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Preface

Today, the increasing popularity of mobile phones and VoIP generates a large
impact on the revenue of traditional telecom service providers.To maintain their
subscriber base and average revenue per user, telecom service providers are eager
to offer premium services such as IP TV, online gaming, etc. It is assumed that
these services will create a large demand for IP QoS. At the same time, there is a
trend to use the Internet as the common carrier for all kinds of services, instead of
having many special-purpose networks. It is assumed that this will bring the QoS
requirement to the Internet. However, after so many years of research, develop-
ment, and claimed deployment, QoS is still something of the future in the Internet.
Among other issues, the service quality of the Internet can still be unpredictable.
What makes QoS so elusive? What is missing? What needs to be done to bring QoS
to reality?

The current Net Neutrality debate further complicates the matters on QoS.
Since the idea of QoS was formed, it has always been taken for granted that if car-
riers can provide QoS, they can charge users for it. The Net Neutrality debate cast
doubt on this belief for the first time. A Net Neutrality legislation can dramatically
change the QoS landscape overnight. What is Net Neutrality? How will the debate
shape the evolution of QoS? Why should a common person even care?

In this book, we will discuss the technical as well as commercial and regula-
tory challenges of QoS, and propose a model to overcome these challenges. We
will first define what QoS is, and then discuss:

m What are the QoS requirements of common applications?
= What can the Internet offer in terms of QoS today?

This lets us see the performance gap and thus provides a base for subsequent
discussions.

We then review the contemporary QoS wisdom, and discuss its commercial,
regulatory, and technical challenges. Some of the important topics include:

m The commercial challenges of the traditional QoS wisdom, regarding:
- Who should pay for QoS, business or consumers, senders or receivers?
- Why does this matter?
- What kind of assurance should carriers provide with QoS?
- Will the attempt to sell QoS increase customer churn, because it is consid-
ered as evidence of poor quality for the basic service?

m The regulatory challenges of the traditional QoS wisdom, regarding:
- What is Net Neutrality and how does it relate to QoS?
- Will carriers be allowed to charge for QoS?
- What is the impact of the uncertain government regulation on QoS?

xiii
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m The technical challenges of the traditional QoS wisdom, regarding:

- What cooperation is needed among carriers in order to provide QoS? Can
they be done at an acceptable cost?

- Will various QoS mechanisms introduce too much complexity into the net-
work to hurt network reliability and reduce QoS rather than improve QoS?

- What are the technical challenges to differentiating a higher CoS to a
point that the end users can perceive the difference from Best Effort (so
that the end users will be willing to buy the higher CoS)?

We will then propose how to improve the current QoS business model to
overcome the commercial, regulatory, and technical challenges. On the commer-
cial side, this involves a change to the QoS pricing scheme. On the technical side,
this involves comprehensive consideration of all the options available, increased
emphasis on certain mechanisms and deemphasis of some other mechanisms. We
will go to great lengths to explain why the proposed pricing scheme is better
for the industry and for the users, and back it up with a large amount of historic
evidences. These evidences include revenue and usage statistics in the postal
industry’s 200-year history and in the telephony industry’s 100-year history. These
statistics establish the evolution trend of pricing schemes for communication ser-
vices.We believe that our rationale for the proposed model becomes clear in light
of the historic trend.

Next, we will present two case studies on real-world QoS deployment. One is
about Internet2 (http://www.internet2.edu/), the next generation Internet test bed
in the United States. This case study is written by Ben Teitelbaum and Stanislav
Shalunov, formerly of Internet2 and now of Bit Torrent (http://www.bittorrent.com/).
The other is about Internap, one of the few network service providers in the United
States that successfully commercialized QoS (http://www.internap.com/). This case
study is written by Ricky Duman of Internap. Because these case studies are writ-
ten by the network operators who did the actual deployment, the readers can hear
directly from the horse’s mouth about QoS deployment issues in real-world net-
works, and the lessons they learned. We will also discuss QoS issues in wireless net-
works. That chapter is written by Dr. Vishal Sharma of Metanoia Inc. (http://www.
metanoia-inc.com/), a well-known technology consulting firm in Silicon Valley.
The contributions of Ben Teitelbaum, Stanislav Shalunov, Ricky Duman,Vishal Sharma,
and Abhay Karandikar are gratefully acknowledged. We draw our conclusions at
the end.

Throughout this book, there are a number of advanced technical issues that are
discussed but are not fully resolved.These are good topics for further research.

Because this is the first book that covers all three important aspects of QoS—
technical, commercial, and regulatory—and each aspect has a broad range of top-
ics, we recognize that it is possible that over time, some of our opinions may turn
out to be revisable. But we believe that this won’t hurt the main purpose of this
book, which is to help people see the big picture of QoS, think critically about
QoS, and form their own opinion on QoS. With this recognition, we are eager to
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hear back from the readers.A web site has been set up at http://groups.google.com/
group/qos-challenges for discussion. You can present your view points for other
people to see.

