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Building a New Communications System

for America at the Grassroots Level

A Vibrant, 21st Century Community Communications Ecology
Requires Physical Infrastructure, Human Skills and Social Tools

Editor's Introduction

I spent much effort in No-
vember and December help-
ing to gather new information
for the Obama transition
planners. When I saw Free
Press’ ill-defined December
17t 44 billion dollar broad-
band proposal and ITIF’s
magical “promise” that, for
30 billion, 994,000 jobs
would be created, I was feel-
ing glum. The incumbents, it
seemed, were all lined up
with hands outstretched to
"build broadband.” Would
some kind of sanity prevail?

Finally, it did! On the evening
of January 14 Mark Cooper
posted a link to an outstand-
ing plan that he and Gene
Kimmelman had authored
and on the 15th when the
overview of the requested
spending bill was released
the summary text said:
“Broadband to Give Every
Community Access to the
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Global Economy Wireless
and Broadband Grants: $6
billion for broadband and
wireless services in under
-served areas to strengthen
the economy and provide
business and job opportuni-
ties in every section of Amer-
ica with benefits to e-
commerce, education, and
healthcare. For every dollar
invested in broadband the
economy sees a ten-fold re-
turn on that investment.”

This does give some hope
that Barack gets it in this
critical area. I am devoting
the usual interview slot of the
March COOK Report to the
short proposal and attendant
discussion. The hope here is
that we may be able to avoid
the TARP fiasco by not giving
billions to the carriers for
"broadband" only to see them
pocket the money and con-
tinue their misguided ways.
The hope also is that we may
be able to spread some trans
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sectoral thinking into looking
more carefully at a national
fiber infrastructure for its use
in things like science educa-
tion at all levels and spread-
ing learning collaborations
with payoff in environmental
and energy areas.

When I asked Mark for his
take he responded: “If mak-
ing law is like making sau-
sage, then explaining and
understanding how it get
done is murky. Taking credit
is dubious at best. That said:

(1) Opposition to the big
spend, gold plated approach
On the Inside
New Policy Formulation?

IPv4 Markets?
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was expressed early by CFA
and CU to the transitions
team.

(2) There were large corpo-
rate entities who were op-
posed to it as well and inde-
pendently supporting the
general approach

(3) Because of the way the
financial sector bailout has
unfolded, the Congress is ul-
tra sensitive to charges of
corporate welfare.

(4) The more money you
are spending, the more the
Hill gets into the protection of
the jurisdictional imperative.
There were differences of
opinion over who would
spend it and how.

(5) When things become
controversial in a bill that is
supposed to be fast-tracked,
there is a tendency to shrink
the size and fall back on the
noncontroversial. A small
amount of money spent on
unserved areas is the safe
thing to do.

In the hot house atmosphere
of the stimulus package the
most important thing is to
avoid bad policy. That is the
outcome, pending Senate
action. The next challenge is
to actually implement good
policy.”

Editor: The article by Mark
Cooper that follows is found
here:

http://www.huffingtonpost.com/ma

rk-cooper/building-a-new-commu
nicat_ b_157899.html ]
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Building a New
Communications
System for America

“The Washington debate over
Internet funding in the eco-
nomic stimulus package pro-
vides a remarkable opportu-
nity to build a 21st century
communications system. But
if we're serious about making
it work, this new communica-
tions system must focus on
the people and the tools they
use to communicate, instead
of how fast or large the sys-
tem is.

How do we build a new com-
munications system of the
people, for the people? Look
at what the Obama campaign
built to communicate with
voters. They trained almost
150,000 activists and mobi-
lized 1.5 million volunteers to
revolutionize political cam-
paigning in America. Viral or-
ganizations turn traditional
political organizing on its
head. Political parties are fo-
cused on finding ways that
the members can help the
party, developing structures
that enable the party leaders
to give marching orders to
the party faithful. Viral or-
ganizations do the oppo-
site. The viral organization
serves the members, giv-
ing them the tools to self
organize, empowering
them to do what they
think needs to be done to
accomplish the overall
goal through local,
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autonomous action. The
tools are communications de-
vices and networks, hardware
and software that allow the
volunteers to find and com-
municate with like-minded
people in their communities.

Communications companies
are lobbying for billions of
dollars in the stimulus pack-
age. But what the new ad-
ministration should be fo-
cused on is how to give
people access to the
Internet on open local
networks managed by cit-
ies and counties.

We envision a community-
wide fiber network linking all
local government buildings,
schools, and libraries. The
service would be anchored by
local government. Non-
mobile communications flow
over the fiber network. Mo-
bile communications flow
over the fiber network to a
WIFI/WIMAX wireless net-
work.

The schools and libraries can
also be "hot spots" in a WIFI/
WIMAX network that would
also be available to the com-
munity for broadband com-
munications. As a city,
county-based network, the
service is provided at cost to
consumers and the network
is operating in a nondiscrimi-
natory manner.

The stimulus package can be
used to create a team -- an
"E-Corp" -- to train commu-
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nity members in digital com-
munications and digital skills.
They can retrain unemployed
workers with digital skills to
become local tech support.
These activities foster the
skills for a more competitive
work force.

This approach can also ad-
dress the digital divide that
has grown in the past dec-
ade. One-third of American
households still do not have
the Internet at home. Almost
half do not have a broadband
connection. The biggest prob-
lem is the cost of broadband,
but there are also skill and
attitudinal barriers to adop-
tion. Our community-based
initiative addresses all the
major obstacles to the adop-
tion of broadband.

All residents of the area
served will have access to e-
mail, chat and browsing at no
charge. Repeaters and hard-
ware are subsidized for low
income households. Unserved
rural and urban areas receive
top priority.

The community network
should develop and deploy
social networking tools work-
ing with members of the
community. The implementa-
tion of existing social net-
working tools in the commu-
nity is based in the schools,
local civic organizations and
local Chambers of Commerce.
Software and training are the
activities that need to be
funded. Community projects
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can also produce content and
activities that are relevant to
and attract the interest of
local people.

Funds can flow through four
categories of non-profit enti-
ties - local governments, co-
operatives, non-profit com-
munity groups, and public/
private partnerships The pub-
lic entity can fund public pri-
vate partnerships and local
government. Cooperatives
can be funded through the
Rural Utility Service. Non-
profits can be funded by re-
instituting the TOPS program
and designating new money
for these purposes. If spend-
ing money quickly is the ob-
jective (not a particularly
good one), there is no short-
age of civic institutions that
could be used to disperse the
funds; but the ultimate goal
should be to create viable
and sustainable communica-
tions assets.

The raging debate over how
to define broadband for pur-
poses of "special" treatment
in the tax code is a dead give
away that stimulus spending
directed at the big communi-
cations corporations can eas-
ily turn into corporate wel-
fare. The corporations will
use the tax breaks to pay
dividends, increase executive
pay, or fatten the balance
sheet. The way to avoid this
trap is to direct funds to local
governments and
community-based organiza-
tions.

COOK NETWORK CONSULTANTS 431 GREENWAY AVE. EWING, NJ 08618-2711 uUsA

This is also the ideal mo-
ment to redefine what
government can and
should do for the people.
Providing for the basic
means of communications
-- paving the streets and
building the on-ramps for
the information super-
highway -- are proper lo-
cal government functions.
The big communications
corporations can be hired
to dig the trenches the
way contractors bid on
road and bridge projects,
but the people should own
the networks and should
build the basic communi-
cations network that all
households need. The pri-
vate sector can still build its
gold plated, hundred megabit
network, but it will do so only
if people are willing to pay for
it. City streets and county
roads are open to the least
expensive compact car and
the most expensive Rolls
Royce providing access to
basic services for all.”

[Mark Cooper is the Director
of Research for the Consumer
Federation of America. Gene
Kimmelman is the Vice Presi-
dent for International Affairs
of the Consumers Union.]

Discussion

Mary Beth Henry: Thank
you for your excellent post.
NATOA (www.natoa.org) has
been advocating for local
governments to be eligible
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for BB funding in the Stimu-
lus bill on Capitol Hill since
the week that Obama was
elected (actually we have
been promoting publically-
owned FTTH for many years).
We believe, like you, that BB
is the 4th utility and as such
should be universally avail-
able, ultra high-speed and
have open architecture. 1
would be interested in explor-
ing how we can work to-
gether to make this vision a
reality.

Barron: That's brilliant Mark!

One additional suggestion:
the creation of a national
backbone [insert joke about
growing a spine here] using
the NLR. The analogy is often
made to the national highway
system - here is the opportu-
nity to build the national
backbone.’

Cooper: A national backbone
would be fine as long as it
adheres to the principle that
it is affected with the public
interest, not a private road.
The streets and highways are
the most open access net-
works we have.

Kushnick: I think that
Mark's approach is better
than most, but unfortunately,
the problem I have is - ac-
countability.

You can say I got stuck hold-
ing the bag on broadband
history in America because I
was formerly a consultant
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and my friends were on the
various broadband projects
--- and over drinks and non-
disclosures it was clear that
the companies simply were
gaming the regulatory sys-
tem - which I've been docu-
menting since the formation
of New Networks in 1992-
thus the name -

I say all this because all pro-
posals to date want to cir-
cumvent the incumbent 900
pound gorillas -- I would ar-
gue that based on our previ-
ous email, we should be get-
ting back the billions taken
and reopen the networks.
Fios would not only be open
but is essentially part of the
switched phone networks - as
at least the law in NJ would
claim. The FCC's rulings on
closing the networks never
examined the financial con-
tributions or deployments in
the states before the closed
down rights of opening the
last mile, as the Telecom
Act's promise turned into
mush. We also have the
mergers -vertical integration
and owning the various com-
ponents gives the ultimate
ability to harm competition -
Did anything change since
1984 where we actually cared
about anti-trust issues? And
on the merger conditions,
AT&T was supposed to DSL at
200Kbps or better in all 22
states for $10.00 - They
never did any advertising...
let's get them to redo their
offer and refund the money
of anyone who signed up last
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year and didn't get the dis-
count. _

The problem is --- there are
no trustbusters or even those
who are going to do anything
dramatic pertaining to fixing
the core problems. .. Fred
and I and some others be-
lieve a structural separation
is probably the only thing
that will fix this mess Very
fast open utilities. - which
was actually the model pro-
moted by the states in these
alternative regulation plans.

Cooper: While you were a
consultant for the industry
foisting this boondoggle on
the public, I was an expert
witness for consumers trying
to stop it. We agree entirely
that the consumer was ripped
off. Reminding people that we
paid for the network once is a
useful exercise, to make sure
we don't be ripped off again.
While it is laudable that you
want to get the money back,
fuggedabodit; it ain't gonna
happen.

Cecil: But typically the con-
sumer groups are just as un-
realistic; they want every-
thing for nothing.

Goldstein: We can't have
progress *and* demand a
dirt-cheap 1FR rate (single
flat rate line) at the same
time. We've suffered enough
at the tyranny of the low 1FR
rate, especially when anti-
competitive regulation is jus-
tified on those grounds. And
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that goes back to Carterfone,
if not earlier.

Cecil: The deeper problem is
that you were playing within
a system where the result
was already pre-determined;
the framing was wrong.
That's also why I'm so deeply
suspicious of the muni-bells
springing up; they are the
exact same business model
having all of the same incen-
tives, but might do better be-
cause they have the backing
of city hall.

Cooper: Accountability, in
the current environment
means making sure they
spend the money for the
things they say they will
spend it for, but from my
point of view, that does me
no good. It leaves the incum-
bents in control of a network
that does not meet the real
need for communications
(networks designed to sell
service to consumers, rather
than allow citizens and peo-
ple to speak). Structural
separation is a perfectly fine
approach, but it does not get
you affordable basic service.
If you let them build 100
mega bit fiber systems, you
will not have enough compe-
tition to discipline market
power. You have to also regu-
late the deployment and
rates of the transport net-
work. The chances that I will
be able to get back to that
kind of regulated structure
are even lower than the

©2009

chances I will get the money
back.

