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NET NEUTRALITY

TUESDAY, FEBRUARY 7, 2006

U.S. SENATE,
COMMITTEE ON COMMERCE, SCIENCE, AND TRANSPORTATION,
Washington, DC.

The Committee met, pursuant to notice, at 10 a.m. in room SD-
562, Dirksen Senate Office Building, Hon. Ted Stevens, Chairman
of the Committee, presiding.

OPENING STATEMENT OF HON. TED STEVENS,
U.S. SENATOR FROM ALASKA

The CHAIRMAN. We apologize for the room. We tried to get a larg-
er room for the hearing, but it’s just not possible today. We will try,
for the other hearing.

I've had a letter from some of our colleagues about urging us to
move forward on the legislation on communications. We're going to
finish our hearings first. We’ve got another nine hearings, I believe,
nine more after today? Nine? I think it’s nine. And we published
that schedule, we're going to go through it. And when it’s finished,
we’ll start marking up the bills.

This hearing on Internet neutrality is one of the most difficult,
but most important, issues before this Committee as we consider
revisions to the Nation’s communications laws. How we decide the
issue will determine whether cable companies—the Bells, the local
telephone companies, others—can generate the revenue needed to
justify billions of dollars in investment to deploy fiber and upgrade
existing broadband networks. We will also determine whether the
Internet remains a free marketplace of ideas with no gatekeeper,
and free of interference from regulation.

As new services, particularly video, stretch the limits of today’s
broadband capacity to the home, we are confronted with net-neu-
trality arguments from providers of broadband access, like cable,
telephone companies, and wireless providers, on one side, and ar-
guments from Internet-content and -application providers, like
Google, eBay, Amazon, Vonage, and others, on the other side. All
sides are exploring new businesses, new business models, providing
new offerings to their customers. Groups for and against regula-
tion, both, make compelling arguments that their way is the best
way to encourage investment, innovation, and job creation. Cable
and phone companies argue against net-neutrality regulation,
while content and application providers generally argue for net-
neutrality regulation. The FCC has announced net-neutrality prin-
ciples, but Chairman Martin has stated that regulation is not need-
ed, and that it will not be needed. We'll hear arguments firsthand
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today from both sides, and we will take them into consideration as
we further examine updating telecommunications legislation, upon
completion of our hearings.

Now, our Co-Chairman is not going to be here today. He’s asked
that he—he cannot be here, for personal reasons.

First, Senator Dorgan, do you have an opening statement?

Senator DORGAN. I do, Mr. Chairman.

STATEMENT OF HON. BYRON L. DORGAN,
U.S. SENATOR FROM NORTH DAKOTA

Senator DORGAN. Let me be very brief, but I think this is one of
the most important hearings that we will hold this year in this
Committee. I was eating some Cheerios this morning, Mr. Chair-
man, when I read the business section of the Washington Post. It
says, “Verizon Executive Calls for End to Google’s Free Lunch.”

The CHAIRMAN. That was a free breakfast, then.

Senator DORGAN. Well, my Cheerios weren’t free, but——

[Laughter.]

Senator DORGAN.—apparently my lunch is going to be free. “A
Verizon Communications Inc. executive accused Google, Inc., of
freeloading for gaining access to people’s homes using a network of
Lineiz ,‘:lnd cables the phone company spent billions of dollars to

uild.

You know, the fact is, I've had both DSL and broadband from
cable. Consumers pay for both of those. I paid for the opportunity
to have DSL and cable broadband, and this is not a free lunch. The
reason I would have paid that is, I want access to content that ex-
ists. And I really believe that net neutrality is a very important
concept. Four years ago, I wrote to the FCC on this subject. I un-
derstand where the equities are from various companies. I under-
stand why they advocate as they do. But, it is not a free lunch for
any one of these content providers to come into the Chairman’s
home or to my home or any home of anybody in this country over
the lines of cable companies or telephone companies. Those lines
and that access is being paid for by the consumer. And I worry very
much if we start moving down the road of deciding that “the Inter-
net shall not be free.”

I think the refrain of this Committee ought to be keep the Inter-
net free, provide for net neutrality. Were it not for the decision by
the FCC to decide that this was an information service, we
wouldn’t be needing this hearing. But, because they did that, we
do need to have this hearing and make judgments about the future.
Will the Internet be kept “free?” I hope so. The answer is, I hope
so.

