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Understanding Edge IPv6 versus Backbone IPv6
VoIP and Vonage - When Customers Become Competitors
Open Spectrum Versus the Spectrum-as-Property Worldview

We are finding more evidence that the
phone companies are caught in an un-
dertow from which they cannot escape -
- unless the FCC and, or Congress does
something truly idiotic like grant them a
monopoly on fiber to the home. “Grant
them complete control over the glass
and then they will invest” will run the
tired argument. The first problem is that
they have pledged this before and done
nothing. The second problem is that if
they were given yet another opportunity
there is and will be no enforcement for
any of the pledges they make.

To borrow the metaphor from the 19th
century, the result of granting them a
fiber monopoly would be to hamstring
the entire American economy into re-
liance on “canals” in order to scare off
this new and chaotic world called “rail-
roads.” While other countries are build-
ing “railroads” - that is broadband - for
us not to do so would irreparably handi-
cap what is becoming one of the most
basic infrastructures of a modern econo-
my. We are already behind. The Orga-
nization for Economic Cooperation and
Development (OECD) ranks United
States only 17th in utilization of com-
munication services. [Quoted in Feb 1
Pulver.com letter to FCC Chairman
Powell.]

But fiber is fast you say and speed of
connection is the issue — not control over
access. What is wrong with such a sce-
nario? Well consider the ZAP mail ex-
perience as written by Clay Shirky on

January 7, 2003. http://shirky.com/writ-
ings/zapmail.html  What is wrong here
is not speed of connection but rather
control over the technology. The phone
companies cannot see the world in any
terms other than those of control.

A Matter of Mindset --
ZapMail and the Telcos

Consider what happened to the hot new
company Federal Express in the early
1980s. There was this new fangled de-
vice called a fax machine that scanned a
document and sent the resulting digital
bit map over a phone line. The time was
just before the split up of ATT and the
explosion of customer premises phone
equipment. Fed Ex totally missed what
was happening. Thinking that its com-
petitors were the other over-night deliv-
ery companies, it spent 200 million dol-
lars in an attempt to one-up them by
buying expensive new fangled fax ma-
chines and building a dedicated phone
network to run them on.

As Shirkey writes in his essay, they
failed to see that the breakup of ATTand
the consequent opening of the network
would allow their customers to buy their
own fax machines and by being able to
use the PSTN, become their competi-
tors. They underwent a huge build out
for a business that wasn’t there. With
the network opened up, Fed EX’s cus-
tomer bought thousands and then tens of
thousand and then hundreds of thou-
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sands and eventually millions of fax ma-
chines. Rather than rely on Fed Ex for
the faxing service, Fed Ex’s customers
bought their own fax machines and did
it for themselves. Today rather than rely
on centrally controlled circuit switched
technology, increasingly large humbers
of phone company customers are taking
telecommunications into their own
hands.

It is a simple matter of economics. The
cost of communication via IP is but a
fraction of the cost of doing it the phone
company way. In our January-February
issue we saw how the large corporate
enterprises are beginning to pull their
voice service from the PSTN. This
issue examines why Ipv6 is unlikely to
ever be significantly deployed in back-
bone of the Internet. It also will show
how IPv6 deployed at the edge of the
network, in the hands of the end user
customers of the phone companies,
could do a great deal to redress the on-
going consolidation of power into the
hands of the central control minded tel-
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cos and cable companies.

We have been learning a lot more about
the technology of VoIP. In our April
issue we shall return to VoIP and shall
show how new developments are already
beginning to lower the artificially high
costs of international phone tariffs. We
anticipate writing about the technology
and mechanics of the use of VoIP on a
global basis as a substitute for expensive
circuit switching. The cost spread be-
tween international circuit switched calls
and VolPcalls which can be routed from
one part of the PSTN to another is now
so huge that it has spawned a global grey
market. In part because so many people
are so busy making money from it, this

grey market has never been discussed in
detail in the press. Beginning with our
April issue we shall do so.