So this proposal for a
community-based, wireless
open local network with a ro-
bust backbone and middle
mile in the public domain to
provide as basic service gets
the job done and addresses a
need (mobile high speed)
that I believe has legs.

Cecil: A single fiber optic
strand has the potential for
more capacity than all of EMR
spectrum. And Muni WiFi has
been a miserable failure. Why
waste the time and effort on
this? Moreover, if you are go-
ing to build your own back-
haul and middle mile, then
why stop there? The more
likely outcome is that all
you'll do is hook those radios
up to Bell backhaul, thus kill-
ing any pricing advantage at
all. Think there's a reason
Starbucks went to AT&T? This
is frosting over the top of
something other than cake.
More deeply, until we get the
regulatory framing right,
every success will eventually
backslide down the scarcity
slope into existing concep-
tions of "natural monopoly" -
i.e. "it's my dirt" - and we'll
be right back where we
started. Truth be told, we
never left.

Cooper: You stop at back-
haul and middle mile be-
cause as I understand it,
the cost of the last mile
fiber is vastly greater. The
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prospect of a sufficient
number of last mile fiber
networks to provide vig-
orous competition (at
least 4, more realistically
6, and in an ideal world
10) is virtually zero. The
last mile may not be a
"natural monopoly,"” but it
certainly is not workably
competitive. The perform-
ance of muni WiFi is a func-
tion of the financial models
imposed on it by the incum-
bents. Building community-
networks with stimulus funds
under a streets and roads
model is a very different ap-
proach. Mobile computing,
local government communi-
cations, and basic service are
a series of functions that can
be met with the community-
based network and ensure its
usefulness. What is the regu-
latory framing you have in
mind that would accomplish
these functions, without
building this network?

Coluccio: Mark stated: "The
last mile may not be a "natu-
ral monopoly," but it certainly
is not workably competitive."

Agreed. If the last mile were
workably competitive it would
have to be, in addition to
regulated as such, open to
the extent that it would sup-
port a COTS-like supply
chain. This is clearly not the
case. Consider the interesting
contrast here.

The incumbents will bring all
of their buying power to bear
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on manufacturers of WAN
element and component
manufacturers in order to en-
sure that they use recognized
industry standards that sup-
port interoperability among
one another, because it suits
their larger compatibility
needs for aggregation and
handoff in what is, by its very
nature, a multi-carrier envi-
ronment. I'd like to declare
that the last mile was a frac-
tal representation of the
WAN, but for many attributes
concerned with interoperabil-
ity, at least, as things stand
today it clearly is not.

In the last mile, the dominant
service providers, namely the
RBOCs here in the states,
and probably their counter-
parts abroad as well who en-
gage in RFP consortia, have
used all of their buying power
to ensure that platform
manufacturers provide what
amounts to "closed" systems,
often by virtue of a given
model's natural exclusion
from mainstream solutions
elsewhere in the universe,
thus ensuring they meet
closed architecture criteria
that are designed for maxi-
mizing customer lock-in and
warding off competitors who
would otherwise compete
with similar equipment if it
were available.

Harrowell: Why the obses-
sion with IEEE802 technolo-
gies? What's GSM done
wrong other than unwiring
the planet? Surely not a tad
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of Not Invented Here syn-
drome?

After all, as the then CTO of
Motorola Networks said a few
years ago, the details of LTE,
CDMA 1xEVDO Rev C/UMB
(now RIP) and Mobile WiMAX
were getting very similar - IP
transport, flat architecture,
OFDMA and TDD in the air
interface, 2x2 MIMO in the
antenna, target data rates
around 10x10 Mbits.

Goldstein: Just to build on
what Mark said, I don't think
WiFi (802.11 family) is the
answer, but neither is CMRS
radio (GSM, LTE, CDMA,
etc.). Certainly in the US,
CMRS is the exclusive prov-
ince of the big carriers, the
ones who can pay top dollar
at spectrum auctions in order
to "bank" spectrum to keep
out competition. GSM itself is
of course an obsolete voice
technology; GSMA's 3G
(WCDMA) is temporary, and
LTE will probably become
nearly universal in a few
years. But those are all for
reserved paired spectrum.
They are not available or
suitable for community net-
works.

The mobile carriers (the cur-
rent FCC has been working to
reduce this to a three-carrier
market in the US, but right
now it's usually a four-carrier
oligopoly) are not ones to
provide open Internet access.
The mobile world, after all, is
the main consumer of DPI.
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They put onerous Ts and Cs
on wireless access and the
still FCC smiles on them. In
contrast, when cable very,
very gently enforced its long-
standing terms and condi-
tions, they come down like a
ton of bricks, even though
they had no statutory basis
to act. Remember, for the
past eight years, the US has
had a "government of men",
not a "government of laws",
and the damage will not be
easy to undo.

WiFi itself is an awful tech-
nology for this purpose,
though. It is indeed a LAN,
and should be left for that.
Trouble is, there isn't much
spectrum for anything else.

Harrowell: In fact it looks
like HSPA is getting to those
rates already, iteration by it-
eration, and a lot of products
already push the Radio Net-
work Controller down to the
Node-B and provide for the
breakout of Internet traffic
onto the Internet at the
backhaul level. This is a sort
of implementation of the
3GPP Systems Architecture
Evolution proposals and for
that matter of WiMAX's net-
work architecture.

And even old GSM catches
up; I think the latest EDGE
products now break the
megabit, you can get light-
weight and deployable BTS
gear for cheap, and with
SIGTRAN and OpenSS7 the
rest doesn't have to be ex-
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pensive. After all, these radio
layers actually work and we
know they work; but the
world, and especially the
United States, is littered with
dead public Wi-Fi projects.
Ask Earthlink, Google, Phila-
delphia etc.

The reason is that Wi-Fi is a
silly name which causes peo-
ple to forget that it's really
called WLAN, and the LAN bit
means what it means every-
where else you meet it. It
doesn't mean wide area net-
work, it wasn't designed for
it, and it doesn't work well,
and the sheer numbers of
access points required to
provide a decent service Kill
the economics.

Now, WIiMAX is a different
kettle of fish, being designed
from the start as a MAN
technology and now usually
deployed in licensed
2.5-3.6GHz spectrum rather
than the open slather 5.8GHz
favored by radio-clueless
geek dreamers (contention,
no range, no wall penetra-
tion).

Goldstein: In the US, the
rules for 5.8 are quite gener-
ous, and potentially allow an
unlicensed operator even
more ERP than a licensed
3.65 GHz operator. There is
no cap on ERP if it is "point to
point", and as SkyPilot has
demonstrated (28 watts
ERP), you're legally "point to
point" if you only transmit in
one direction at any particu-
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lar moment. SkyPilot is pro-
prietary technology, but I
suppose a 5.8 GHz high-ERP
WIMAX system could be de-
veloped too.

There is a little bit of 3.65
GHz licensed WiMAX gear on
the market, but it's costly.
That band is available in
some parts of the country
(not most of the coastal re-
gions, but in most of the inte-
rior) on a non-exclusive li-
censed basis. We have no 3.5
GHz band. The TV white
space rules are extremely
restrictive too, again very low
power unless you have an
outdoor antenna on a 12-
meter pole, in which case you
have merely low power.
Sprint/Clearwire has cornered
the 2.5 GHz licensed band,
leasing most of the available
educational licenses and buy-
ing up the commercial ones.
The pattern's pretty clear;
the FCC has helped the in-
cumbent CMRS operators
maintain their license value,
intentionally crowding poten-
tial competitors out of the
spectrum.

Harrowell: Of course, once
you have the fibre (or high
capacity point to point wire-
less) backhaul installed, then
you can hang all kinds of ac-
cess wires and radios on it,
and I wouldn't be surprised if
mobile operators were a ma-
jor customer for muni-fibre;
pretty much every network
that's turned up HSDPA and
beyond has seen their back-
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haul requirements erupt, and
quite a few have started pull-
ing fibre to their Node-Bs.
[Editor: High-Speed
Downlink Packet Access
(HSDPA) is a 3G (third gen-
eration) mobile telephony
communications protocol in
the High-Speed Packet Ac-
cess (HSPA) family.]

Goldstein: The non-ILEC
mobile operators (T-Mobile
and Sprint, plus the smaller
ones) are desperate for non-
ILEC backhaul. Sprint is put-
ting in a lot of backhaul ra-
dios. They could be a user.

But the general idea of hybrid
fiber/wireless needs more
support, and I appreciate
Mark's publicizing it. The USF
model today is that rural
high-cost support is for pure
wireline networks, $50k+/
home of Capex funded by
REA and paid off by USF at
$1k/month/home if that's
what it costs to pull fiber to
the farm. Wireless does not
support 100 Mbps upstream,
and has limited overall capac-
ity for IPTV entertainment,
but it sure beats dial-up, and
it's a lot more cost-effective
than rural glass.

Where I'm a bit uneasy about
Mark's plan is that it reminds
me of the FreePers' [Free
Pressers] one too. Both are
about creating a "third pipe"
to compete with the closed
duopoly, not about opening
up the formerly-was-and-
still-should-be common car-
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rier plant to, uh, common
carriage. Mark's emphasizes
cost effectiveness, while
FreeP's emphasizes big
spending and high speed.

Does yer man at the Huff
provide for Layer Zero open-
ness?

The Policy Process
and Canadian
Examples

Cooper: This is a policy
process that is unfolding
at a ridiculously rapid
pace and I must speak a
language that the policy-
makers understand. My
goal is to crate an envi-
ronment in which we can
allow the best technolo-
gies to meet basic needs
to prevail. You've identi-
fied lots of possibilities,
none of which are con-
templated by the incum-
bent communications
companies in a meaningful
way. We use the word
WIFI/WIMAX as names
that policymakers and the
public may actually recog-
nize, but they stand for a
wireless solution to the
basic service for the digi-
tal age.

Once the local/middle
mile backbone is built and
out of the control of the
incumbents, the superior
last mile technologies will
have a much better
chance of prevailing. If we
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can use a community-
based approach to basic
service and get to 10X10
mbits for mobile and those
who don't have a need for
or cannot afford a the 100
mbits service, we will
have liberated the com-
munications network from
the tyranny of the incum-
bents.

St. Arnaud: The business
model that Mark Cooper ad-
vocates has been deployed in
Canada in several jurisdic-
tions with mixed results:

(a) Alberta SuperNet prov-
ince wide network (b) Prince
Edward Island province wide
network (c) Villages Branches
in Quebec

The model seems to work
reasonably well in rural areas
and small communities,
where there is little or no
competition from incum-
bents, but has failed to gain
any traction in large urban
areas.

Harold Feld: I think it's im-
portant to ask what we mean
as the proper measure of
success for these initiatives.
For example [you wrote]:

St. Arnaud: The Alberta Su-
perNet is a good example.
This was a province wide ini-
tiative to deploy fiber and
WIMAX to all communities
and public building and pro-
vide high speed Internet to
all citizens. It was successful
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in reaching public institutions
and using schools as hubs for
WIMAX towers etc. But prices
from commercial providers
declined much faster than
from the government spon-
sored program and as a re-
sult it quickly became obso-
lete for home use. Even
schools are finding they can
get much better pricing from
local commercial providers
(even in small communities)
they can get from the gov-
ernment sponsored program.

Feld: Is the decline in cost
perhaps related to the avail-
ability of the Alberta Super-
Net as an alternative? I do
not know the local data, but
how do prices for availability
compare in places where
there is no government com-
petition?

One of the impacts of muni
broadband initiatives here in
the U.S. was that it prompted
private providers to deploy
swifter, provide better serv-
ice, and offer it at lower cost.
If that proved the case in Al-
berta, you need to take that
into account when consider-
ing whether the program
failed or succeeded.

