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Introduction

Convergence is coming of age. Since the days that organizations first discovered they could run
the software products of different vendors on the same computer, the information technology
industry has been pulled in the direction of integration, interoperability and interconnection at all
levels of the economy.

Telecommunications and technology are merging. Convergence is blurring the distinctions
between wireline voice, cellular, cable and data networks. In this new environment, if information
can be digitized it can be delivered when and where it s needed. Next Generation Networks
deliver voice calls, video streams, website visits and more through the same device on a
transparent network.

This white paper considers what the evolution to Next Generation Networks (NGN) may mean to
the marketplace. Attention focuses on five trends fundamental to understanding this process and
its implications:

Greater delegation of control from the center to the edge of the network

The proliferation of multi-access, multi-use devices

Always-on, anywhere, ubiquitous communications

The rise of Internet Protocol (IP) networks further decoupling of what type of data gets
transmitted from how this happens

e Future challenges and public policy issues

As this list suggests, market forces and technology innovations will shape the Next Generation
Networks. These are largely evolutionary in nature, playing out over the course of years. These
advancements, however, will not take place in a vacuum. Public policy decisions may have an
immediate impact, and so critical issues here must also be considered. Dominating the
discussion are security, privacy, spam, competition policy, spectrum availability, and standards.
How society deals with these challenges will determine whether the NGN is indeed able to reach
its fullest possible potential.

Meanwhile, users are likely to enjoy a variety of new services and lower costs for existing
products. Increased IT productivity, the combination of once distinct products, and industry
consolidation could cause a digital deflation, reducing IT spending and employment.



At the Edge

Perhaps the most fundamental consequence between the dedicated networks of the 20" century
and converged, Next Generation Networks is the delegation of centralized control to service
providers and consumers at the edge.

Control is a critical component of networked environments. Control determines who is authorized
to receive what files and data. Control directs how and how well traffic flows over the
network. Control decides whether computers and other intelligent devices are available to
perform given functions and in what order the work gets done.

In the past, organizations centralized control functions because that was the way IT vendors
designed their technology to work, customers gained important economies of scale, and the
approach matched the top-down, headquarters to field office decision-making operation of most
organizations.

As the cost of processing power, data storage and high-speed transmission has plummeted, the
benefits of centralized control have evolved. Companies have begun to appreciate the dividends
gained by moving some traditional data center and network operations center functions to the
edge of the network. What does this mean? Different things to different people.

To the network engineer, moving control to the edge means balancing traffic before contention
becomes congestion. To the security manager, this trend means centralizing policy and
procedure decisions about who should have system access but actually authenticating network
users locally for faster performance. To the program manager, pushing control out to the edge
might mean creating collaborative workgroups around the world with group members sharing
common network privileges, resources and prioritized levels of service.

Suddenly, instead of a static situation in which a central hub serves fixed network nodes, the
network itself becomes a dynamic structure, capable of changing in real time. In this new realm,
the possibility exists that all functionality can be delivered regardless of the device used or the
geographic location of the individual using it. Work conducted at the edge could entail a team on
a business trip using a mobile node to exchange files and other information between hand held
devices, tablets and intelligent cell phones. Lifestyle activities could include a mom or dad
emailing home a reminder to walk the dog from a jetliner 37,000 feet in the air.

Edge activities will not always involve people. Machine to machine communication will make up a
significant part of next generation traffic. Warehouses automatically restocking their own
inventory, automobiles scheduling their own maintenance and repairs, refrigerators ordering
groceries, and gas and electric meters sending billing information directly to the power company
are just a few of the possible activities when physical and logical control of communications
moves to the edge of the network.

In this environment, the integrity of the network and its application will depend on authentication
of users. The increase in the number of applications and services relying on the network makes
verification essential. Already some of the nuisances that users experience on IP networks, such
as spam or viruses, result from the ability of some users to misrepresent their identity. As even
more sen1$itive applications rely on NGN networks, better more reliable authentication will be
required.

"1 1Pv, short for "Internet Protocol Version 6". IPv6 is the "next generation" protocol designed by the Internet Engineering
Task Force to replace the current version Internet Protocol, VP8, reflects one approach to improve authentication.



The Proliferation of Multi-access,
Multi-use Devices

Driving this devolution of power are the demands placed on the networks by a wildfire
proliferation of multi-access, multi use devices already underway. Communications devices have
come a long from the days of the plain black phone, which were, in every respect, a part of the
central telephone network. They were hard-wired to the network; originally provided, installed,
and maintained by the telephone company; and only the telephone company could decide what
devices to provide, and at what price. They also offered very limited capabilities at very high user
costs. The explosion of new network devices — from iPods playing gigabytes of music to mobile
telephones doubling as cameras — reflects a significant change.

The ripple effect of IP-enabled devices is nothing short of astonishing. The future holds the
promise of exponential growth not only in addressable computers but also automotive vehicles
and handheld devices, machinery, sensors, home appliances, pallets and cases and other
consumer items linked to the Internet. IDC anticipates that by 2009, over 30 million U.S. wireless
subscribers will be consuming commercial video/TV content and services over wireless devices.”

The ability of equipment to be multi-functional is also increasingly required by the
telecommunications operators themselves. It enables them to save on operational costs as
equipment is managed from a single platform. Also, the physical space and hence costs that are
saved with multi-functional equipment is a critical factor.

? http://www.idc.com/getdoc.jsp?containerld=prUS00126705