And, once again, I'd just conclude by saying, when I read the
paper this morning that suggests that that which I call up on my
broadband, asking for information from Google or eBay or any
number of providers, it is not a free lunch. I've already paid the
toll, the monthly toll to be able to do that over a DSL line or over
a cable modem.

Mr. Chairman, thank you for calling this hearing. I think it’s
very important.

The CHAIRMAN. Thank you.

Senator Burns?
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STATEMENT OF HON. CONRAD BURNS,
U.S. SENATOR FROM MONTANA

Senator BURNS. Thank you, Mr. Chairman. It seems like I'm in-
volved in a couple of issues today, so I won’t get to stay and listen
to the whole thing, but we take a high interest in this particular
issue.

During the time of intense market deregulation, concerns over
fair business practices by the Internet service providers that con-
trol the pipe to the consumers’ homes have prompted corporations
and activists to call for a regulation when the market fails. This
concerns me, and it’s been a gathering storm out there, and there’s
been swirl of information in the press, especially the communica-
tions press. And now there is quite a lot of concern among all of
us that this is an issue that we’re driven to deal with. And I'm not
real sure that we’re prepared to do it yet.

The concern by both companies and citizens alike, is that the
ability to provide an access content on the Internet is not dictated
or restricted by the consumer’s choice of an ISP. The guiding prin-
ciple of this discussion today is a belief that there should be an un-
fettered access without discrimination or courtesy to a particular
type of transmission, business, or software. The Internet should re-
main open to all users and should have access to its—all users
should have access to its content. At the same time, however, we
must recognize and balance a company’s interest in managing its
own—therein—there, when you go to jumping into that briar patch,
therein lies the challenge. How do we strike the balance? A com-
pany must remain certain—at a certain level of service quality on
its network to stay in business. At the same time, consumers de-
mand liberated access to the content on the Internet. My concern
is that if we legislate prematurely in this area, we will not let these
different approaches play out in the marketplace.

I'm hopeful that this hearing will start the debate here in this
town of 17 square miles of logic-free environment, and

[Laughter.]

Senator BURNS.—because it is a debate that has to be started
and completed and completely aired before Congress makes a step,
in one way or the other. The answer to the question—there’s going
to be more questions in—coming out of this hearing than there will
be answers, I'll guarantee you that. But I look forward to working
with the Members of this Committee and the parties interested in
this, because the Internet—we’ve been around it a long time. We've
seen it grow. We’ve seen it prosper. We've seen it become a market-
place and an information place, something that a lot of people rely
on. And free and open access, and the availability of it, should be
free to all Americans, and the same with us who pay for the serv-
ices—like Senator Dorgan said, we all pay the fee every month for
that access and that freedom.

Thank you, Mr. Chairman, and I look forward to hearing from
the witnesses. And now I must go over and deal with asbestos. It’s
a little old issue over there that’s not

The CHAIRMAN. Senator Ensign?
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STATEMENT OF HON. JOHN ENSIGN,
U.S. SENATOR FROM NEVADA

Senator ENSIGN. Thank you, Mr. Chairman.

I want to applaud you, first of all, for the aggressive schedule of
hearings that you've laid out for the Committee this year. I have
introduced, as many people know, the Broadband Investment and
Consumer Choice Act—and every topic that’s contained in my legis-
lation is covered in your hearing, so I want to thank you for that.
We just signed up our 16th cosponsor for our legislation, so we're
getting a lot of support building on that.

But one of the things that has to be pointed out here, that when
we're talking about the idea of net neutrality and consumer choice
and all of the issues that we’re going to be dealing with, is the fact
that the country that invented the Internet is now 16th in the
world in broadband deployment. That is a fact, and that—it is not
something that is getting better; it is getting worse. Just a couple
of years ago, we were 11th. Now we’re 16th. And many other coun-
tries are taking a different approach than the United States. We're
more of a free-market country. And I think that we should be that
way. But the fact is, is that our regulations and our laws need to
be modernized to reflect the realities of technology today, to create
more incentives for companies to invest so that we have that—
those broadband networks that are higher quality, that are faster,
that give consumers more competition.

In today’s marketplace, while we have competition, we don’t have
nearly the type of competition that could be had that would benefit
the consumer, and that would benefit American competitiveness in
the world.