I have said many times that I
do not expect public initia-
tives to out-Verizon Verizon.
Verizon is much better at be-
ing Verizon than any non-
profit driven entity will ever
be. But Verizon provides a
particular kind of service, ori-
ented to a particular set of
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customers, in a manner
which maximizes its own
profits. That's not a bad
thing. But it provides us as
citizens (or even as busi-
nesses) with a very limited
set of options.

The community hotspot
model offers a lot of valuable
features that are not inherent
in provision by private, profit-
maximizing firms. It offers a
safety net. It reenforces
community institutions and
potentially becomes a means
of creating and delivering lo-
cal content (we have some
very good examples from
community wireless net-
works). While it may do some
things less well, like tech
support, it will probably offer
things that private carriers
don't want to offer because
the profit margin is much
smaller -- like a plain vanilla
connection without all man-
ner of expensive fancy bells
and whistles grafted on that
drive up price.

I'm not arguing with your
empirical observations or
with your proper caution that
we need to learn from exist-
ing projects when we con-
sider a proper cost/benefit
analysis. I am only suggest-
ing we need to make sure we
have appropriate and agreed
upon metrics to determine
success or failure.

St Arnaud: Harold: Both you
and Mark, in a private ex-
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change, have a brought up a
very good point.

In the absence of projects
like SuperNet, would custom-
ers, especially in rural areas,
be getting the competitive
pricing they are experiencing
today?

The incumbents are so de-
termined to prove that mu-
nicipal networks will not
work, that they will go to any
length to undermine them.
So it poses and interesting
strategy - building out public
funded networks as a delib-
erate strategy to push in-
cumbents to more aggres-
sively roll out their networks.
Even if the public funded
network fails, it still may be a
better stimulus investment
than handing the money di-
rectly to the incumbents -
who will just pocket the
money and do the minimum
amount possible.

Earlier St Arnaud: The PEI
network is a similar model,
but has only recently been
deployed

The most successful model
was the Quebec Villages
Branches where the govern-
ment funded private sector
companies to build condo-
minium fiber networks in
partnership with communities
and schools. This allowed
many facilities based com-
petitors to serve a commu-
nity e.g. a customer could
have a choice of several Wi-
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Max providers. This ensured
competition and drove down
prices.

Joost van der Vlueten: Ap-
parently there are two do-
mains of BB-deployment: 1.
areas where the market can
do its work, given appropri-
ate market regulation (e.g.
unbundling, open access
etc.): at least big cities and
densely populated areas,
where government (national
or local) has a function
mainly to prevent problems
with parties that gain consid-
erable market power, and can
contribute to for example,
FttH by aggregation of de-
mand and other types of 'soft
policy') 2. rural/remote ar-
eas, where a more active role
of government (national or
local, possibly also finan-
cially) is required.

Cooper: To be sure. Different
technologies and regulatory
models will be used in differ-
ent areas. The problem is
that even in the large cit-
ies, where a "competitive"
model is plausible, the
cozy duopoly of cable and
teclos are not giving us
the network we need at a
price we can afford.

I recently did a debate in
which I declared that
1968 was the greatest
year in American regula-
tory history because in
that year the FCC made
the Carterphone and Com-
puter Inquiry decisions.
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These decisions liberated
the communications net-
work from the dead hand
of the monopoly network
owner. We have lost that
framework and won't re-
cover it any time soon.

Joost van der Vlueten: The
art of broadband deployment
is

A. to look at what is possible
and to envision it as if it
were there

B. do at little as possible and
as much as necessary to
get there.

C. take into account the in-
terests and power to block
of parties with vested in-
terests in the situation-as-
it-is.

The idealism required for
seeing “A” functions as a
blind fold for “C" Alas.

Mark Cooper: The first
draft of the broadband bill
is out and it contains only
$6.5 billion for rural areas.
This is a massive victory,
since we have stopped
them from spending bil-
lions to further entrench
the incumbents, especially
if we can liberate some of
the money for a
community-based wireless
approach, which is vastly
superior in rural areas.

http://www.cq.com/flatfiles/editorial
Files/budgetTracker/reference/docs/2
009011 5stim-hsummary.pdf
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Harold Feld then wrote at
http://www.wetmachine.com/totsf/ite
m/1442

After Blair Levin's warning to
the world (and the financial
markets in particular) that
the stimulus package will not
try to solve the broadband
problems in this country and
that people needed to stop
dreaming in the tens or even
hundreds of billions for
broadband, no one should be
surprised at today's an-
nouncement that the
Administration/House pro-
posal budgets $6 Billion for
broadband primarily in the
form of grants. Thank God!

There's an old Jewish joke
about how a Frenchman, a
Pole, and Jew saved Napo-
leon's life. Napoleon asks
what they want as a reward.
The Frenchman says his fam-
ily were aristocrats before the
revolution and he wants his
family lands restored.
"Granted," says the Emperor.
The Pole says he wants Po-
land liberated and her pre-
partition borders restored.
"Granted," says Napoleon.
The Jew says: "I want a real
nice piece of herring."

Napoleon stares, turns in dis-
gust to one of his attendants,
and says "get this man a nice
piece of herring from the
kitchen and then get him out
of my sight."

The Frenchman and the Pole
turn to the Jew and laugh
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"You could have asked for
anything! You idiot, that's the
Emperor of France! And you
asked for a nice piece of her-
ring!"

"Ha," answered the Jew. "You
think you're so smart? I'm
actually gonna get my her-
ring."

That's about how I feel about
the broadband stimulus
package. Sure, I'd love to
have had the feds build
fiber out to every home.
But I always knew that
wouldn't happen. Worse, I
figured that any HUGE pot
of money would invariably
end up chock full of good-
ies for incumbents with
zippo oversight. The old
tried and true formula of put-
ting money out like kids put
out milk and cookies for
Santa in the hopes that jolly
old St. Seidenberg will fes-
toon us with fiber, which has
worked for us soooooo well in
the past.

But a reasonable set of grant
proposals, properly targeted,
can do a boatload of good.
Consider Mark Cooper's
community hotspot approach,
for example, or the work of
ongoing projects such as the
Mountain Area Information
Network in rural North Caro-
lina or the Lawndale Commu-
nity Wireless Network in Chi-
cago or any of thousands of
projects in hundreds of com-
munities working to bridge
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the gap between connectivity
and digital exclusion.

Certainly we have a lot of
work to do to make this work
for us rather than have it get
sucked up by a bunch of
parasites with great PR or
artificially inhibited so that it
can't "compete with the pri-
vate sector" (i.e., can't actu-
ally provide any service or do
squat except as a subsidy for
incumbents). Just take a
gander over at Universal
Service Fund for what hap-
pens when you set up a pro-
gram to give out money and
then let the incumbents have
a hand in structuring it. The
folks at Free Press are al-
ready laying down a good
marker of asking for public
service and accountability
conditions to go with the
grants.

http://www.freepress.net/node/47297

I'lll add that Waxman took
this approach for HR 7000
last year. You want USF
money for wireless? Than you
and any parent or affiliate will
provide reasonable roaming.
Don't like it? Don't take
money from the public
trough.

http://www.wetmachine.com
/[totsf/item/1343 Same thing
here. You want a taste of that
broadband deployment
money? Then you make sure
we can tell how you are
spending the public money so
we can see if we get our
money's worth, and you op-
erate your network in a way
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that promotes our policy of
an open and transparent
internet. Don't want to do
that? Then don't take the
money.

I'll also add some recom-
mendations for who should
administer these grants. The
Technology Opportunities
Program (TOP) at Commerce
has a long track record of
funding programs intelligently
that produced major bang for
the buck. USDA's broadband
grant and loan program also
did a nice job - including cre-
ating competitive providers
until the incumbents had
them neutered.

But I'd also like to put in a
plug for the Office of Univer-
sity Partnerships over at
Housing and Urban Develop-
ment, especially the Commu-
nity Outreach Partnership
Center (COPC) program,
http://www.oup.org/program
s/aboutCOPC.asp which gave
grants for universities and
colleges to partner with local
communities (agency report/
promotional material here).
Granted I am biased because
the program was developed
by my Mom, Dr. Marcia
Marker Feld (Hi Mom!). But
funneling stuff through HUD
and Ag as well as through
NTIA and other usual sus-
pects such as NSF will make
this a "two-fer" or possibly a
"three-or-more-fer" by push-
ing multiple agendas at once.
For example, funneling
money through HUD - espe-
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cially if it is through COPC -
not only helps broadband de-
ployment to under-served
communities, it furthers the
urban agenda, gives a boost
to higher education, and
hopefully moves it away from
places where the parasites
hoping to suck up broadband
money for no return have
been making themselves
cozy for far too long. [Edi-
tor: a useful example of
trans-sectoral thinking.]

And as Blair Levin made clear
yesterday, this isn't the end
of the Administration's com-
mitment to broadband. We
have a lot of stimulatin' stuff
we can do without spending
more money - such as pass-
ing the Community Broad-
band Act to let local govern-
ments provide broadband
service and freeing up more
spectrum for unlicensed use.

So no bitching because the
Administration didn't want to
spend $200 billion on fiber to
the home. There are no short
cuts in public policy, and, if
we want universal affordable
broadband, we will need to
fight for it the hard way, not
get it as manna from Heaven.
In the meantime, let's make
sure those bastards don't
steal our herring. Stay tuned

Paul Budde: We have simi-
lar examples here in Australia
and New Zealand. As soon as
an alternative operator
launched a large scale wire-
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less broadband network the
incumbents dropped their
ADSL prices and the bus
models of the WIMAX opera-
tors collapsed. Despite 4
years of operation these op-
erators (Unwired in Australia
and Woosh in NZ) have not
been able to even reach half
a percentage of bb penetra-
tion. Also here in small re-
gional pockets WiMAX is suc-
cessful but if you count all of
these bb subs together again
you again wouldn't reach
0.5% of penetration. In com-
parison with the launch of
mobile broadband a year ago
(by the incumbent), this level
of penetration amongst bb
users is how over 20%.

Going back to Mark's points. I
fully agree that once we do
have a good backbone in
place (based on open access)
the last mile will find its own
solutions and yes wireless
could play a key role here,
but once the incumbents fi-
nally realise that they will
have to come to the party
they - in most situations -
will use their own last mile
connections at prices that
make it impossible for wire-
less operators to compete.
The natural infrastructure
monopolies will always make
it nearly impossible to com-
pete on infrastructure. But
one could argue that if we
have forced the incumbents
to play the open network/
competition game and we do
end up with low prices, open
networks and competition
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between services (not infra-
structure) that we have
reached our goals. In the end
infrastructure is a utility and I
don't have a real problem to
leave that in the hands of the
incumbents (once again
based on open networks,
etc).

The Winds of
Change Are
Blowing

Editor: Finally on January
22, we had from Harold Feld
an eloquent call to arms as
the result of an exchange
with Bruce Kushnick.

Feld: They have major
transparency mechanisms,
beef up the budget of GAO
and the Inspector Generals,
and created a new oversight
Board. It will, however, re-
quire people to actually care
enough to use these tools.

Kushnick: It will never have
oversight. History, even in
the good years, shows that it
requires real work and NO
ONE WILL TAKE ON THE IN-
CUMBENTS! It ain't gonna
happen...

Feld: Then why do you waste
your time?

As for me. Well, as I've said
before -- Ive had so many
people tell me I'll never get
what I'm working for that i
don't usually listen when they
explain to me why my getting
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it doesn't matter.

Kushnick: And the real
problem is the state commis-
sions, who are now essen-
tially working for the Bells in
many states, with some ex-
ceptions...

Feld: Perhaps you miss the
logic of your statement
above? You either get people
motivated to care -- or you
don't. Final tip -- people will
care much more in hard
times than in good times.

Kushnick: And one other
caveat -- We're finishing up a
report on CA phone bill prices
-- all services, all carriers

Feld: But why if you don't
think it matters?