AUDIENCE

In this book, we will discuss all three major aspects of QoS—technical, commer-
cial, and regulatory—and how they interact with each other. We will first exam-
ine the status quo of QoS to show that the contemporary QoS wisdom has not
been able to make QoS a reality for the Internet. We will then provide our expla-
nation for this outcome by discussing the technical, commercial, and regulatory
challenges. We will then propose a revision to the QoS model; discuss how it can
overcome the commercial, regulatory, and technical challenges; and explain why
we believe it is better for the industry.
We believe this book has value for the following audiences:

1. For people who are interested in understanding QoS technology, this book
is a one-stop place for various flavors of technical QoS solutions, their pros
and cons, the major overlooked factors in the current Diffserv/traffic manage-
ment-centric solution, and the key trade-offs that must be made for a technical
solution to be practical. The description is relatively high level so that most
people can understand it without difficulty. For people who are interested in
knowing the details, the book provides pointers to other references.The case
studies about Internet2 and Internap’s QoS deployments enable the readers
to see QoS deployment issues in real-world networks. People about to deploy
QoS can benefit from the lessons they provided. Academic people may also
be interested in a number of advanced technical issues that are discussed but
are not fully resolved—these can be good topics for further research.

2. For people who are interested in understanding the commercial issues,
this book provides a comprehensive discussion about the commercial chal-
lenges in selling QoS.The key issues include “What is the effect of Internet
users’ Free mentality?” “What QoS assurance should be provided to attract
users to buy QoS, soft or hard?,” “Whom should NSPs charge QoS to, busi-
ness or consumers? Senders or receivers?,” “Will charging for QoS be con-
sidered as a sign of poor service quality for the basic service? Will it trigger
customer defection?,”“What should the contractual settlement among NSPs
be to facilitate interprovider QoS?,” “How much QoS revenue can realisti-
cally be generated?” These discussions are particularly useful for people/
companies who plan to invest in QoS, for example, either developing QoS
features or deploying QoS mechanisms.

3. For people who are interested in understanding the regulatory issues and
the Net Neutrality debate, this book provides a succinct summary of the
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key issues, and the opinions of both the proponents and opponents on
these issues. This saves the readers from having to spend the time to locate
the information and follow the discussions. This would help the readers
quickly form their own opinions on Net Neutrality.

ORGANIZATION

This book contains three parts. Part 1 discusses the current situation of Internet
QoS, and points out that the contemporary QoS wisdom has not been able to
make QoS a reality. Part 2 explains this outcome by discussing the commer-
cial, regulatory, and technical challenges. Part 3 proposes a revised QoS pricing
scheme and a technical solution, and discusses how they overcome or relieve the
commercial, regulatory, and technical challenges.

Part 1 contains four chapters.

m Chapter 2 discusses what QoS means in this book, common applications’

requirements on QoS, and the degree that the current Internet meets those
requirements. The purpose of discussing the application requirements is to
make the objectives of QoS clear. The purpose of discussing the degree that
the current Internet meets those requirements is to clarify the gap between
what is needed and what is available, so that we know what else may be
needed to deliver QoS.

Chapter 3 discusses the historic evolution of QoS solutions. The purpose is
to provide the readers with some technical background and a historic view
on various flavors of technical QoS solutions.

Chapter 4 discusses the “contemporary QoS wisdom,” including its business
model and its technical solution. This is to provide a base for commercial,
regulatory, and technical examination.

= Chapter 5 discusses the reality related to QoS, especially from a commercial

perspective. This is to give us a sense of how well the traditional QoS wis-
dom works.

Part 2 contains four chapters.

m Chapter 6 discusses the commercial challenges of the conventional QoS

business model.

= Chapter 7 discusses the regulatory challenges.
m Chapter 8 discusses the technical challenges.

m Chapter 9 summarizes the key points discussed in this part, and discusses

the lessons that are learned.
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The purpose of discussing the commercial, regulatory, and technical challenges
is to expose the issues of the conventional QoS model. The purpose of discussing
the lessons learned is to point out the direction for possible improvement of the
QoS model.

Part 3 contains five chapters.

= Chapter 10 proposes a revised pricing scheme for QoS, and discusses how
it overcomes or relieves the most difficult commercial and regulatory chal-
lenges. To help the readers see the rationale of this revision, we present a
large amount of revenue and usage statistics in the postal industry’s 200-
year history and in the telephony industry’s 100-year history. These statistics
establish the evolutionary trend of pricing schemes for communication ser-
vices. Our rationale for the proposed pricing scheme revision becomes clear
in light of the historic trend.

m Chapter 11 discusses the revised technical solution and its benefits.

m Chapter 12 presents two real-world QoS deployments at Internet2 and
Internap, and the lessons they learned.

a Chapter 13 discusses QoS in the wireless world. Because network resource
is much more limited in the wireless world, QoS approaches are very differ-
ent too. This is another effort to help the readers see the big picture.

m Chapter 14 concludes the book.

It is recommended that this book be read in its entirety, and in the order the
chapters are presented. This allows the big picture to manifest in a way that is
easier to understand.

Xvii
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