The stark fact is that the blades of the
\VoIP scissors are closing in on the
telco’s cash flow. On the one hand one
blade is the result of large corporations
withdrawing voice traffic from the
PSTN and running it over their corpo-
rate IP networks. On the other hand the
other blade is derived from international
\VoIP wholesaling by companies like
ITXC and activities by thousands of
phone card middle-men hammering
long distance rates ever downward. The
ability of the phone companies to charge
more for a minute of voice traffic than

they could for a minute of data traffic is
rapidly diminishing. Recently the differ-
ence has been as high as seven to one.
That is if a telco could make a penny for
a minute of data transfer, it could make
seven cents for each minute of voice
transmission.

For the most part the seven-cent differ-
ential is no longer there. Bits are bits.
One cannot really distinguish voice from
data bits. That any price difference ex-
ists at all is increasingly a regulatory ar-
tifact. In two or three years market and
technology pressures will have driven
the differential to zero. When this point
is reached, the telcos could find their rev-
enues slashed by two thirds. They will
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than have all the relevance of Zap Mail.

Canadians Abandon
Faith in Facilities Based
Regulation

Meanwhile the regulators cannot keep
pace. Testifying before the Senate Com-
merce Committee on January 14, Chair-
man Powell said “The Commission has
before it a number of major proceedings
that will attempt to improve and advance
the goals of the 1996 Act. With the bene-
fit of hindsight, we will be able to assess
the last seven years and consider how we
might improve the regulatory environ-
ment to more aggressively promote facil
ities-based competition, to promote
major investment in advanced communi-
cation infrastructure, and to reduce regu-
lation—all hallmarks of the Act.” (p. 6)

As we showed last fall in our asset-based
telecom issue (Vol. 11 Nos. 8 — 10), the
Canadians have essentially given up on
trying to make facilities based competi -
tion work. It is too bad that the FCC feels
trapped in the requirements of the 96 Act.
As Powell describes it, the FCC is in dan-
ger of striking out having taken two
swings and failed on both occasions. The
Canadians, realizing the impossibility of
the task, have gone onto better things.

Powell has shown some interesting
changes during the past year. Among
them is a journey from saying that he
didn’t know what the public interest was
to the following remarkable statement. “.
.. we will be guided exclusively by the
public interest, and resist the pressure to
view our exercise as awarding benefits
and burdens to corporate interest.” (Page
i). Of course the proof will be not in
words but rather in actions.

On page four of his text he said: “In ad-
dition, broadband connections have also
put pressure on wireline networks as
many consumers that migrate to broad-
band for their Internet services have
dropped their second telephone lines
(which were used for dial-up Internet
services). Moreover, 2002 saw the intro-
duction of reliable Internet telephony
services through a broadband connec-
tion. Companies such as Vonage are pro-

viding consumers with a direct substitute
to their traditional wireline phones.”
“These various sources of competition
have contributed to the first declines in
total access lines for the four major
ILECs since 1933 (the only previous year
where access lines declined).”

Vonage and Cisco

With his mention of Vonage, we can cer-
tainly see that Powell has more clue than
he possessed a year ago. We are about to
sign up for this service that for the first
time takes a Cisco product (the AT186)
\oIP gateway and treats it as a consumer
product. The gateway plugs into the RJ-
11 jack at the back of the phone and Eth-
ernet into the cable modem in the back of
the gateway. The result is unlimited long
distance in the fifty states for $40 a
month — plus very attractive rates to the
rest of the world. It is important to note
that Cisco, as a device selling company
and not a phone company, is well posi-
tioned to profit from the VoIP price scis-
sors.