Kushnick Enforcement is a
joke. Transparency is a joke.
And while I'd like to be opti-
mistic like Harold, the only
serious solution is way to
radical -- divestiture/
structural separation -- so
that the companies can't con-
trol the agenda of broadband
deployment. ---

Feld: Hmmm....taste the bit-
ter.

My brother the educator likes
to say: "Parents are not
keeping their "good" children
at home. The ones they send
to the classroom are the ones
they have, so you better fig-
ure out how to teach them."
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The people we have are the
ones out there. If we can't
figure out how to motivate
'em, we can give up now. If
you've been working your ass
off for ten years and noth-
ing's changed, it m ight be
because there's no way to
win. Or it might be time to
think about switching tactics.

Kushnick: I'd like to be a
believer, but actions speak
louder than anything with
Susan's comments, it's clear
no one is watching now....

Feld: And so it shall be, and
so it shall always remain? If
I am delusional, I must say it
has proven a rather func-
tional delusion.

Things I have heard in the
last few years:

"You will never get the FCC to
take on cable."

"You will never get any condi-
tions on the 700 MHz auc-
tion."

"Getting rid of the media
ownership limits is a done
deal."

"Why on Earth are you bring-
ing a complaint against Com-
cast? Even Kevin Martin
won't want to do anything on
network neutrality."

"You will never get white

spaces, the broadcasters are
too powerful."
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"There is no way you can
keep 3.65 GHz from going to
licensed WiMax, Intel is push-
ing for it."

Of course, the same folks
have always rushed in to ex-
plain why actually disproving
each one of those statements
didn't matter. Because the
FCC taking on cable was
"really" just Martin working
for the Bells. And getting
conditions on the 700 MHz
auction didn't really matter
because Verizon got the
spectrum and they'll figure
out how to cheat us. And old
media doesn't matter and
cross-ownership got relaxed
so who cares that you saved
all the rest. And the result in
the Comcast complaint didn't
matter, and it's bad anyway
because it derails us from
real rules and blah blah blah
blah.

Oh we have lost ground too,
no mistake. But after
700,000 people were willing
to file comments in the 700
MHz auction proceeding on
something as wonky as wire-
less Carterfone, I stopped
listening to how the public
can't get it.

There is a tide in the affairs
of men, some shakey guy
said. And also a good deal of
inertia, I will add. Like the
Hobbits of the Shire, we lived
so well so long most of us
forgot that getting justice and
changing attitudes is a long
fight measured in *years* --
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against a well financed oppo-
sition with infinite patience
and operating on multiple
levels. Small wonder that, as
years passed and people
were prosperous, that the
tide flowed with the incum-
bents and the few reformers
and opponents found it hard
going indeed.

But that tide is turning and
the Shire is rousing. There is
an interest and an energy
directed at the management
of policy not seen in far too
long. It is for the most part
still unformed -- more an al-
lergic reaction to the last 30
years of free market trium-
phalism than an organized
movement. But it is a real
current looking for direction,
and it lies with us whether we
shall ride it and shape it or
whether we shall allow others
to but rocks and shoals in its
path.

But our worst enemy is not
the Bells or cable or any
other company or incumbent.
It is ourselves, unable to
grasp that the world is
changing and the moment for
action and organization has
come. Like the Children of
Israel taken from Egypt, we
may lack the essential char-
acter to be a free people
even when the Almighty
hands it to us on a silver
plater. Go read your Bible
and you will find that no
sooner had God split the Red
Sea and drowned the Egyp-
tians that the Children of Is-
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rael were bitching and moan-
ing that it was too hot, they
were too tired, how long was
this gonna take, and why the
heck did you bring us out of
slavery to die in this miser-
able desert anyway? When
the spies returned from the
Holy Land, they reported "it
is as a land flowing with milk
and honey -- but the inhabi-
tants are giants. AS GRASS-
HOPPERS WE FELT OUR-
SELVES TO BE, AND SO WE
MUST HAVE APPEARED TO
THEM."

Well, if I am a grasshopper, I
mean to bring a whole swarm
of my friends with me to the
party. But I do not think of
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myself as a grasshopper, or
the opponents as unbeatable
giants. It's a challenge, no
doubt about it. And much
unfairness and waste will still
happen, bad guys will still
manage to lay their cuckoo
eggs in our public nest, push-
ing out productive projects
and demanding we feed
them. But we can also ac-
complish much good.

Unless, of course, you figure
yourself to be a grasshopper.
Look at yourself, Bruce. The
stimulus bill is proposing
tools that will make the job
you are doing now ten times
easier. But you are reflex-
ively spitting on them. "Oh
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no I'm not, I'm just being re-
alistic, this is good but it
doesn't really change any-
thing because nothing can
really be changed because
the way it was is the way it
will always be."

So you take your reality, and
I'll take mine. Feel free to
pity me my naivete and to
feel sorry for the inevitable
crushing of my spirit. As for
me, I'll find some younger
grasshoppers with an appe-
tite and a willingness to try
something new. I think I see
some green fields over the
Jordan River.
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IPv4 Numbers to Become Transferable and
Consequently Property

A Introductory and Interpretive Essay for the Symposium Discussion on

A Tipping Point for the
Internet?

Catching the precise moment
of a tectonic shift in a global
system as large and impor-
tant as the Internet may be
viewed as an exercise in the
improbable. However, I point
out in this summary that I
think we are precisely in the
midst of such a shift. The
largest portion of this issue is
approximately 20,000 words
of discussion of the ramifica-
tions of the exhaustion of the
remaining pool of routable
IPv4 address blocks - (pp.
30-63). This article serves as
an introduction to that de-
tailed discussion.

The RIPE policy announce-
ment of December 16, 2008
sets conditions by which RIPE
members who have IPv4 ad-
dress block assignments can
reassign some or all of them
to other members. Although
the action, at first glance
may seem trivial, it is hap-
pening only because the pool
of assignable IPv4 numbers,
a limited resource on which
internet growth depends, is
running out. As the discus-
sion in this issue points out,
this change in policy has
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Pages 30-63 of This Issue

ramifications of which almost
all of those who depend on
use of the internet are un-
aware. This shift in the per-
missible use of the internet’s
most basic economic re-
source will have profound
consequences. It is tanta-
mount to the adjustment of
stresses deep with in the San
Andreas fault. The new poli-
cies will begin to send trem-
ors through the global sys-
tem in ways that bode ill for
the open and competitive
internet we have known so
far.

The Context

IPv4 numbers are the fun-
damental building blocs of
the global internet. While
people can “participate” in
the direct provision of inter-
net content offering and web
hosting based on transitory
assignments of IPv4 num-
bers, the assignment of IP
numbers on a permanent ba-
sis from a Regional internet
Registry (RIR) is the only way
a business can enable itself
to route its customer’s traffic
via an ASN number. Such
capabilities establish such a
business as one of about
30,000 independent provid-
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ers of Internet service in the
world.

With the beginning of the
Internet in the 1980s, a
handful of universities and
large corporations were able
to participate in the deploy-
ment of TCP/IP as a trans-
parent overlay of carrier net-
works. The protocol was
hardware independent in a
way that that other network-
ing protocols were not. Be-
cause of this independence,
the university community and
its technology partners were
able to construct an inter-
network of networks on a
large and rapidly growing
scale. US government policy
under the leadership of the
NSF enabled the NSFnet
backbone to interconnect to
foreign networks in the late
80s and early 90s. At the
same time, with a loosening
of acceptable use policy, the
NSF enabled small scale dial
up commercial providers to
connect to university end-
points. The university based
Internet began to morph into
the commercial Internet.

With the advent of the com-
mercial Internet as marked
by the decommissioning of
the NSFNet backbone on April

PAGE1S



THE COOK REPORT ON INTERNET PROTOCOL MARCH 2009

1, 1995, the number of serv-
ice providers, by then in the
hundreds, quickly increased
to thousands of independent
ISP businesses. To facilitate
the process of IP number as-
signments (the street ad-
dresses for the delivery of
‘packets’), regional internet
registries (RIR)s were estab-
lished. In turn these regis-
tries were used by their
members to administer the
policies that they, the mem-
bers, established for the
gradual assignment of the
IPv4 blocks of numbers
needed by newly formed ISP
business that wanted to be-
come independent economic
participants in the rapidly
growing protocol overlay be-
ing constructed with a di-
verse mix of technology in-
puts including campus and
corporate LANs, new green-
field point-to-point facilities,
and fractional infrastructure
products bought or leased
form incumbent carriers.

The IPv4 numbers were sim-
ply an indispensable part of
the TCP/IP protocol. To set
up a service using TCP/IP, the
service providers needed to
be able to assign their cus-
tomers unique IPv4 numbers
from which and to which
packets could be sent. The
use of the IPv4 address
blocks of specific sizes was
supported on the basis that
the ISP needed that many IP
addresses -- no more, no less
-- in order to connect useful
things to the Internet, and
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that particular allocation was
justified for as long as that
need remained -- no more,
no less. If the business was
disbanded, the IPv4 blocs
had to be returned to the
registry to be reassigned.
The blocks were not owned,
They were not property. In
economic terms, they were in
effect "inalienable" -- not
subject to being sold or
transferred by the original
allocation recipient to a third
party, or to being purchased
or acquired in other ways by
a third party.

The blocks were like spec-
trum frequency assignments
before frequency was auc-
tioned. While spectrum fre-
quency was there to be used
according to the rules of the
regulator, the IPv4 blocs were
there to be used according to
the rules set by the ISP
members of the RIR. In the
case of radio you broadcast
on the frequency. Before
auctions you could not claim
to own the frequency. In the
case of the ISP, IPv4 num-
bers are obtained directly
from the reserve address re-
source pool administered on
behalf of the ISP community
by the Regional internet Reg-
istry, or alternately from a
RIR member ISP. This hierar-
chical arrangement, with
neutral RIRs at the top, com-
peting ISPs at the next level,
and individual users below
that, parallels the organiza-
tion of the banking sector,
with a central bank (or occa-
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sionally, a "banker's club") at
the top, competing lending
institutions at the next level,
and aspiring borrowers be-
low, according to Tom Vest.

Vest suggests that this sym-
metry is no coincidence, but
rather a product of the fact
that IP addresses performs
the same kind of "medium of
exchange" function that
money plays in the conven-
tional economy -- and that
the uses of IP addresses are
subject to the same kind of
systemic risks that can ren-
der money useless in certain
circumstances in the wider
world, for example, in times
of extreme inflation or defla-
tion.

Consequently IPv4 number
assighments had economic
utility by virtue of the fact
that they were an indispen-
sable part of the TCP/IP pro-
tocol that could be used as a
transparent overlay" technol-
ogy across carrier networks.
The overlay was transparent
to the networks that did not
distinguish data network pro-
tocols from voice. Inter net-
works could be built atop
various (telco) inputs, gener-
ally without requesting or se-
curing their explicit permis-
sion about how the inputs
would be used. Why? Be-
cause TCP/IP was just one of
many data protocols to which
the telcos were obligated to
provide common carriage.

For the 1980s all this worked
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well. Nevertheless, as long
as IP addresses are essential
but scarce, the prospect of a
single entity having control of
IP addresses created an ines-
capable conflict of interest for
competing service providers.
Recognizing this fact, begin-
ning in 1993, ISP communi-
ties started establishing
quasi-independent central
bank-like institutions -- "re-
gional internet registries" op
RIRs-- to administer the dis-
tribution of these critical re-
sources for the purpose of
connecting useful things to
the Internet.

The Tectonic Shift

Until December 2008, IP ad-
dresses distributed via the
RIR system could not be
bought or sold; i.e., they
lacked the quality of "alien-
ability," which economists
regard as an essential feature
of private property. But this
lack was itself a feature - not
a bug. IPv4 could be used
only by an entity that agreed
to create value by actively
contributing to the Internet
system. IPv4's lack of any
other kind of use value, and
the conscious collective deci-
sion to prevent it from ac-
quiring exchange value, were
the primary causes and ra-
tionale for creation of the
RIRs and the "needs-based"
allocation regime in the first
place.

