms for migration plans and promoting the possibilities
of an IP-enabled, interconnected network.



Advancing in an
Unsettled Landscape

For carriers faced with the requirement to develop future plans in an unsettled technology environment,
it can be difficult to discover how to evolve to meet the IP future. However, there are several key steps
carriers can take to ensure they will be ready to advance when the IP interconnection moment arrives.

Participating in Industry Discussions

As detailed in the previous section, a variety of conversations are underway within the industry to determine
the scope and shape of the IP future. For carriers, participation in these conversations is the best way to stay informed
on industry initiatives and understand the direction of future technology evolution.

Carriers also have the opportunity to be involved in technology trials, such as GSMA's ongoing effort to proof IPX.
These trials offer the opportunity to influence the design and implementation of future frameworks, to ensure
that the architecture aligns with identified needs. They are also a crucial opportunity to build internal expertise
around the adaptations necessary to flourish in the future IP-interconnected world.

Understanding Customer
Requirements

For carriers actively engaged in the industry efforts around IP interconnection, the critical next step is to develop

a clear picture of the way in which evolving customer needs will drive technology requirements. As consumers
increasingly expect content-rich capabilities and interactive applications, carriers will need to meet their needs with
services that can be both directly monetized, and leveraged to increase customer loyalty and provide differentiation.

However, the exact shape such services will take and how they will be delivered will depend upon the specific needs
of the markets that carriers serve. Dialogue between providers, partners and customers can serve a useful function in
making sure that any approach developed is flexible enough to encompass the range of possible future requirements,
but powerful enough to enable the capabilities that will drive value.



Deploying a Flexible Approach

Uncertainty about the shape of future IP interconnection efforts is not reason to hold off on investments in NGN
infrastructure, which holds the potential to enable cost savings and efficiencies in its current state of evolution.
However, it does mandate a cautious and flexible approach to technology investments related to interconnection
capabilities. By educating themselves on the range of initiatives currently underway within the industry, carriers
can ensure that as the technology landscape becomes more settled, they will have the expertise to capitalize on the

market opportunities created.
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Figure 6. Tata Communications’ network approach leverages the value of NGN investments while remaining flexible to accommodate

future evolution.



Conclusion

IP interconnection represents a significant opportunity for service providers to discover new services and revenue
sources to drive future growth. However, IP interconnection will also introduce new challenges — both for business and
technology — that will need to be successfully managed in order to capitalize on the IP promise. Industry initiatives
defining the IP interconnect future need everyone's input and participation to ensure that all participants get the
most out of the transition.

This paper written by
Amy Lamboley, Senior Content Manager, STC Associates
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Tata Communications Limited along with its global subsidiaries (Tata Communications) is a leading global provider of the new world
of communications. The company leverages its Tata Global Network, vertical intelligence and leadership in emerging markets, to deliver
value-driven, globally managed solutions to the Fortune 1000 and mid-sized enterprises, service providers and consumers.

The Tata Communications portfolio includes transmission, IP, converged voice, mobility, managed network connectivity, hosted data
center, communications solutions and business transformation services to global and Indian enterprises & service providers as well
as, broadband and content services to Indian consumers. The Tata Global Network encompasses one of the most advanced and
largest submarine cable networks, a Tier-1 IP network, connectivity to more than 200 countries across 300 PoPs and more than one
million square feet data center space. Tata Communications serves its customers from its offices in 80 cities in 40 countries worldwide.
Tata Communications has a strategic investment in South African operator Neotel, providing the company with a strong anchor
to build an African footprint.

The number one global international wholesale voice operator and number one provider of International Long Distance, Enterprise Data
and Internet Services in India, the company was named “Best Wholesale Carrier” at the World Communications Awards in 2006 and was
named the “Best Pan-Asian Wholesale Provider” at the 2007 Capacity Magazine Global Wholesale Telecommunications Awards for the
second consecutive year.

Becoming the leading integrated provider to drive and deliver a new world of communications, Tata Communications became
the unified global brand for VSNL, Tata Communications, Teleglobe, Tata Indicom Enterprise Business Unit and CIPRIS on February 13, 2008.

Tata Communications Ltd. is a part of the $62.5 billion Tata Group; it is listed on the Bombay Stock Exchange and the National Stock
Exchange of India and its ADRs are listed on the New York Stock Exchange (NYSE: TCL).

For further clarification or discussion, please contact Claus Nielsen at voice@tatacommunications.com.
www.tatacommunications.com
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