Furthermore those who have read the
New York Times January 23 coverage
(http://www.nytimes.com/2003/01/23/te
chnology/circuits/23sher.html) of our
work with Tsering Gyaltsen Sherpa will
see another interesting aspect of what
could be a new found Cisco view of the
world. Cisco donated Aironet 350 radios
to the Everest base camp project at Dave
Hughes’ urging. These are radios that
Cisco markets to connect LANSs inside of
building in large corporations. Prior to
this it seems never to have occurred to
Cisco marketing people that these radios
can be used to bridge a LAN to a VSAT
at 5500 meters over a distance of two
kilometers. The Times wrote: “Mr.
Forster eagerly donated three Wi-Fi ra-
dios on behalf of his company. Such ra-
dios enable the creation of wireless net-
works that can relay data within a couple
of hundred feet or as far as several miles
as the crow flies, much the way that
local-area networks, or LAN's, work in
offices. "What | like about this project is
that it demonstrates that the technology
developed for a LAN in a building can be
applicable beyond that," Mr. Forster said.
"This may be as far outside the building
as you can get."

For the first time Cisco is beginning to
understand that these radios can be used
not just on a corporate campus but rather
can be used to replace the local loop in
community based applications be it
Nepal or in connecting community net-
works in Wales where Forster, at Hughes'
urging, has also involved Cisco with pos-
itive results. Of course, if they work in
Nepal, and in Wales, they will work in
the US. Unless acting in ignorance and
on behalf of the telcos, our political and
regulatory system forbids it.

The bottom line of all these events signi-
fies only one thing. The local telephone
company’s standard business model is
dead. Rendered extinct by users taking
control of inexpensive technology and
using it for their own purposes. Because
Cisco, unlike Nortel and Lucent, always
had its major business outside that of the
carriers and the ILECs, it is in the wire-
less and VolPareas much better equipped
to deal with the world in the aftermath of
the death of the carriers than its more
telco-oriented sister companies.

We signed up with Comcast Cable Inter-
net earlier in January in order to install
\Vonage. On Monday January 27 we or-
dered the package. The question of se-
lecting the Vonage phone number was
not immediately clear although with
hindsight it seems obvious. The service
gives a separate phone line with its own
phone number. We still have our 609
882-2572 number. Dial our new Vonage
number 703 738-6031 and you will also
ring our desktop phone. Moreover if you
are in the Washington DC suburbs and
703 is a local call, dialing 703 738 6031
gets you through to us for a local call re-
gardless of whether you are a Vonage
customer. The Vonage web pages
http://vonage.com did not have an 800
number listed for dial in. Frustrated. We
sent email asking to talk to a real live
human. Not five minutes later our phone
rang and a very helpful resident of Con-
necticut who worked from his home as
well answered our questions. We com-
pleted the order chose the Vonage phone
number and were billed $40 for the first
month service, $30 for account activation
and $10 shipping for the Cisco ATA 186
gateway.
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The package arrived the next day. The
only hassle was buying a two line phone
(price range 30 to 60 dollars) and the
right RJ11/14 connector. Installation
was a breeze. Total plug and pay. Well
almost. We signed up for Free World
Dial Up and that does not work with
Vonage. Why? Because the gateway is
shipped pass word protected and to work
with FWD a proxy IP number must be
inserted.

The Cisco gateway retailing for $200
and available wholesale at $135 and
“free” from Vonage is very compact.
Roughly 6 inches by 6 inches and less
than 2 inches high. Plug in the power
cord. Plug in the RJ11 from the phone
and connect an Ethernet cable from the
gateway to our 8 port fast Ethernet
switch ($45). With line 2 on the phone
set as the default (the VoIP line plugged
into the gateway) pick up the phone and
dial. The gateway has a large red light
on the top that glows red when working.

The experience actually was totally plug

and play! It was not even necessary to
open a network panel and configure an
IP number for the gateway. Our Apple
Airport Base Station did that transparent-
ly acting as firewall and router. They
quality is excellent. Our first interna-
tional call was to Arcady Khotin in St
Petersburg, Russia. The cost was seven
cents a minute. The same rate that we
were paying ATT for domestic long dis-
tance.