The idea of net neutrality is going to be one of those sticky issues
that we deal with, because everybody here says that we should—
and everybody agrees that we want the Internet to be free, and no-
body wants anybody to block the access to any website, for in-
stance. You know, I mean, everybody can agree on that. But we
also have to recognize that there is a balance. And, Senator Burns,
you mention the balance, and that is going to be—the critical as-
pect is how we strike this balance when we’re dealing with net
neutrality.

If you are a company that is going to be borrowing money from
Wall Street, and Wall Street is looking at, “What kind of return are
you going to have on that investment?” and we have a law that
says that you cannot have somewhat control—mot who—what
websites and things like that, but, for instance, if a—if the phone
companies are building out their networks, and going to fiber, and
they want to have IPTV, for instance—well, let’s just say, for in-
stance, that they offer 30 megabits per second. IPTV may take up
a fairly significant portion of that, and they want to guarantee that
they can offer their IPTV. That’s the incentive for them to build out
their network. The problem is, is that if there are other Google or
Yahoo!, or whatever, that wants to do the same thing, and they
have to guarantee them access through that at the same—it may
take all of their bandwidth, is what I'm trying to say.

Now, technology in the future is probably going to answer all
this, and we’ll have all the bandwidth that we need, but to give the
initial incentive for the companies to build that network, this is
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the—this is where the balance is going to have to come in. And
we're going to have to pay attention to that, because you do deserve
a return on your investment, is the bottom line, if you’re going to
build out these networks. Otherwise, if we can’t give them a return
on their investment, Wall Street is not going to loan them the
money to do this.

Thank you, Mr. Chairman.

The CHAIRMAN. Senator Lott, do you have a comment?

STATEMENT OF HON. TRENT LOTT,
U.S. SENATOR FROM MISSISSIPPI

Senator LOTT. No, I don’t, Mr. Chairman. I came to hear the
p}?nel and get some wisdom. So, 'm looking forward to hearing
them.

The CHAIRMAN. Very good.

Senator Pryor, do you have a comment?

Senator PRYOR. I don’t, thank you.

The CHAIRMAN. Thank you very much.

Our former member, Senator Wyden, asked for a comment—an
opportunity to make a comment before the hearing.

Senator Wyden?

STATEMENT OF HON. RON WYDEN,
U.S. SENATOR FROM OREGON

Senator WYDEN. Thank you very much, Mr. Chairman. I want to
thank you and your staff for being so kind to me, as a frustrated
ex-member of this Committee. I think you’re dealing with some of
the most important issues, and I want to thank you for this oppor-
tunity.

The reason I wanted to come today, Mr. Chairman and col-
leagues, is that 10 years ago a bipartisan group of Senators from
the Commerce Committee decided that, even though we hadn’t in-
vented the Internet, we wanted to make sure that we were taking
steps so it would prosper. And our bipartisan group came together
10 years ago to deal with the fact that the net, at the time, was
being subject to discriminatory taxation. So, we wrote a law, the
Internet Tax Freedom Act—really ought to have been called the
Internet Nondiscrimination Act, because it had a simple principle.
There ought to be technological neutrality and, in terms of taxes,
you ought to do to the online world what you do to the offline
world. In my view, that law was a real success. It’s been a catalyst
for the net’s growth. And I just wanted to suggest, today, that we
ought to be dealing in a bipartisan way with another important
challenge.

In my view, there are powerful interests who own the pipes and
access to the net that are trying to break the net. These interests
want to expand their control over Internet access to the limitless
world of content, where consumers play the games and watch on-
line TV and enjoy video. Now, we all know consumers use high-
speed access to the net now, that they’ve paid for, for whatever con-
tent they want, and they don’t have to worry about someone such
a cable company or a phone company interfering with the use of
the net.
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Now, some of these cable and phone companies are saying that
they ought to be able to discriminate in the delivery of content.
They’re saying that, instead of making available to everyone the
same content at the same price, they ought to be allowed to set up
sweetheart arrangements to play favorites.

Now, in my view—and I'll wrap up with this, Mr. Chairman—
I think this is a fundamental shift in the way the Internet has
worked and prospered. The small startups and the scores of others
that began tiny and dreamed big were able to succeed because
every user has had equal access to all the websites. So, I'm going
to introduce legislation to try to keep it that way, and the legisla-
tion is essentially built on the idea that all information ought to
be made available on the same terms, so that no bit is better than
another one. We need to assure that information from a company
like J. Crew is not treated worse than information from a company
like L.L. Bean.