However, IP addresses can
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also have an "exchange
value" if they have become
scarce; that is, if those that
actually need IPv4 now to
attach useful things to the
Internet can only obtain ad-
dresses from someone else
that needs them less, and
thus may be persuaded to
part with them for some con-
sideration. This is the strat-
egy that was, in effect, cho-
sen by the RIPE community
when an IPv4 resource trans-
fer policy was approved on
December 16, 2008.

It was not the only conceiv-
able strategy. For example, if
the successor IPv6 address-
ing format had been trans-
parently adopted by most or
all community members, the
scarcity and intrinsic ex-
change value of IPv4 ad-
dressing would have disap-
peared. But that did not hap-
pen.

Moreover, the fact that IPv6
has been rejected has even
more far-reaching implica-
tions. Making IP number re-
sources "alienable" strips
them of one of the critical
features that previously
made them (1) irrelevant and
transparent to countries and
national jurisdictions, and (2)
effectively manageable
through voluntary, "self-
governance" mechanisms.

If and when IP numbers be-
come alienable, economic
substance doctrine will even-
tually dictate that they ARE

COOK NETWORK CONSULTANTS 431 GREENWAY AVE. EWING, NJ 08618-2711 uUsA

property for all practical (and
legal, and regulatory, and
taxation) purposes, regard-
less of whether some people
might want to claim other-
wise. The reason for this
conclusion is that, given the
economic impact of these
markets, there will be litiga-
tion. When litigation occurs
that the transaction (address
block transfer) must have a
meaningful economic purpose
to be legitimate or sustain-
able in a court of law. An af-
firmative answer means that
the IP Block transfer is one
that involves property (some-
thing of economic value to
the possessor. Going down
this road invites government
involvement. Because when
IPv4 assignments become
property, the only entity that
can tell you what to do or
what not to do with your pri-
vate property is the property
rights guarantor, i.e., the
government.

Given the new opportunity to
"own" IP addresses, how are
incumbent services providers
-- and especially incumbent
facilities-based carriers --
likely to respond? The out-
come of another recent and
relevant privatization initia-
tive -- i.e., U.S. spectrum
auctions -- suggests a likely,
if chilling, scenario. Given the
benefits of securing scarce
resources for their own cus-
tomers, but even more im-
portantly of blocking any
possibility of competitive by-
pass, one may assume that
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incumbent territorial fa-
cilities owners will do eve-
rything they can to ac-
quire all available IPv4
addresses. Success would
empower them to become
the unilateral arbiters of all
uses of the TCP/IP overlay --
they will be able to de-
mand whatever share they
want of any IP-based
service that they permit,
and absolutely preclude
any services that they dis-
like.

Even if this scenario seems
too pessimistic, it is hard to
avoid the conclusion that, af-
ter all the usable IPv4 blocks
have been distributed (circa
2011), the inheritors of RIR-
era IPv4 will literally possess
the keys to the kingdom.
They will stand to achieve
and enjoy permanent market
power simply by doing noth-
ing. That could mean that the
"open Internet" could be fin-
ished forever -- or at least
that the next moment of
openness may come only af-
ter some new technology is
invented that makes it possi-
ble to bypass TCP/IP in the
same way that the latter
made it possible to bypass
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the arbitrary restrictions im-
posed by telco facility own-
ers.

The prospects currently look
grim. On 24 January 2009
the ARIN Advisory Council
(AC), acting under the provi-
sions of the ARIN Policy De-
velopment Process, recom-
mended that the ARIN Board
of Trustees adopt: Draft Pol-
icy 2007-14: Resource Re-
view Process

http://www.arin.net/policy/pr

oposals/2007_14.html

This policy document will put
in play a process even less
transparent than that created
by the members of RIPE.
The only apparent way out
might be for the registries
and IANA to step back from
the brink and establish pro-
cedures by which new en-
trants could be very gradually
allocated the remaining num-
bers.

No, the Internet will not dis-
appear, it will however be-
come much more expensive
to use. It will also likely
fragment and lose its ability
to stimulate growth and in
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novation. Once the prop-
erty right is recognized,its
current beneficiaries will
never willingly give it up.
So no IPv6, or any other
successor addressing for-
mat or technology that
might reduce the rights
and values of the new
IPv4 ownership class --
will ever be accepted by
them.

The Internet then becomes
the newly entrenched PSTN.
It will become the domain of
its new feudal lords who own
not only not only the most
indispensable component
(the IPv4 numbers) needed
to implement the the overlay
protocol but this time the
physical network as well.

The call then becomes where
is the next bypass technol-

ogy?

Acknowledgment: Thanks
to Tom Vest who gave valu-
able assistance in getting all
this in focus, and clarified
many historical and technical
details. Editorial comments
or interpretations, especially
regarding specific RIRs, are
my own
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Symposium Discussion November 18 2008 - January 18 2009

Who Should Provision

Telecommunications Infrastructure?
Government or Private Entities?

Editor's Introduction

With the dawn of a new gov-
ernment of competence and
intelligence there is reason to
hope. The period between
the American election and the
inauguration produced much
useful conversation on the
Economics of IP Networks
list. This discussion covers
two months since the previ-
ous issue was just devoted to
the lightwaves in the Nether-
lands material.

Thinking About
Infrastructure

On November 18 Chris Sav-
age: So some telecom semi-
nar somewhere should have
the following as its exam
question:

Some infrastructure networks
are provided by private enti-
ties. These include most elec-
trical transmission facilities,
gas pipelines, and long-haul
railroads. Some infrastructure
networks are provided by the
public. These include roads,
most (but not all) water and
sewer systems, and most
subway systems. Historically
telecommunications infra-
structure has been provided
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by private entities, generally
akin to electrical transmission
facilities and railroads.

It has been suggested that
this model is fully adequate
for the 21st Century as the
Internet and wireless com-
munications become the
dominant forms of communi-
cations in the United States
and the world.

Discuss this suggestion. Do
you agree or disagree? Why?

Joe Kelly: I don't have time
to write a detailed exam re-
play, but if I did, I might ar-
gue that the question is
somewhat flawed.

Telecommunications networks
are no longer 'akin' to electri-
cal transmission facilities and
railroads. Fifty years ago,
electrical transmission facili-
ties carried a form of con-
trolled power into homes and
businesses, while railroads
carried trains, which in turn
carried people and goods,
between fixed points.

Today, electrical transmission
facilities carry a form of con-
trolled power into homes and
businesses, while railroads
carry trains, which in turn
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carry people and goods, be-
tween fixed points.

In short, both utilities per-
form the same service they
did 50 years ago (albeit more
safely). We can do more with
electricity in the home and
office today, but that's not
because the nature of electri-
cal supply has changed

but because new devices and
appliances were invented.

Fifty years ago, Telecommu-
nications networks carried
voice calls into homes and
businesses. Today, they carry
infinitely more. They enable
data and video, they enable
real time financial trading,
they allow us to shop and eat
out without having to carry
cash, they keep us safe on
the roads and in the air (and
on the railroads).

The key difference between
telecommunications and the
water, electricity, gas and rail
and roads networks is they
are true 'utilities'. The level
of innovation in the network
is what distinguishes com-
munications from utilities.

Wagter: Joe, I'll have to dis-
agree with your approach.
We are just at the beginning
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of a massive transformation
of our power grid fueled by
the changes in how we use
and produce and exchange
energy, A lot of innovation is
expected. Nevertheless 1
would never use that fact as
a reason to argue for the pri-
vatization the physical trans-
mission network because it is
no longer a utility when you
innovate a lot.

Over here in the Netherlands
the physical network is being
separated from production,
sales, consumption and so
on. The physical transmission
network is a public utility, the
rest is left to the market. The
same view is actively sup-
ported by the EC. We do not
privatize our road network
because there is a massive
level of innovation in our
cars, what we can do with it
and so on.

Fibers are conduits for
light. The best fiber
does....nothing (but guide
the light). Only when you
start pushing light
through the fibers, modu-
late the light, and convert
it into information it be-
comes a telecommunica-
tions network. You can in-
novate as much as you
want in pushing and
modulating light, it does
not affect the fiber at all.

The fiber is a utility.

Tom Vest to Savage: This
formulation is too general,
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and begs the question, "ade-
quate to what end?" Private
provision seems to be fully
adequate in Korea and Japan
at the moment, at least for
the ends that make sense to
me personally. It also ap-
pears, to me at least, to be
adequate in the EU member
states where I work and/or
regularly visit. It seems to be
profoundly inadequate in
some other other countries,
including some OECD mem-
ber economies.

In all of the markets men-
tioned above, Internet appli-
cations and optical fiber-
based technologies more
work or less the same. One
may agree that they're more
like roads, or less like utilities
as Joe suggests, but what-
ever you think they are,
they're pretty much the same
no mater where you happen
to observe them.

Something else other than
gross ownership structure is
determining whether, when,
and where the facilities that
we associate with communi-
cations services are fully
adequate, or not.

Cowen: [we have a] problem
of being able to explain the
transport of Communications
across the world in any terms
other than pipe metaphors.

We have thought that freight
transport in those brightly
coloured containers loaded
whether on ships or railways
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or road or air is a better
metaphor.

Most importantly for jobs and
growth and prosperity the
importance and industrial
scale of what is done, the ef-
fects that it has on worldwide
commerce and industry is
better communicated if
freight transport is used; and
the value of the service and
the way it is supplied is bet-
ter understood by those with
less technology knowledge.

Those that that is provide the
'Digital Freight Trains' of our
generation can also commu-
nicate their importance to
society with higher impact if
this metaphor is used.

Barron: I don’t think the
freight metaphor is the right
one unfortunately. It con-
notes "content" and puts us
squarely back in the old
paradigm of centralized pro-
duction (ie Hollywood) and
consumers. While that model
isn't going away tomorrow,
all of the transport metaphors
ultimately fail to convey the
game-changing nature of the
net.

Hassinger: Kevin - I agree, 1
think for the transport meta-
phors to work one has to
imagine that all shipments
are carried in identically
shaped boxes that each are
self-aware, knowing who sent
them, what they contain and
where they are going. That
way, any firm or individual
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could grab one or more ship-
ping boxes and deliver them.
Some might set up huge UPS
scale air-based operations,
others might build larger
standardized containers for
moving massive numbers of
smaller boxes on ships, oth-
ers might just jump on their
bike, drop by a depot on the
way to work, grab a single
box and drop it off on their
way. Only that level of hypo-
thetical model approximates
the dynamics of the modern
communications landscape,
from backbone peering down
to p2p voip and file sharing...
Coincidentally, it would also
make for a really cool global
distribution network. =-)

Cole: I have my own difficul-
ties with Eric Raymond's "The
Cathedral and the Bazaar"
that I have discussed with
him (I think he mischaracter-
izes how cathedrals are actu-
ally built), but I think some of
what he says about the Ba-
zaar may apply here.

If we think of the "Internet"
as a world-wide bazaar, with
everyone allowed to be both
buyer and seller (or giver and
receiver), bringing to it what-
ever they choose to bring
(within some legal limits), I
think we capture more of the
flavor of the constantly
changing "content" and the
constantly changing "links."
Perhaps a "flea market" or
swap meet would be even
better, as those typically have
participants both large and

©2009

small, commercial and non-
commercial, etc. and are of-
ten sponsored/hosted by
some organization that pro-
vides the physical facilities --
usually paid for by charging
exhibitors and attendees a
flat fee, NOT a percentage of
the action.

The world-wide swap meet is
my current favorite, since it
suggests both commercial
and non-commercial interac-
tions.

Barron: world-wide swap
meet - i love it. Although with
one crucial distinction: we
are moving from the ex-
change of goods to the ex-
change of ideas, which is not
simply a substitution. Physi-
cal goods do not have the
propensity to alter each other
(at least not directly and im-
mediately) in the way that
ideas or communications do.