The Center is Dead

The center is dead. Forward movement
is at the edges. The major focal point for
this issue is IP v6. Farooq Hussain
shows why its chance for significant de-
ployment in backbones at the core of the
Internet is effectively zero. However in
a discussion with David Reed, Bob
Frankston, Francois Menard and Farooq
we are introduced to the concept of V6 at
the edge of the network. We begin to un-
derstand how V6, in the hands of end
users at the edges of the network, could
redress the shift toward the center that
has taken place in the balance of control

Editorial Calendar

within the Internet. Indeed we have
begun a fairly in depth exploration. It is
not yet really clear what Microsoft will
offer in order to make edge based IP v6
applications plug and play. Standards
would help enormously. Five to ten
years ago the IETF would have been the
place to turn. Today it might be the
IEEE.

Or it might even be the Consumer Elec-
tronics Association. At some point, we
hope to offer input from Virginia
Williams who is active at CEAin leading
an effort to enable whole families of de-
vices plugged in at the edges of IP net-
works to find each other. In a conversa-
tion with her on January 30 we learned
that there are several consortia of com-
panies within the consumer electronics
field that are exploring a range of issues
that could be described as loosely related
to Edge Based v6. We hope to describe
these efforts in more detail in a future
issue.

In the next issue we shall return to Voice over IP.
In the one after that we likely shall do a reprise of
asset based telecom which is now going global in
major ways.
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Editor’s Note: Farooq Hussain was the
Principal Investigator for the Sprint
NAP and moved shortly after the
NSFNET transition from Sprint to MCI
joining the team directed by Vint Cerf.
He left MCI just prior to the completion
of the merger with WorldCom having
worked on both the merger plan with BT
and subsequently WorldCom for the In-
ternet components of MCI. He was with
AGIS for a little over a year helping to
establish a business relationship with
Telia of Sweden who subsequently
bought AGIS out of bankruptcy. Cur-
rently, he is a partner in a research and
consulting firm Network Conceptions
together with Phil Jacobson [also an ex-
MCler]. We interviewed Faroog on Jan-
uary 3, 2003.

Is IPv6 a Deployable
Protocol?

Hussain: 1Pv6 and the question its de-
ployment is wrapped up in a series of
quite complicated tensions which are
difficult to articulate. My interest is in
focusing on the policy issues that sur-
round it as well as the lack of any rea-
sonable way to determine what the com-
mercial value of deploying it would be.
There are two camps. One says IPv6 is
not needed and won’t happen and those
who say it is absolutely necessary and
will happen. These diametrically op-
posed positions all stem from a very
fundamental issue of where we are with
protocol development.

Two years ago a major international car-
rier whose networks were certainly ap-
plicable to IP v6 commissioned me to
develop an IPv6 strategy for them.
(This carrier has operations in Asia, Eu-

rope and North America and is financial-
ly stable.) | hadn’t paid a lot of attention
to what had been going on with IPv6 be-
fore mid 2000 or so. Like everyone else
I had been reading all the announce-
ments that it was “about to happen” and
my first inkling was that as long as it was
about to happen, perhaps this client
should be doing something about it.

At the time there were three or four large
US Operators, most notably WorldCom
and Sprint who were saying that they
had v6 networks operating.

COOK Report: In the sense of test net-
works or were they really production?

Hussain: | believe the old vBNS had v6
going. You had in the engineering com-
munity a lot of tension between those
who were strong proponents of v6.
There was some middle ground among
those who were not really bothered one
way of the other while on the other side
there were and still are some very very
strong critics of v6.

There has been, from the very beginning,
a considerable amount of tension within
the IETF about the need for an approach
to IPv6. Lying at the very foundation of
an understanding of where v6 is going is
the necessity of understanding the ra-
tionale for its creation back in 1992 - 93.
Everyone said then that we were going
to run out of address space. This con-
cern about address space continues up to
today to be stated as the key rationale for
IPv6.

The reality is that the problems with the
Internet protocol that v6 was designed to
solve have been managed during the
course of the intervening decade both
without v6 being available and without it
having become a convincing alternative
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to the existing v4. Some critics now
would say that part of the problem is that
the whole goal of expanded address
space is just propping up the established
concept that every device reachable
from the Internet needs at least one per-
manent layer-three address.