Second, my legislation will assure that a company like Comcast,
that offers Internet access, does not give preferential treatment to
its own information bits, compared to information bits from, say,
another company, like Yahoo!

Third, broadband service providers should not be able to create
private networks that are superior to the Internet access that they
offer consumers generally. This principle is important, because it
would prevent Internet access providers from tipping the competi-
tive advantage toward their own services, such as phone calls over
the Internet, VoIP, or television over the Internet.

What it comes down to, Mr. Chairman, is, we ought to build on
the good bipartisan legislation of 10 years ago, with respect to
taxes. Act now to preserve the spirit of the Internet, which is fair
treatment for everyone.

Again, I want to thank you for the opportunity to come. You've
been very kind to me to let me come on several occasions in the
past. We got it right with the Internet Tax Freedom Act, 10 years
ago. I think we can do it again by working together.

And I thank you.

The CHAIRMAN. Thank you very much, Senator.

I made the mistake of leaving this Committee for one Congress.
Maybe you made one, too.

[Laughter.]

The CHAIRMAN. Thank you.

Our first panel is Vinton Cerf, the Vice President and Chief
Internet Evangelist of Google; Walter McCormick, President and
Chief Executive Officer of the U.S. Telecom Association; Jeffrey
Citron, Chairman and Chief Executive Officer of Vonage; Kyle
McSlarrow, President and Chief Executive Officer of National
Cable and Telecommunications Association; Earl Comstock, Presi-
dent and Chief Executive Officer of COMPTEL.

Gentlemen, we welcome you. Again, I apologize for the size of the
room—probably 150 people out in the hall. But that’s—we’re still
having rooms up there in the Senate redone, and it’s just impos-
sible to get another room.

I'm going to go just in—the way we put them on the schedule,
so, Mr. Cerf, we’d be pleased to have your statement.
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All of your statements will appear in the record in full. We look
forward to listening to you, and hope that you will understand our

time limitations. And we’ll have questions when you're finished.
Mr. Cerf?

STATEMENT OF VINTON G. CERF, VICE PRESIDENT/CHIEF
INTERNET EVANGELIST, GOOGLE, INC.

Mr. CERF. Good morning, Mr. Chairman, Members of the Com-
mittee. Thank you very much for allowing me to testify this morn-
ing. I'll try to be brief and concise.

Let me begin by pointing out that our Nation’s policies on impor-
tant issues related to Internet access involve consumer choice, eco-
nomic growth, technological innovation, and global competitiveness.
These are very important national concerns which this Com-
mittee——

The CHAIRMAN. Mr. Cerf, would you pull that mike up to you?

Mr. CERF. I'm sorry. Is that better? Shall I start one more time?

I'll try to be brief about this. Thank you, again, for allowing me
to participate.

The matters before you involve a broad range of issues: consumer
choice, economic growth, technological innovation, and global com-
petitiveness. These are very important and very major issues that
this Committee and the rest of the Congress face. Nothing less
than the future of the Internet is at stake in these discussions.

I was fortunate to be part of the original team that designed and
built the Internet. We’ve learned some lessons from its design over
the last 30 years. The first lesson is that it was structured as a lay-
ered architecture, like a layer cake. Certain parts at the bottom
were for physical transport of bits moving over wires, or over opti-
cal fibers, or over radio channels. The next layers up supported
packet switching. The next layers up, beyond that, supported the
actual transport of information. These various layered structures
allowed for changes in underlying transmission systems and
switching systems over the course of the 30-year period so that new
kinds of technology could be integrated into the system and every-
thing would still work.

More critically, we had an end-to-end principle which said that
most of the intelligence in the network was at the edges of the net,
where all of the applications were implemented. The core of the
network was fairly “stupid,” actually; it just moved packets back
and forth, like little electronic postcards.

The standards for the Internet were published and open and
globally available, even from the very beginning, when the Defense
Department was supporting this system, because we wanted this to
be an open standard that anyone could use to implement and to
test new kinds of applications.

The overarching rationale for all of this was to make the system
completely open and completely distributed, with no central con-
trol. This, actually, was important to the military to make sure
that it was a highly resilient system.