So back to Chris' original
question - the infrastructure
(as distinct from the services)
needs to be treated as a pub-
lic good in order to maximize
availability and create a level
playing field. This is not a
question of monopoly (gov-
ernment or otherwise), but
merely an understanding that
we are talking about public
ownership as in beaches and
the air we breathe. On the
other hand, services should
be open to all providers in
order to allow innovation.
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Cecil: One word, for me,
covers it: functionality. That's
what people want. What they
do w/ it is pretty much lim-
ited to their creativity, but,
more importantly, is always
relative to whatever it is they
are choosing to be at that
moment in time. In that re-
gard, I think Cathedral & Ba-
zaar really miss it as do
goods, ideas, or services. It
may or many not be any or
all or none of those. And
therein lies the power of the
Internet: functionality.

Barron: True - functionality
is it. But how do you maxi-
mize it? We made do with
300 bps modems back in the
day and are still making do
with "dsl modems". As long
as we see the net as a se-
ries of tubes for different
flavors of content, we will
continue sucking for air.
We can't simply say it's
about whatever we dream
up (however much that
may be true). Perhaps if
we talk about connectivity
rather than transport, we
get closer to heart of the
matter.

Cecil: Functionality is nei-
ther minutes nor capacity.
It is technology agnostic.
Rather it is simply what
people do with available
resources. And, as you
point out, more rational
use and allocation of re-
sources makes for better
functionality. Lots of func-
tionality rocks; fighting
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over minutes, pipes, sub-
sidies, universal service
for this silo or that silo, by
contrast, sucks enormous
amounts of air, among
other things, but emits a
few things too.

But functionality is
broader than the Internet,
and the Internet is
broader than communica-
tions networks on ster-
oids. On a planet where
we consume 2 planets
worth of resources (or
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more) we MUST do MORE
with LESS. Functionality is
about increasing the basic
intelligence, adaptability,
utility, and efficiency of
planetary infrastructures
upon civilization runs.
Evolution says escape the
limits of your system or
die. It is very technology
agnostic.

Whatever we do, therefore,
let's begin with the end in
mind, but let that end be
broad, flexible, and adaptive:
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let it be a New Beginning(tm)
rather than The End (tm).

The unifying goal, it seems to
me, is simple: a sustainable
living planet. Functionality
helps. A lot. The rest, IMVHO,
are details.
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Fiber Unbundling in the Netherlands
KPN/Reggefiber Offer Fiber for Twelve

Euros per Month

Nov 24 COOK Report: OPTA
cheers fiber investments"
http://opta.nl/asp/publicaties/docume

nt.asp?id=2781

"OPTA publishes new fiber
rules, KPN satisfied"
http://webwereld.nl/articles/53704/op
ta-publiceert-nieuwe-glasvezelregels-
-kpn-tevreden.html

Budde: The crunch is that
OPTA agreed to accept prices
set by Reggefiber (41%
owned by incumbent KPN).
Fiber investment access costs
vary between E775 and E
1025 per home. This results
in monthly fiber access
charges of between E12 and
E15 and in some high cost
areas they might go up to
E14.50 and E17.50

Van der Berg: OPTA hasn't
agreed yet ;-) it's a proposal.
MONDAY, 24 NOVEMBER
2008 KPN/Reggefiber offer
fiber for €12 euro/month

The Dutch will get wholesale
fibre for between €12 and
€17,50 a month. OPTA has
just released its opinion on
investments in fibre networks
where a party with significant
market power is involved.
You have until January to
voice your objections and
then the digging starts.
That's what tonight’s pub-
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lished document says (more
or less). To find out much
more about this proposed
deal and its background and
how KPN and Reggefiber fit
together see these uberval-
ued , super-duper, hi-James-
we-copy-your-style fellow-
bloggers and my own stuff. I
hope those guys will go into
comparisons on price etc as
I'm now going to go to sleep.

To start with the sweet stuff
in the back of the document.
In the annex you can find the
prices for the Optical Distri-
bution Frame service of Reg-
gefiber as the passive opera-
tor of the FTTH-network. The
offer is for a wholesale serv-
ice. The annex is written as
the contract that operators of
the active services on the
network will have to sign. All
costs are excluding VAT
(19%) and applicable dis-
counts

Depending on the area type
there will be different CAPEX.
The monthly fee per cus-
tomer is dependent upon the
area type and CAPEX. Nor-
mally the price should be at
the first price, but it may go
up by as much as €2,50 if
certain penetration rates
aren't reached to satisfaction
etc. If an area has a higher
or lower CAPEX, every 50
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Euro's is another bracket and
another 75 cents. There is a
discount for bringing in more
customers in a specific area.
The discounts are as follows:

[snip].

This sounds like a good
teaser for KPN as it will give
them discounts in their retail
side when they bring cus-
tomers over from the DSL
offers to the new environ-
ment. There are some con-
nection, disconnection fees,
Pop-fees etc. Most are one-
off, some monthly. Energy is
outside the scope. In the ac-
companying letter OPTA says
it agrees with the Reggefi-
ber's pricing. It will formally
say so on December 19th and
explain its reasoning after
which it will notify Brussels
and give you time to voice
your objections. The Dutch
Competition Authority NMA
will start this week on a mar-
ket test.

The main bit of the letter
however is the market con-
sultation of the proposed pol-
icy rules for price regulation
for unbundled access to fiber
optic networks. You have un-
til December 8th to have an
opinion. This bit is full of le-
galese. So I'll try to condense
it. Everything is done in con-
junction with the Proposed
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decision for the unbundled
access to the wholesale level
of November 5th. In this pro-
posed decision KPN is desig-
nated as a party with Signifi-
cant Market Power.

OPTA nicely adheres to the
stated goals of infrastructure
competition. On paper it
looks good, but realistically
we won't see a second, third
and fifth party rolling out a
FTTH network under these
conditions. The Netherlands
is stuck with Cable vs KPN
forever and wireless will play
a minor role too.

OPTA will regulate the offer
done by Reggefiber and KPN
as it would with a copper
network. So there are protec-
tions against price squeeze,
discriminatory pricing and
excessive prices. Nothing on
delaying tactics, which is a
bit of a pity as I would think
that KPN's All-IP plans have
already sown Fear Uncer-
tainty and Doubt in the inves-
tors community and this plan
just ups the ante.

The regulation will be by cre-
ating a ceiling for the prices
Reggefiber can ask for its
wholesale offer. The calcula-
tion of the price is done by
using a variable All-Risk
Weighted Average Cost of
Capital. The WACC consists of
the standard WACC for the
copper network, with on top
of it: An extra fiber WACC as
fiber is a risky investment by
itself. This one is thought to
be variable and decreasing
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over time as the investors
know better what they got
themselves into. a regulatory
risk WACC, which is stable as
regulators are notoriously
unstable and investors want
to be compensated.

If the internal rate of revenue
goes over the WACC than
OPTA will either lower the
ceiling or Reggefiber will need
to quikckly invest more into
less profitable regions. OPTA
will evaluate the ceilings
every three years based on
the entire business case. Nice
thing is that the Reggefiber is
allowed to increase prices in
accordance with the official
Dutch inflation numbers.
(Now how does that work in a
time of deflation). Unfortu-
nately there are no numbers
on the height of the WACC
etc yet. OPTA does promise
to be vigilant and guard that
Reggefiber won't make ex-
cessive profits by misrepre-
senting potential penetration
rates, Capex per region etc
etc.

Rood: The crunch is a bit
different. Reggefiber acqui-
sition has not yet been ap-
proved by our M&A authori-
ties. Therefore Reggefiber
FTTH management has till
today very little interaction
with prospective buyer KPN.
As long as they kept operat-
ing inside the business plan
KPN agreed upon, KPN is
learning what it means if you
have lost the gas pedal to a
new entrant, they do not
know where their feet are
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and the regulator is thinking
they are with their foot on
the brake ...

Soon we will learn who is
holding the steering wheel
here, who is looking in the
rear mirror attempting to de-
cipher in which way they are
driving and who is kicking
and screaming.

According to the IPTV news
site
http://www.iptv-news.com/content/vi
ew/2565/64/

KPN receives "sufficient clar-
ity" on FTTH regulation, but
no mass roll-out yet Novem-
ber 25, 2008 - Dutch telco
KPN has stated that it has
received sufficient clarity "for
now" from telecoms regulator
OPTA and the Dutch competi-
tion watchdog NMa on the
regulation of access to fibre-
to-the-home networks, and
will continue its investments
in FTTH as announced earlier
this year. The company has
submitted a proposal in part-
nership with Dutch fibre-optic
provider Reggefiber to the
NMa, requesting approval for
their proposed joint venture
for the rollout of FTTH net-
works. KPN reports that al-
though it will continue with
its investments as planned, it
does not yet have the inten-
tion to roll-out FTTH on a
large scale in the Nether-
lands. KPN and Reggefiber
report that they will assess
all plans based on timing and
location, considering whether
new investments can be "jus-
tified commercially", and tak-
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ing into account the regula-
tory framework. KPN will pro-
ceed with its current FTTH
pilots in five Dutch cities, and
a commercial evaluation will
be conducted in the first half
of next year.

Van der Berg: Formal
statement by KPN --Den
Haag, 25-11-08 KPN and
Reggefiber have received suf-
ficient clarity for now from
OPTA and the Dutch competi-
tion authority (NMa) on the
regulation of access to Fiber-
to-the-Home (FttH) net-
works. In light of this, KPN
and Reggefiber have submit-
ted a proposal including ac-
cess tariffs to the NMa, re-
questing for approval of their
proposed joint venture for
the rollout of FttH networks.

KPN will continue its invest-
ments in FttH as announced
earlier in 2008. However, KPN
does not yet have the intention
to roll out FttH on a large scale
in the Netherlands. KPN and
Reggefiber will assess all plans
based on timing and location,
considering whether new in-
vestments can be justified
commercially and taking into
account the regulatory frame-
work. KPN will proceed with its
current FttH pilots in five Dutch
cities.

http://www.kpn.com/corporate/nl/pers/p
ersber.htm?contentid=6690 A com-
mercial evaluation will be con-
ducted in the first half of 2009.

Vincent Dekker: I always
tend to read statements word
for word. As a journalist I
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know many PR-words usually
have more than only the ob-
vious meaning. They are
used so that a company can
later say: 'Ahh, did you think
we meant A? No, no, we
really, really meant B..."

KPN now says it does 'not
yet' have the intention to roll
out FTTH on a large scale.
Not yet doesn't give us any
certainty at all on what their
intentions will be tomorrow...
And 'intention' is a beautiful
word too. Who will blame
them if tomorrow the CEO
says: 'Ohh, we did not intend
to yesterday, but today all of
a sudden we got this chance
in a lifetime..."

The next sentence: 'KPN and
Reggefiber will assess all
plans based on timing and
location, considering whether
new investments can be jus-
tified commercially and tak-
ing into account the regula-
tory framework.' describes
pretty much what every sen-
sible company will and should
always do.
And the
third and
fourth sen-
tences only
say that
they will not
stop their
pilots (no
surprise
here) and
will evaluate
these after
the roll out
in these cit-
ies (very

COOK NETWORK CONSULTANTS 431 GREENWAY AVE. EWING, NJ 08618-2711 uUsA

sound idea indeed).

So unless KPN is putting out
a statement that they will
definitely not proceed with or
decide to any roll out any-
where else before June 2009
(which they won't put out) I
don't think they are putting
the brakes on anything. They
just want to make it look like
that.