The Presumed Address
Space Shortage

Ten years ago this was actually not such
an unsound approach. We then had this
idea that the car would have its IP ad-
dress and that within the car maybe the
air conditioning system and carburetor
also needed their own IP addresses. Just
as every house has a phone number,
everything was to have its own IP ad-
dress. But things have turned out rather
differently. We are much more sensitive
to devices and uses being session orient-
ed. And having, as a result, temporary
addresses.

Now we are looking at problems of the
Internet in going forward a decade later
and it will not necessarily be appropriate
to say that what has happened over the
past 10 years to the way that v6 has de-
veloped actually applies very well to the
current situation.

COOK Report: In terms of current op-
erational economic and technology con-
cerns?

Hussain; Exactly! On all levels! But
the difference of opinion in the engi-
neering community is really substantial.
Seen in this light we have had a parallel
path of the pursuit of the development of
v6 while, at the same time, IP Sec,
MPLS, NAT all of these things, let alone
the management of address space, have
happened and, in their respective ways,
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have extended the viability of v4.

COOK Report: And there is now a lot of
infrastructure in place that depends on
what people thought might be only tem-
porary patches. These patches are in fact
now turning into very permanent looking
fixtures.

Hussain: Yes. As time passes, it be-
comes less and less appropriate to call it
only a patch. 1 think that if you sudden-
ly started telling people that NAT ad-
dressing is only a band-aid, they’d look
at you as though you were more than a
bit loony. It is here and working fine.
When you get into these discussions, you
have arguments that are about issues of
technical and architectural elegance.
People will look you in the eye and say
but v6 was designed to have security as
an integral component. It has auto con-
figuration as part of its design. We know
all this but if we look around we are
forced to acknowledge that it still isn’t
here. It has a lot of nice “features’ - yet
people still are not using it.

COOK Report: Shades of OSI! It is the
outlook that says | will promise you
everything if only you are patient.

Hussain: It definitely is afflicted with
bits of OSI. But the road to v6 started
out in a fever pitch rather more like the
march to Y2000 fixes because everyone
was propelled forward by the idea that
the exhaustion of address space would
kill the new-born Internet. Also what
may prove to be the most damaging thing
for IPv6 is that governments have man-
dated its use. One might ask why on
earth they would do this? Why would
there be official political battles, at the
national level on behalf of a communica-
tions protocol?

Institutional Proponents
of vb

The main source of institutional support
for IPv6 now in the US is to be found al-
most exclusively within the Department
of Defense. No one else really battles for
it. But even then it is really difficult to
say exactly how strongly DoD is really
pushing it. Someone has made a deci-

sion to support it and, whatever the rea-
sons for doing so, are not really com-
pletely clear to me. The other parts of the
US government don’t seem to care.

In Europe it is very strange to see that the
European Commission is hugely in sup-
port of v6. They have quite a few initia-
tives, including a couple of major ones,
on-going to push forward the protocol.
Meanwhile Japan has long been in favor
of v6 and indeed has become the one
government to actually mandate v6. You
have then a significant portion of the
OECD countries in terms of their respec-
tive economic power who are in favor of
v6. But looking at the over all situation,
you must say that the US is not quite
there. That Japan, from the government
perspective, is totally pushing it. Europe
is trying to push it and, in fact, there is an
international alliance between the Euro-
pean Commission and Japan to endorse
and promote IPv6.

But looking at all this official support
you need to ask what is going on here? Is
it not good enough to get adopted on the
face of things? It is rather unusual to
look at a protocol and proclaim that
somehow it is the key to some economic
power. Or that it will lead to some terrif-
ic economic advantage. It seems to me
that this outlook is one that fights the last
battle. It says that the US gained great
advantage from IP v4 so let’s try to gain
comparable advantage from being the
first with a replacement for v4.

I am not at all sure that this makes much
sense anymore because the rational for
V6 is about controlling and managing ad-
dress space. Where you find the heaviest
endorsement of v6 is where the routing
registries have the most severe policies.
Japan certainly falls into this category.
APNIC pushes v6, but within APNIC,
Japan pushes especially hard.