There were key decisions made by the executive branch and by
the legislative branch, some of which you've heard about earlier
this morning, that helped to commercialize the Internet. Your deci-
sions coming up in this debate are equally important.
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There are something like 250,000 networks around the world
that make up the Internet. Every one of them is compensated by
its users for access to those systems. They are fully interconnected
in order to create this gigantic network of networks.

The FCC had some very important elements in its policies: safe-
guards for user choice and nondiscrimination. We’ve heard a bit
about that earlier this morning. That’s terribly important. Users
got to decide which ISPs serviced them, and no ISP determined
what a user did with access to the network.

What we have today is innovation without permission. For exam-
ple, Tim Berners-Lee, in the invention of the World Wide Web, did
not have to ask permission of any ISP to invent this new and won-
derful idea. Yair Goldfinger did not with IM, and David Filo, and
Jerry Yang didn’t have to ask permission for the creation of Yahoo!
Jeff Bezos didn’t have to ask permission for the creation of Ama-
zon. And Larry Page and Sergey Brin didn’t have to ask permission
for the invention of Google. What we seek is to continue this very
successful policy, this engine of innovation, which openness and
freedom of access permits.

The challenge we have is that there isn’t enough competition in
the broadband world. If there were enough competition, you
wouldn’t have me sitting here expressing these concerns. According
to the statistics from the FCC in 2004, only 53 percent of Ameri-
cans had a choice of broadband access, either from cable companies
or from the telco’s with their DSL service. Only 53 percent. Twen-
ty-eight percent have only one choice, either cable or DSL. And 19
percent don’t have any choice at all; there is no broadband. There
are alternate transport techniques—for example, radio access and
broadband over power lines—but they occupy maybe about 1.5 per-
cent of the market. So, there aren’t any competitive alternatives,
othher Eihan cable and DSL, and they don’t necessarily compete head
to head.

It’s very important for us to understand what’s going on in the
rest of the world. If you look at places like Hong Kong and Singa-
pore and Japan and South Korea, you discover extremely high-
speed service is available, up to 100 megabits a second, for $50 a
month, with no constraints as to how that bandwidth is used. That
is an engine of innovation which we cannot afford to lose. We must
preserve neutrality in this system in order to allow new Googles of
the world, new Yahoos!, new Amazons to form.

Mr. Chairman, we risk losing the Internet as a catalyst for con-
sumer choice, for economic growth, for technological innovation,
and for global competitiveness. We thank the Committee for its
leadership, and we look forward to helping it fashion carefully tai-
lored legislation that protects the interests of America’s Internet
users. And that includes the future interests of the next Google just
waiting to be born in someone’s dorm room or garage.

Thank you very much, Mr. Chairman.

[The prepared statement of Mr. Cerf follows:]

PREPARED STATEMENT OF VINTON G. CERF, VICE PRESIDENT/CHIEF INTERNET
EVANGELIST, GOOGLE INC.

Good morning Chairman Stevens, Senator Inouye, and Members of the Com-
mittee. My name is Vint Cerf, and I am currently Vice President and Chief Internet
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Evangelist with Google. You may be more familiar with me for my work over the
last few decades as one of the network engineers involved in devising the software
protocols that underpin the Internet. Thank you for inviting me here today to dis-
cuss the important concept of network neutrality. As this Committee considers the
future of U.S. communications law, it faces choices linked inexorably to important
American values: consumer choice, economic opportunity, and technological innova-
tion. In turn the way we approach those policy choices will have a tremendous im-
pact on our ability as a nation to compete effectively on a global stage. In short,
I appreciate the opportunity to share some of my thoughts about issues affecting
nothing less than the future of the Internet.

I. Introduction and Overview

The Internet’s open, neutral architecture has proven to be an enormous engine
for market innovation, economic growth, social discourse, and the free flow of ideas.
The remarkable success of the Internet can be traced to a few simple network prin-
ciples—end-to-end design, layered architecture, and open standards—which together
give consumers choice and control over their online activities. This “neutral” net-
work has supported an explosion of innovation at the edges of the network, and the
growth of companies like Google, Yahoo!, eBay, Amazon, and many others. Because
the network is neutral, the creators of new Internet content and services need not
seek permission from carriers or pay special fees to be seen online. As a result, we
have seen an array of unpredictable new offerings—from Voice-over-IP to wireless
home networks to blogging—that might never have evolved had central control of
the network been required by design.