In the meanwhile, their joint
venture with Reggefiber
(Glashart) is signing up new
fiber customers by the thou-
sands in more then 50 cities
and villages all across the
country.See my map of The
Netherlands here:

http://www.trouw.nl/nieuws/economi
e/article1905291.ece/Glasvezelnet w
erft _snel klanten .html. With
green dots: ftth roll out com-
plete orange dots: roll out in

progress blue dots: actively
attracting customers; no roll
out yet. Would be a big
shame to keep those cus-
tomers waiting unnecessarily
long, wouldn't it?
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Bit Torrent Changes to Use of UDP in P2P

Goldstein: Those who feel
that it should be a crime to
treat any packets differently
from any others should pay
attention to what BitTorrent
Inc. is up to.

Bittorrent declares war on
VolP, gamers
http://www.theregister.co.uk/
2008/12/01/richard_bennett
utorrent udp/

(Yes, it's that Richard Ben-
nett, who opposed the ortho-
neuts at the FCC Freak
Shows.) <quote> Gamers,
VoIP and video conference
users beware. The leading
BitTorrent software authors
have declared war on you -
and any users wanting to
wring high performance out
of their networks. A key de-
sign change in the P2P appli-
cation promises to make the
headaches faced by ISPs so
far look like a party game. So
what's happened, and why
does it matter?

Upset about Bell Canada's
system for allocating band-
width fairly among internet
users, the developers of the
uTorrent P2P application have
decided to make the UDP
protocol the default transport
protocol for file transfers.
BitTorrent implementations
have long used UDP to ex-
change tracker information -
the addresses of the comput-
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ers where files could be found
- but the new release uses
it in preference to TCP for
the actual transfer of files.
The implications of this
change are enormous.

Felten: Will it kill it for a
user that's simultaneously
using bit torrent and VoIP
and/or gaming or will it affect
all users of the network indis-
criminately ?

Sorry if that's a stupid ques-
tion, my tech skills are non-
existent!

Goldstein: Not a stupid
question. The problem is not
focused on the user himself,
but upstream. A user who is
doing both Torrent and VoIP
might indeed be impacted,
but they have the ability to
stop their own uploading. In
general, that user's access
network (cable modem seg-
ment, for instance) also
probably won't be hurt too
badly, because each DSL or
cable modem has a throttled
rate. However, it's possible
that the downstream (to-
wards the cable user) will be
congested, if the CMTS
doesn't rate-throttle users,
and leaves it to the cable
modem. (I don't know which
end routinely caps the down-
stream.)
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The biggest problem occurs
mid-network. I hesitate to
use the word "congestion"
because people see the word
and assume that it refers to
"scarcity", and thus can be
solved by throwing capacity
at the problem, which is not
correct. T'll instead refer to
the "flow dynamics". The flow
dynamics of the Internet are
based on end-to-end rate
control triggered by packet
loss. A common place for
packet loss to occur is at the
boundary between two ISP
networks, especially a public
NAP. (Another common place
is at the egress, when the
backbone is fat but the desti-
nation is thinner or busier.)
When the NAP receives more
packets for a given destina-
tion than that destination can
absorb, it discards packets.
TCP sees this and slows down
("slow start"), and the net-
work is stable.

I don't like streaming in gen-
eral because UDP doesn't do
this -- a TCP application will
slow down when packets are
dropped but UDP won't, so
UDP ends up taking a dispro-
portionate share. We live with
this in VoIP since nowadays
the flows are relatively small.
It's an issue for video be-
cause the flows are relatively
large. I point out that Sun's
1980s NFS V1 used UDP too,
which was a mistake, but it
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was stable because it was
intended to only be used on
Orange Hose Ethernet, which
had physical layer flow con-
trol and MAC layer fair capac-
ity allocation. Across a routed
network, it could be hell, and
they ended up adding their
own slow-start-like flow dy-
namics to it (a face-saving
wimp-out vs. simply adopting
TCP as they should have).

So what Torrent is now doing
is bypassing the flow dynam-
ics of the Internet and simply
blasting away, like a DDoS
attack, towards the destina-
tion. It won't slow down
when TCP applications do. So
loss rates at the NAPs in par-
ticular will rise. It's thus a
social disease, not one con-
fined to its users.

This is precisely the type of
thing, like spam, that ISPs
have to deal with as it comes
up, and which can't be man-
aged reactively by regulators
following APA rulemaking.

Harold Feld: My thanks to
Fred for forwarding Richard's
piece.

http://www.theregister.co.uk/
2008/12/01/richard bennett

utorrent udp/

I am amused that Fred
seems to regard this is
somehow the fault of "those
who feel that it should be a
crime to treat any packets
differently from any others."
Richard's article suggests
that this is BitTorrent, Inc's
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response to the CRTC deci-
sion that *allowed* ISPs to
throttle. Or, in other words,
BitTorrent "declared war" be-
cause Bell Canada got what
Comcast didn't get, the right
to treat traffic differently
based on application type.

As one of those who fought
to make what Comcast was
doing "a crime," I can't say
I'm surprised by BitTorrent's
conduct in response to the
CRTC decision. To the con-
trary, this was one of the
predicted *responses* to al-
lowing network operators un-
fettered discretion in manag-
ing traffic.

Marti: Yes, but it's still irre-
sponsible for Bittorrent to
make this the default, hitting
all network operators equally,
rather than something it falls
back to when it detects mon-
key business.

Maybe the open-source im-
plementations (now less
popular than the proprietary
uTorrent, but still a presence)
will take the sensible route, a
tit-for-tat strategy. Stick to
fair and square TCP, straight
out of the Boy Scout Hand-
book, unless you detect
"quality of service" actions on
the part of your ISP or your
peer's. Then switch to non-
standard UDP trickery, peri-
odically trying TCP to see if
the problem ISP has seen the
light.
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Feld: One of the arguments
made in the Net Neutrality
debate (and I think Richard
Clark raised this at the Bos-
ton FCC hearing) was that
permitting Comcast to man-
age its network in the fashion
it wanted destroyed underly-
ing confidence in the basic
protocols that have made the
internet function as an open,
interoperable environment.
Network operators will man-
age traffic, application de-
signers will respond. If no
one (such as the FCC) steps
in to ensure that certain basic
ground rules get observed,
rational actors will seek to
maximize their own interest
without regard to the welfare
of others or the longer-term
health of the overall network.
The idea that network opera-
tors were somehow uniquely
positioned to play referee
was, I always felt, one of the
fatal fallacies of the folks op-
posing the Comcast decision.

So lap it up all you Libertar-
ian techno-determinists! The
free market Nirvana you
craved is at hand, where
each network operator shall
do what pleases him to man-
age traffic, and each applica-
tion and content provider
shall respond as pleases
them. I cannot say I am sur-
prised, either by the market
response or by the anti-
regulatory crowd to figure
_some_ way to blame this on
network neutrality.
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Felten: I would point you out
to this little post I wrote a
few weeks back:
http://www.fiberevolution.co

m/2008/09/copyright-warfare
.html

This is warfare. It's not ruled
by moral considerations, but
any more in this conflict
should be made with the full
knowledge of what your op-
ponent might do in response
and the consequences of
that...

I'm not blaming either party,
but clearly both are irrespon-
sible...

Feld: It is in some ways use-
ful to conceptualize it as war,
as I occasionally do myself.
But it is important to realize
that this is misleading.

The critical thing from a pub-
lic policy perspective is that
certain responses in an un-
regulated market are highly
probable. If one subscribes to
the theory that the result
from the unregulated market
(to the extent such a beastie
actually exists) is inherently
the best result because Coase
promised that the market will
always reach the most effi-
cient result, then fine. But if
you actually want certain
outcomes, then one needs to
accept that "the market" will
not provide them without
regulation.

It has been my perhaps bi-
ased observation that many
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(particularly in the engineer-
ing community) who oppose
network neutrality regulation
actually want a neutral inter-
net -- with the exception of
some applications or custom-
ers they view as "bad actors"
who abuse the system to the
detriment of the remaining
users and network operators.
The assumption seems to be
that network operators want
to provide a neutral internet
-- it being assumed that it is
in their best interest to do so
-- and therefore will only act
to prevent bad actors from
undermining the system and
will otherwise maintain the
preferred internet model.

There are also some unspo-
ken assumptions that net-
work operators, as the he-
roes providing this miracle of
access, deserve our respect
and trust as the proper stew-
ards of the internet (it helps
that the engineers that are
presumed to be making these
decisions resemble those
making these arguments).
Another unspoken assump-
tion is that since government
is run by technologically ig-
norant cretins subject to the
control of "special interest"
(who are somehow not the
carriers making the engineer-
ing decisions), government
will inevitably bungle the job.

It's a nice picture. And it
lends itself to little morality
plays about wicked applica-
tion developers, stupid
greedy sinful bandwidth
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hogs, and dumb ass do-
gooders like your humble
servant who can't actually
understand what we are talk-
ing about. While a fine basis
for religious conviction, it is a
lousy model for industrial pol-

icy.

In economic systems, it is
rather foolish to talk
about parties being irre-
sponsible. It is also foolish
to talk about bandwidth
hogs or application devel-
opers or incumbent carri-
ers as good or bad.
Rather, what we should be
doing is trying to predict
their behavior -- prefera-
bly by looking at actual
real world behavior to in-
form us about how people
actually act in the market
in question.

If you actually want a re-
sult, like a functional
internet that conforms to
today's existing expecta-
tions on openness, then
you need to ask yourself
how that will happen. You
also need to ask what
your error correction will
be when it turns out you
made the wrong choice,
because I stone cold
guarantee that any system
involving human beings
using imperfect informa-
tion to predict a dynamic
future will include wrong
choices. And for all you
Libertarians out there,
failure to take action for
fear of making the wrong

PAGE28


http://www.fiberevolution.com/2008/09/copyright-warfare.html
http://www.fiberevolution.com/2008/09/copyright-warfare.html
http://www.fiberevolution.com/2008/09/copyright-warfare.html
http://www.fiberevolution.com/2008/09/copyright-warfare.html
http://www.fiberevolution.com/2008/09/copyright-warfare.html
http://www.fiberevolution.com/2008/09/copyright-warfare.html

THE COOK REPORT ON INTERNET PROTOCOL MARCH 2009

choice in an imperfect
world is as much a choice
in this context as the deci-
sion to impose a rule or
enforce one. This whole
"do no harm stuff” is sim-
ply code for "take no re-
sponsibility and pray it all
works out" (with Plan B
usually being "no matter
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what actually happened or
what we previously pre-
dicted earlier, convince
everyone it really _did_ all
work out").

Effective public policy must
be sufficiently robust to sur-
vive irresponsible actors. Ir-
responsible actors are an ut-
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terly predictable set of actors
in a field of stakeholders this
large. Blaming the actors for
being irresponsible is as
much a waste of time as
blaming incumbents with
market power for exercising
market power absent regula-
tion preventing it.
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RIPE Approves Private Market for

IP v4 Numbers
A Discussion of the Operational and Economic implications of the

Depletion of the Internet’s Currency

Economics of
IPv4 Numbers

Editor's
Introduction

[Please do not read this without
having first read the general in-
troduction on pages 15-18

above.] What follows is a very
long discussion about the ex-
haustion of routable blocks of
IPv4 addresses. It is a sub-
ject that the COOK Report
has reported on more than
once during the past year
and a half. Its outcome
seems ever more likely to
have a profound impact on
the economic functioning of
the Internet. Players who
will be impacted are for the
most part unaware. Yet in-
exorably the problem is
sneaking up and the formula-
tion of policy designed to deal
with it in such a way that the
value of the internet as an
open system with a low cost
of entry has a greater chance
of being preserved is being
over looked.

Thinking about process does

not come easily to the tech-
nologists who are making
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most of the decisions.
Thoughts of markets do and
despite the fact that 20 years
of embrace of free markets
have just ended in disaster in
the US, a strong assumption
in the discussion that follows
is that once again we have
nothing to be concerned
about. I disagree but like
Harold Feld can’t claim to
have the answer.

A Plea for Help in
Understanding the
Problem

On December 12, Feld:
Against my better judgment,
I am starting to look at the
issue of IPv4 address exhaus-
tion and other economic is-
sues surrounding the IP ad-
dress system and routing
separate from all the blather
about the name space.