In the initial allocation of v4 address
space, the claim was and remains that the
United States allocated address space in
such a way that certain countries were
left very short changed.

COOK Report: If you had a Class A ad-
dress block and many universities did
and still do, you had more address space
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than all of China.

Hussain: Quite true. Take therefore the
Japanese position that Japan is very tight
on address space and that it is required
therefore to manage it very carefully.
Consequently it is going to mandate the
use of v6 because doing so frees Japan
from any constraints imposed by the ar-
bitrary nature of the way in which the ini-
tial allocations were made.

The Position of Japan

In this context the most important paper
that I would direct your readers to is one
that they really should read before get-
ting absorbed into the detail and finer is-
sues of why v6 is in my view unlikely to
be anything more than a niche protocol.
This paper was published by Glocom in
January of 2002. Its title is “Is IPv6 Nec-
essary?” It is by Nobuo Ikeda and Ha-
jime Yamada. See
http://www.glocom.org/tech_reviews/tec
h_bulle/20020227_s2/ The paper is well
put together with a very balanced argu-
ment. But note also that it is from Japan!

The authors estimate that we are unlikely
to run out of v4 address space for anoth-
er 15 years — if ever. | haven’t seen this
paper really challenged. When | read the
paper, | wondered what would be the EC
reaction? Would the EC just quietly de-
fuse its support? There has been an enor-
mous push back from European ISPs
who fear that they might be mandated to
deploy v6 just as ISPs in Japan were. In
Europe there is push back against the EC
directive as well as all the hype that you
hear for it. What | do see is that, in Eu-
rope, the conclusions of the paper are
being wished away.

Since the lkeda -Yamada paper is basi-
cally a research paper, the proponents of
v6 breathe easier knowing that it won’t
fall into the hands of the trade press that
goes on cobbling out simplistic argu-
ments that we better hurry before address
space is gone and the huge numbers of
wireless users all of whom will have de-
vice dependent IP addresses arrive. All
these assertions go unchallenged except
within that core community that had seri-
ous issues with v6 from the very begin-
ning.
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COOK Report: The people with the is-
sues are those who have v4 infrastructure
in place, are running happily and do not
want to have to make the huge invest-
ment in changing?

Hussain: Yes. But furthermore the huge
investment in changing would require a
rationale propelling the change. Why
would we be making a huge financial
commitment? What would we anticipate
our return to be on such an investment?

If you have a large network and are re-
quired to implement this protocol, you
can derive an operational or internal ben-
efit. Or it can come because there is mar-
ket pull. It is something that customers
want. Now we have been told that cus-
tomers will want v6. But the window of
when customers will really want it has
been moving outward now by 2 to 3
years every six to eight months.

Window for Alleged
Market Pull Keeps
Receding

When | first started looking at this in the
year 2000, the period 2001 —2003 was
going to be the big and explosive period
of IPv6 adoption. Two years later we are
looking at a period of somewhere be-
tween three and five years before there is
any indication of a recognizable market
pull in the wireless arena. Projected pull
that is 3 to five years distant is something
that is too uncertain to be a reason for us
to commit to capital expenditure now. In
short | think it quite safe to assert that
currently, there is no reason to deploy v6
because of market pull.

There are ways to implement v6 as tun-
neled within v4 within a backbone net-
work. You might consider doing this as a
means of gaining experience with it as a
protocol. Most players out there who say
they have v6 are implementing it in this
sort of marginalized way. When you
look at what operational benefits are to
be gained by turning a backbone network
at the Internet core into an IPv6 network,
there are really precious few. To turn a
backbone network into a v6 network,
there are actually quite a few levels of

complexity to undergo. To arrive at v6
you will need to do serious levels of pro-
tocol translation at the edges because ob-
viously all but a negligible fraction of
your traffic will be originating and termi-
nating as v4. From an operational stand-
point, as a large network, saying v6 does
this and that better than v4 for me makes
no sense because no such a network lives
in isolation from the Internet. You have
to be dealing with v4 anyway and what
you end up with therefore is in effect a
dual direction that is now being pursued.