Allowing broadband carriers to control what people see and do online would fun-
damentally undermine the principles that have made the Internet such a success. For
the foreseeable future most Americans will face little choice among broadband car-
riers. Enshrining a rule that permits carriers to discriminate in favor of certain
kinds or sources of services would place those carriers in control of online activity.
Allowing broadband carriers to reserve huge amounts of bandwidth for their own
services will not give consumers the broadband Internet our country and economy
need. Promoting an open and accessible Internet is critical for consumers. It is also
critical to our Nation’s competitiveness—in places like Japan, Korea, Singapore, and
the United Kingdom, higher-bandwidth and neutral broadband platforms are
En}llgaflhing waves of innovation that threaten to leave the U.S. further and further

ehind.

My testimony will explain briefly why network neutrality has been so important
to the Internet’s success and should be preserved. Among its key points:

e The Internet was designed to maximize user choice and innovation, which has
led directly to an explosion in consumer benefits. The use of layered architec-
ture, end-to-end design, and the ubiquitous Internet Protocol standard, together
allow for the decentralized and open Internet that we have come to expect. This
created an environment that did not require Tim Berners-Lee to seek permis-
sion from the network owners before unveiling a piece of software enabling the
World Wide Web.

e Most American consumers today have few choices for broadband service. Phone
and cable operators together control 98 percent of the broadband market, and
only about half of consumers actually have a choice between even two providers.
Unfortunately, there appears to be little near-term prospect for meaningful com-
petition from alternative platforms. As a result, the incumbent broadband car-
riers are in position to dictate how consumers and producers can use the on-
ramps to the Internet.

e A number of justifications have been created to support carrier control over con-
sumer choices online; none stand up to scrutiny. Open-ended carrier discrimina-
tion is not needed to protect users from viruses, stop spam, preserve network
integrity, make VoIP or video service work properly—or even ensure that car-
riers are compensated for their broadband investments. In particular, we firmly
believe that carriers will be able to set market prices for Internet access and
be well-paid for their investments—as broadband carriers in other countries
have successfully done.

e Even as we welcome the deregulation of our telecommunications system, we
must preserve some limited elements of openness and non-discrimination that
have long been part of our telecommunications law. In this regard, Google sup-
ports tailored, minimally-intrusive safeguards to promote net neutrality. Legis-
lative approaches in both chambers have helpfully acknowledged the need for
some form of net neutrality. We look forward to helping strengthen those provi-
sions to provide the safeguards needed.
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Google believes that consumer should be able to use the Internet connections that
they pay for the way that they want. This principle—that users pick winners and
losers in the Internet marketplace, not carriers—is an architectural and policy
choice critical to innovation online. Google itself is a product of the Internet. We
care passionately about the future of the net, not just for ourselves, but because of
all the other potential Googles out there. Indeed, we are not alone: Our concerns
are shared by Internet companies, small businesses, end users, and consumer
groups across the country. The vibrant ecosystem of innovation that lies at the heart
of the Internet creates wealth and opportunity for millions of Americans. That eco-
system—based upon a neutral open network—should be nourished and promoted.

Mr. Chairman, Google commends you and the Members of this Committee for
your thoughtful leadership and attention in this area, and we look forward to work-
ing closely with you in the weeks and months ahead.

II. The Lasting Lessons of the Internet

Some believe that the Internet was born and flourished out of a fortuitous acci-
dﬁnt, a random interaction of market forces and technology. But that simply is not
the case.

The advent of the Internet took tremendous vision and initiative, by numerous
network engineers, and software developers, and hardware vendors, and entre-
preneurs. That advent also included visionary U.S. policymakers who recognized
that the government largely needed to get out of the way, and allow the free market
to work its genius in this new interactive, online environment. At the same time,
as I will explain below, that policy judgment rested on an existing regulatory frame-
work that allowed open and nondiscriminatory access to the Internet.

I was fortunate to be involved in the earliest days of the “network of networks.”
From that experience, I can attest to how the actual design of the Internet—the way
its digital hardware and software protocols, including the TCP/IP suite, were put
together—Iled to its remarkable economic and social success.

