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18. IP Networking and Next Generation Networks

18.1 Introduction to Next Generation Networks

Telecommunications networks have traditionally focused on the support of voice
traffic and voice services. As a result, the Public Switched Telephone Network
(PSTN) has been optimized for voice traffic and services through a combination of
circuit-switching, Time-Division Multiplexing (TDM), and Signaling System Number
7 (SS7). This voice infrastructure, developed and refined over the past century, has
matured into a high-quality, reliable network. The network is ubiquitous and highly
secure. Over the past decades, numerous voice services have been introduced in the
PSTN.

With the growth of computing and networking, there has been a significant
development of a data communications infrastructure. The data communications
infrastructure was primarily developed to help corporations and other private
networks (such as Universities) send information within a defined and closely
managed group. The role of the public network infrastructure was to connect
numerous private networks, using two distinct approaches:

1. Using either dedicated digital switched circuits or dedicated T1/E1 lines

2. Building and operating separate parallel networks to carry high-capacity data
traffic.

The explosive growth of the Internet, with its accessibility to businesses and
residences, has led to a new way of looking at the data communications
infrastructure. The growth in the Internet has popularized the deployment of packet
switching, and more and more public carriers have had to start considering using
packet switching for the parallel data infrastructure. The Internet (and, in
particular, use of the Internet Protocol) is providing a framework for sending and
receiving voice, data, video, and multimedia over a common infrastructure. The
Internet also provides a model for an infrastructure that can support a wide variety
of applications, that could be rapidly introduced, often relying on intelligence being
distributed at the “edges” of the network.

As technology has evolved, it is clear that Next Generation Networks (NGNs) are
emerging. The goal of NGNs is to use the best from both the voice and data
communications infrastructures. Thus, the vision of NGN is to provide a common
infrastructure that supports a wide range of applications, including voice, data,
video, and multimedia, while maintaining the high reliability, security, ubiquity, and
controlled Quality of Service (QoS) offered by today's voice infrastructure. The
NGN is intended to be able to support users with a wide range of Customer
Premises Equipment (CPE), from the telephony phones in the PSTN to Internet
appliances including PCs and PDAs, using a variety of wireline and wireless access
technologies. NGN is intended to provide an infrastructure to rapidly offer new
innovative applications and services and offer service providers the option of time
or usage-sensitive billing.
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18.1.1 Motivation for Next Generation Networks

Various industry experts have published numerous forecasts about the amount of
voice and data traffic that will be transmitted over worldwide networks. Their
published forecasts seem to support just about every point of view, from the wildly
optimistic, to the rather conservative, with a variance of over 100 percent for the
years 2002 and 2003. A composite of forecasts by these industry experts suggests
that, while voice traffic is growing at 6 to 9 percent a year, data traffic is expected
to grow at rates between 45 and 100 percent, leading to a dominance of data traffic
over voice.

NGN would allow carriers to take advantage of savings as a result of the
consolidation of voice and data networks. Today, many large carriers have
independent networks for transporting voice and data. While the existing circuit-
switched network is mainly used for voice calls, newer packet-based networks are
being deployed to handle data transport. However, maintaining two independent
networks is inherently expensive. One important component of NGN is Voice Over
Packet (VOP). VOP transports voice calls on packet-based data networks. The
NGN/VOP thus presents carriers with an opportunity to migrate all information
transport, i.e., voice, data, fax, image, and video, onto a single medium. This would
likely create significant cost reductions on transport, switching, on-site cabling and
equipment, and administration and management, with the single network for both
voice and data communications.

Given the much higher growth in data traffic, carriers are being forced to make
investments to upgrade their packet networks. VOP would allow the carrier to use
the same packet network to handle the growth in its voice traffic. For newer
carriers who do not have their own infrastructure, the economics are even more
compelling. Given the faster growth in data traffic, the carrier is likely to deploy a
packet network to handle its data traffic. NGN/VOP would allow the carrier to use
the same network for voice. Another motivation is that NGN/VOP provides the
opportunity for additional revenues for service providers that have data network
with spare capacity, which can be used for voice calls. Many service providers, such
as ICs, CLECs, and alternate access providers, have already deployed high-capacity
digital networks to key enterprise sites. The same scenario is true in many other
countries, where INCs have bypassed the incumbent’s PSTN to selected large
business sites. These same high-speed networks, which were originally used for
data, can be utilized using VOP for long-distance and international voice calls.

Another key motivation for service providers is that NGN can provide the necessary
infrastructure for offering bundled services to its key customers. There are industry
studies that indicate that a residential customer is much more likely to change
service providers if the customer obtains only a single service from a provider. An
example, is the high “churn” among long-distance customers of major ICs. However,
if a customer is offered multiple services such as wireless, local phone, long-
distance phone, and Internet access bundled together as a single offering by a
service provider, then the customer is much less likely to switch to another carrier.
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Over the longer term, arguably the most significant motivation is that NGN provides
carriers with the potential for new service offerings. Such newer services, most of
which are still in the conceptual stage, could take advantage of both voice and data
offerings. In addition, packet networks offer a more “open” environment with
greater flexibility for service creation and customization than the relatively “closed”
telephony environment. NGN could allow the option of supporting Application
Programming Interfaces (APIs) that are open and available to any developer or in-
house development group, to create custom services for each enterprise. Large
businesses, such as banks, government, transportation companies, hi-tech, and
health care concerns, who are likely to be a carrier's key customers, would be able
to create and deploy custom telecommunications services to meet their unique
requirements. This is in contrast to traditional telephony networks where there are
few open APIs. For example, a traveling employee can connect a notebook
computer to the public Internet or a corporate Intranet to obtain information,
access databases, and send/receive e-mail. However, on the same call, the user can
also use the speaker and microphone built into the notebook PC to check voice
mail, and make voice calls through an office PBX.

In addition, there are studies that suggest cost advantages of NGN. Analyses show
that NGN offers cost advantages for both switching and transport. Some studies
have suggested that the combined infrastructure and operations cost savings could
be as much as 30 to 50 percent. However, such analyses depend on the specific
assumptions used, and are often based on market forecasts and assumptions that
may or may not be applicable to a particular situation. The cost-savings potential of
NGN is realistic, but needs to be quantified on a case-by-case basis to develop a
sound business case for migration to NGN.

Another consideration for NGN is that, despite the much faster growth of data
traffic, most revenues and profits for service providers today are obtained by
supporting voice and voice services. As a result, support for voice and voice
services over a packet infrastructure can be considered a critical component of
NGN deployment. As such, VOP, which provides a carrier class solution for
supporting voice, should be viewed as the first step toward NGN.

The technology that enables VOP is not new. Technologies such as voice
packetization, data detection, and silence suppression have been used for many
years as a means of improving the trunking efficiencies for international submarine
cable systems and other transport systems, with a relatively high cost of bandwidth
and low flexibility in system bandwidth upgrade. What is new is this:

1. Signal processing technology has advanced enough to allow these systems to be
implemented on single chip digital signal processors and personal computers

2. Protocols have been developed which standardize the means for packetized
voice to be transmitted and controlled over ordinary data networks, based on
the Internet Protocol stack.

Many of the initial NGN/VOP solutions are based on the H.323 family of standards,
which is published by the ITU-T. However, existing standards do not address all the
needs of a carrier wanting to deploy VOP. For example, H.323 does not address
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