So where are we now? | would say that
V6 is a pretty solid protocol. There is a lot
being done to address transition. Most of
the key core router manufacturers —
Cisco, Juniper — and a couple of others
such as Hitachi have announced releases
for v6. They are basically offering their
routers with dual stacks. Networks that
deploy v6 will be doing so with dual
stacks. This means that you will have v4,
v6, MPLS, and must have a dual stack
DNS - in short you will have a lot more
complexity to deal with. Heading in this
direction does not mean that you have
chosen a path to operational efficiency
and cost savings in the core of the net-
work. But in tough economic times this
is the direction in which everyone must
head.

COOK Report: Well suppose a universi-
ty wanted to operate v6 only on its cam-
pus? But even doing it just on its own
campus would increase the cost of opera-
tion?

Hussain: You have to ask just what it is
that they would gain from v6? Do they
need to run v6 because they don’t know
how to do NAT? Or because they won’t
have enough address space? When | was
evaluating v6, | found a very ambivalent
position on the part of educational insti-
tutions. The 6 Net that has six or seven
hundred institutions is hosting the net-
works in general of small research de-
partments. | really don’t think that these
departments are representative of the
campus network of the entire the univer-
sity.

The bottom line is that we are having a
problem in finding a commercial ration-
ale for deploying v6 solely on the justifi-
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cation that it is more elegant than what
we have as an alternative. The debate be-
tween elegant v6 versus plain old v4 is
beginning to bear the marks of the dis-
putes of MACs versus their PC brethren.
There is precious little that v6 a decade
ago was designed to do that cannot now
be done in other ways. You can almost
certainly say that there are some things
cannot be done with v4 in ways that are
as elegant as those to be afforded by v6.
The problem was that v6 has simply not
been there for other purposes because its
whole design rationale had been driven
by the warnings of v4 address space ex-
haustion.

COOK Report: All the talk was of the 60
MPH collision with the brick wall which
because of Cider and DHCP didn’t hap-
pen.

Hussain: Don’t forget NAT. All of this
has become part of a fabric that is global
in scope. If you now try to envisage a
transition to IPv6 set against this existing
installed infrastructure of v4, | think the
Glocom paper not sarcastically suggests
that it will take centuries. If there was
some market pull, one might say there is
a rationale for it to happen.

Isolated Rational —
Wireless 3GPP

I think the rationale for IPv6 exists only
in very small isolated cases. Let me look
at them by putting the small isolated case
that is the most contentious of the lot
first. Wireless. The wireless environ-
ment has really had a number of interest-
ing twists and turns. V6 has taken a
decade to declare that it has solved the
address space problem by essentially giv-
ing everyone infinite space. But in paral-
lel our way of handling address space has
become so good that we no longer need
the solution that v6 has labored so long to
achieve. It is very unclear that we have
an address space exhaustion problem that
cannot be managed. Moreover we have
managed it quite well so far.

The other issue is why does every device
need an IP address and the conclusion is
that it probably doesn’t. So put these two
things aside and look at what you have.
You have networks that are carrying
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IPv6, IP SEC, MPLS and Ipv4. My con-
tention is that in the future IPv6 will be
the smallest niche component of this traf-
fic.

COOK Report: But once upon a time
wireless devices were going to need
fixed addresses. Do we now have the
equivalent of DHCP for wireless?

Hussain: | think the situation about
wireless is fundamentally unclear and
quite contentious. 3GPP, which is the
third generation mobile project, adopted
IPv6 as their protocol of choice in 1999.
In doing so they probably gave v6 the
strongest endorsement that it has ever re-
ceived. It claimed that each cell phone
would have its own IP address and that
there would be billions of handsets. The
requirement for using IPv6 to handle
such addressing issues seemed to make a
lot of sense. But there were a couple of
problems.