First, the layered nature of the Internet describes the “what,” or its overall struc-
tural architecture. The use of layering means that functional tasks are divided up
and assigned to different software-based protocol layers. For example, the “physical”
layers of the network govern how electrical signals are carried over a physical me-
dium, such as copper wire or radio waves. The “transport” layers help route the
user’s data packets to their correct destinations, while the application layers control
how those packets are used by a consumer’s e-mail program, web browser, or other
computer application. This simple and flexible system creates a network of modular
“building blocks,” where applications or protocols at higher layers can be developed
or modified with no impact on lower layers, while lower layers can adopt new trans-
mission and switching technologies without requiring changes to upper layers. Reli-
ance on a layered system greatly facilitates the unimpeded delivery of packets from
one point to another.

Second, the end-to-end design principle describes the “where,” or the place for net-
work functions to reside in the layered protocol stack. With the Internet, decisions
were made to allow the control and intelligence functions to reside largely with
users at the “edges” of the network, rather than in the core of the network itself.
For example, it is the user’s choice what security to use for his or her communica-
tions, what VoIP system to use in assembling digital bits into voice communications,
or what web browser to adopt. This is precisely the opposite of the traditional te-
lephony and cable networks, where control over permitted applications is handled
in the core (in headends and central offices), away from the users at the edge. As
a result, the power and functionality of the Internet is left in the hands of the end
users.

Third, the design of the Internet Protocol, or the “how,” allows for the separation
of the networks from the services that ride on top of them. IP was designed to be
an open standard, so that anyone could use it to create new applications and new
networks (by nature, IP is completely indifferent to both the underlying physical
networks, and to the countless applications and devices using those networks). As
it turns out, IP quickly became the ubiquitous bearer protocol at the center of the
Internet. Thus, using IP, individuals are free to create new and innovative applica-
tions that they know will work on the network in predictable ways.

Finally, from these different yet related design components, one can see the over-
arching rationale—the “why”—that no central gatekeeper should exert control over
the Internet. This governing principle allows for vibrant user activity and creativity
to occur at the network edges. In such an environment, entrepreneurs need not
worry about getting permission for their inventions will reach the end users. In es-
sence, the Internet has become a platform for innovation. One could think of it like
the electric grid, where the ready availability of an open, standardized, and stable
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source of electricity allows anyone to build and use a myriad of different electric de-
vices. This is a direct contrast to closed networks like the cable video system, where
network owners control what the consumer can see and do.

In addition to this architectural design, the Internet has thrived because of an un-
derlying regulatory framework that supported openness. Wisely, government has
largely avoided regulating the Internet directly. Google firmly supports this deregu-
latory approach, which is supported by the openness and consumer choices available
in this new medium. At the same time, the underlying network through which con-
sumers access the Internet has rested on a telecommunications regulations that en-
sured openness—including a century’s-old tradition in American law that telephone
companies are not allowed to tell consumers who they can call or what they can say.

In the zone of governmental noninterference surrounding the Internet, one crucial
exception had been the nondiscrimination requirements for the so-called last mile.
Developed by the FCC over a decade before the commercial advent of the Internet,
these “Computer Inquiry” safeguards required that the underlying providers of last-
mile network facilities—the incumbent local telephone companies—allow end users
to choose any ISP, and utilize any device, they desired. In turn, ISPs were allowed
to purchase retail telecommunications services from the local carriers on non-
discriminatory rates, terms, and conditions.

The end result was, paradoxically, a regulatory safeguard applied to last-mile fa-
cilities that allowed the Internet itself to remain open and “unregulated” as origi-
nally designed. Indeed, it is hard to imagine the innovation and creativity of the
commercial Internet in the 1990s ever occurring without those minimal but nec-
essary safeguards already in place. By removing any possibility of ILEC barriers to
entry, the FCC paved the way for an explosion in what some have called “innovation
without permission.” A generation of innovators—like Tim Berners-Lee with the
World Wide Web, Yair Goldfinger with Instant Messaging, David Filo and Jerry
Yang with Yahoo!, Jeff Bezos with Amazon, and Larry Page and Sergey Brin with
Google—were able to offer new applications and services to the world, without need-
ing permission from network operators or paying exorbitant carrier rents to ensure
that their services were seen online. And we all have benefited enormously from
their inventions.

II1. The Challenge Posed by a Concentrated Broadband Market

As we move to a broadband consumer network, the Internet’s openness is being