COOK Report:  For one until a cell
phone becomes totally digital it doesn’t
need an IP address. Right?

Hussain: Correct. And furthermore they
may never get to that point because there
is something else going on with the wire-
less operators in terms of their selecting
v6 as a protocol. The mobile operators
and certainly those outside the United
States have been very pleased, and right-
ly so for that matter, in terms of their
ability to establish mobile roaming.
When they approached third generation
roaming requirements for data, it was
their intention to have a third generation
wireless network run as an IP network.
But their idea was there would be the old
Internet and a new 3GPPInternet with its
own addressing and its own domains. If
you want to send traffic to it (3GPP) you
would have to connect to it and peer with
it.

There was a moment in time during the
height of the bubble when for the blink of
an eye you might have said “my god
these people are trying to compete with
and over take the global Internet with one
of their own construction!” They simply
didn’t seem to understand the most fun-
damental points of what they were deal-
ing with in terms of the Internet. On top

of all this, at some point the mobile op-
erators decided to have a competition to
establish exchange points for mobile In-
ternet operators that were also delivering
other kinds of Internet services.

If you were an Internet operator you
could have an exchange agreement.
(Cable and Wireless, the Amsterdam Am
Six, Sprint were among those involved.)
A whole bunch of mobile operators got
into this group that was interested in cre-
ating exchange points. These mobile op-
erators were trying to create an insulated
domain that was outside of the manage-
ment of the routing registries. The ef-
forts never really took hold. No body
complained about it but also nobody
pointed out that it was really a very
flawed approach.

COOK Report: They were adding anoth-
er layer of complexity.

Hussain: If mobile Internet had actually
started to take hold, I think they would
have seen a problem of huge dimensions.

COOK Report: Why?

Hussain: The exchanges we have now
are just hanging on. Segmenting the
market further into exchanges for just
mobile operators would not | think have
made much sense. | think there were fac-
tors at work here beyond just ones of get-
ting IP connectivity to your cell phone
that had slowed up and disrupted things
in the mobile market place. This slowing
and disruption was | think a fortunate
side effect for those of us concerned
about the Internet’s strategic direction.

So now what we actually have to ask is
whether it will be 2007 when 3GPPstarts
to happen and we are all going to have to
be ready with V6 because this is the kind
of forecast date they are asking us to look
at right now.

COOK Report: But if we have software
radios coming on line right now by then
we shall have software defined cell
phones.

Hussain: Exactly. At the beginning of
2001 they were talking 2005 at the be-
ginning of 2002 they were saying it was
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going to be 2007.

COOK Report: By 2005 your cell phone
will sync to other cell phones in the
neighborhood and likely be able to figure
out what kind of address grid it is in. In
this sense a geographical addressing sys-
tem could become possible?

No Impact Before 2007
But by Then Whole
Nature of Wireless Will
Be Changed

Hussain: Exactly. Other than this belief
that we are going to run out of address
space, the only rationale for v6 is that we
are some how going to have billions of
mobile users whose operators are going
to need v6. My analysis of this has
brought me to the estimates of others that
claim by 2007 mobile requirements
could make an impact. The problem is
that by 2007 there will likely be enough
other changes in the way mobile works
such that no one else will want these
IPv6 related capabilities.

COOK Report: Because there will be
other better and cheaper ways of doing
it?

Hussain; And these are already showing
up now. The compelling arguments for
v6 are based on two things. Address
space considerations and mobile devel-
opments that might represent an uncon-
trollable growth problem that would ex-
acerbate the address space issue.

COOK Report: If Powell carries the
open spectrum reform forward, history
may show that it was this effort that ren-
dered IPv6 unnecessary.

SONY Proclaims v6

Hussain; Precisely. However, here is a
final issue. About 18 months ago a high
SONY executive declared that all future
SONY devices would be IPv6 address-
able and warned that all service providers
had better deploy v6 to be ready to take
advantage of Sony’s roll out.

The problem is that even if SONY’s
strategy were to work, those v6 devices