Has anyone done any solid
economic analysis on this?
My gut tells me that the cur-
rent system proliferated ini-
tially for a variety or reasons
and then achieved critical
mass necessary to have mas-
sive network effects.
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Vest It had serious com-
petitors right up to that point,
especially OSI. At the last
ARIN meeting, during a panel
of graybeards on "What
Would John (Postel) Do?"
Paul Mockapetris et al. re-
vealed that Jon and several
others were fairly
continuously/actively in-
volved in the equivalent of
"lobbying" for IPv4 (i.e., en-
gaging in non-technical
"competition by other
means") until OSI ceased to
be a credible challenger.

http://www.arin.net/meeting

s/minutes/ARIN_XXII/joint_tr
anscript.html

Feld After about 1994 or so,
no one was going to try to
adopt an alternate system.

Vest: Beginning almost four
years before that, the IETF
community had recognized
that IPv4 addressing and flat/
non-aggregated routing
would soon impose absolute
limits on the number and size
of entities directly able to
participate in Internet rout-
ing. Without "enough" IP ad-
dresses, some users and
services would be excluded,
and as a result all of the ex-
isting IP-connected users and
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other resources would be de-
prived of their (non) contri-
butions. Without IP, such ex-
cluded agents would only be
able to exchange traffic/
value/whatever with other
Internet-based economic
agents through various bilat-
eral, ad hoc, barter-like
transactions; or eventually
they might all band together
and develop some other, non-
IP based exchange mecha-
nisms, in effect creating per-
manently partitioned ex-
change domains in which nei-
ther could become as useful
as they might otherwise be
together.

Beginning in the early 1990s,
these kind of deflationary
pressures outside of the US
had already fueled demand
for additional regional IP ad-
dress distribution & registra-
tion centers (RIPE was estab-
lished in 1993). Eventually,
five were established, driven
by the same dynamic -- or at
least the same winning public
rationale (a concession to my
more cynical friends).

In addition to this "deflation-
ary" risk, existing flat routing
conventions created negative
economies of scale in the
costs and stability of inter-
institutional routing. Initially,
each new routing participant
required its own (one) entry
in the routing table, and be-
fore long rapidly changing
telecom regulations, falling
costs of telecom inputs, and
proliferation of administra-
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tively independent routing
domains created widespread
opportunities for routing sys-
tem participant to multi-
home (and later, to engage in
even more fine-grained varie-
ties of traffic engineering).
Each one that did so added to
the multiplier for routing
costs that has to be borne by
all participants. The resulting
negative externality operates
very much like general price
inflation in terms of who is
affected first, whose interests
are advanced vs. under-
mined, and what happens if it
is allowed to go unchecked
for too long.

In order to mitigate and
manage (not eliminate) both
systemic risks, CIDR and the
RIR system of "needs based"
address delegation was de-
veloped.

That solution didn't sit will
with all stakeholders how-
ever. There have always been
advocates for a purely decen-
tralized, market based ap-
proach to address distribu-
tion. Their vision is spelled
out in RFC 1744
(http://tools.ietf.org/html/rfc
1744). The IETF PIARA group
investigated these issues
fairly extensively, and one
artifact of that debate is
Yakov Rekhter's paper/slides
called "Address ownership
considered fatal"
(ftp://ftp.ietf.org/ietf-online-p
roceedings/95apr/area.and.w
g.reports/ops/cidrd/cidrd.rek
hter.slides.ps).
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With the exhaustion of the
unallocated IPv4 pool loom-
ing, and uncertainty about
IPv6 actually increasing as a
result, we are now living
through the same arguments
once again.

Feld: The failure of alternate
roots in the mid-1990s to the
present can be explained for
many reasons, but I believe
the primary reason is that the
current system works rea-
sonably well and there is very
little value to be gained by
any player in adopting an al-
ternate root.

Vest: You may well be right,
for both DNS and IP address-
ing, but as the above should
make clear, there were a lot
of potentially existential-scale
risks facing TCP/IP in the
early 1990s. If IP addressing
was just another general in-
put for Internet service deliv-
ery (e.g., like T1ls vs. SONET,
or Unix vs. specialized oper-
ating systems/platforms), it
seems likely that we would
have seen a gradual
migration/replacement there
too.

IP Numbers
Different from
Domain Names

Feld: But IP addresses are
fundamentally different from
names, as I am sure I do not
have to explain to anyone on
this list. The distribution of IP
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addresses has real economic
conseqguences.

Vest: The distribution *can*
have real economic conse-
quences, in the sense that
given possession of all of the
other inputs required to pro-
duce some Internet content
or service, a lack of sufficient
interoperable IP addressing
can be an absolute bottle-
neck. An absolute lack of
either - infrastructure or
IP address resources - can
absolutely preclude pro-
ductive use of the other
for the purpose of creating
Internet services. But no
amount of IP addressing
can substitute for (an ab-
solute lack of) the other
inputs necessary, and vice
versa.

The only "use value" an IP
address conveys is the poten-
tial to easily attach the de-
vices you use to create online
content and services to the
pre-existing collection of IP-
mediated Internet resources,
for the purpose of sending
and receiving mutually com-
prehensible packetized traffic.
To produce the greatest pos-
sible value or usefulness, in-
frastructure and IP number
resources have to be main-
tained in some kind of pro-
ductive ratio - not unlike the
ratio between money and
"real economic factors" that
monetary policy authorities
try to maintain (a.k.a. the
"quantity theory of money").
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Feld: The availability of IP
addresses impacts the ability
to communicate.

Vest: That's true, but only in
the sense above. Availability
of hardware, software, tele-
com inputs, and the
existence/reachability of oth-
ers possessing an interoper-
able platform and who are
willing to interconnect are
also essential in the same
way.

Feld: But in addition, the ac-
tual distribution process has
consequences for the global
network as a whole. But I'm
having a devil of a time try-
ing to understand how it all
fits together.

Vest: Hopefully this will help
a little ;-)

Feld: Has anyone written
anything exploring how these
factors interrelate? I'm see-
ing bits and pieces, but it is
awfully hard to pull together
a whole picture. I'm not even
sure I can get all the relevant
factors assembled.

Vest: Well, Eliot Lear, William
Lehr, and I put something
together for this year's TPRC
conference:

http://eyeconomics.com/back
stage/References files/Lehr-V
est-Lear-TPRC2008-080915.p
df

Jean Camp also wrote for the
same panel:
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http://tprcweb.com/files/IPv6
%20in%200ur%20Lifetime9
4.pdf

Geoff Huston recently wrote
something for the Cisco IP
journall (my rebuttals go out
in the next two issues):

http://www.cisco.com/web/a

bout/aci23/acl47/archived i
ssues/ipj 11-3/113 ipv4.htm
[

And Milton Mueller has done
a few things reflecting his
own distinctive view(s): (In
2005 he was advocating that
the ITU step in compete
against the RIRs; today he
has concluded that govern-
ment participation in the ad-
dress distribution is abhor-
rent. The only thing that
seems to remain consistent is
his view that absolute per-
sonal privacy, for artificial as
well as natural persons,
trumps all other values, in-
cluding the existence of a
working Internet).

http://internetgovernance.or

a/pdf/igp-v6.pdf

http://tprcweb.com/files/RIR
s-TPRC08-Mueller-Kuerbis.pdf

http://internetgovernance.or
a/pdf/RIRs-IGP-hyderabad.pd
f

I have hundreds more refer-
ences that I've been meaning
to get up on my website Ref-
erence page. I'll let everyone
know when that happens. In
the mean time, please let me
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know if you have questions,
or if there are other ways
that I can help...

Geoff Huston: [Written any-
thing?] no, not at all, or at
least not in any useful,
clearly presented and well
researched way in my hum-
ble opinion, other than a
really impressive paper from
the OECD in the middle of
this year, which as far as I
am concerned is about the
first and quite possibly the
last word in this area. see
http://www.oecd.org/datacec
d/7/1/40605942.pdf

COOK Report: Does it look
like IP Address transfer mar-
kets are going to carry the
day?

Vest: Yes

COOK Report: 1 hope
not..... but that is gut emo-
tional feeling on my part not
anything related to well
rounded knowledge.

Vest: Knowledge or not, your
instincts are correct.

COOK Report: Except i
would think that after what
just happened to the global
economy we'd be a little
slower in taking up the mar-
ket solution.

Vest: As it turns out, Santa-
yana was an optimist. Some-
times even those who do
learn from history get to re-
peat it anyway :-\
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Goldstein: I agree with Tom
that it's happening, but also
think it's a good thing.

They stopped handing out
homesteads over a century
ago, but there are still lots of
farmers in the western US.
Today's IPv4 addresses are in
the homestead era (minus
the genocide of the previous
occupants, of course).

Vest: By the time they
stopped handing out home-
steads, land has ceased being
a primary prerequisite for po-
litical participation, and had
also stopped being the pri-
mary input for economic ac-
tivity and capital formation.
By the time they stopped
handing out land, it had be-
come fully substitutable for
these purposes; there were a
variety of other options avail-
able other than landholder
vs. disenfranchised tenant
(a.k.a., serf). The Internet
could eventually (soon) come
to encompass all media and
communications. Unless you
happen to believe media and
communications functions are
not very important, and po-
litical participation ins not all
that important, and innova-
tion is just as effective when
one person can pursue their
vision of the future as when
1,000 can pursue their vi-
sions, then I think you might
want to reconsider your posi-
tion.

Goldstein: What just hap-
pened to the global economy
doesn't prove that markets
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are bad per se. It proves that
deregulation is not good per
se. Scoundrels and thieves
(the kind who wear expensive
suits) were engaging in
wholesale brigandry on a
scale never before imagined,
and justified it by claiming
that they were simply engag-
ing in "markets". But a mar-
ket only works when the
boundaries of behavior are
understood and when there is
an authority to enforce con-
tracts.

Vest: In a recent interview
with Vanity Fair, Joseph Sti-
glitz had this to say on the
subject:

"I had opposed repeal of
Glass-Steagall. The propo-
nents said, in effect, Trust us:
we will create Chinese walls
to make sure that the prob-
lems of the past do not recur.
As an economist, I certainly
possessed a healthy degree
of trust, trust in the power of
economic incentives to bend
human behavior toward self-
interest-toward short-term
self-interest, at any rate,
rather than Tocqueville's 'self
interest rightly understood."

http://www.vanityfair.com/m
agazine/2009/01/stiglitz2009
01

If you sincerely want a work-
ing market, it might be a
good idea to take into con-
sideration the existing incen-
tive structure, and try to de-
vise mechanisms to encour-
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age "efficient" or at least sus-
tainable outcomes. If any-
thing, the recent crisis has
proven that "market" can no
longer be treated like some
kind of magic word that
automatically legitimates
whatever outcome one de-
cides to apply it to.

Goldstein: What we're look-
ing at in the IP world is a
still-functioning market. As
was demonstrated aptly by
the failure of the Soviet
economy, command econo-
mies don't work either.

Vest: An excellent compari-
son. Would you say that the
"big bang" that Jeffrey Sachs
and others vigorously cham-
pioned for the post-Soviet
transition was the best solu-
tion? Would you say that
shock therapy resulted in the
kind of "nice market" that
you would like to see govern
the administration of IP num-
ber resources?

Goldstein: Market forces are
a natural lubricant that allo-
cate resources pretty well,
especially on a micro-
economic level. They should
be harnessed, not wor-
shipped.

Vest: You were better with
your first formulation; mar-
ket forces can be a natural
lubricant that allocate re-
sources pretty well *when
boundaries of behavior
are understood and when
there is an authority to
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enforce contracts.* But
even that is not enough to
*guarantee* "pretty
good" outcomes, espe-
cially when you start off
with a heavily skewed dis-
tribution -- and especially
when the commodity itself
is an absolutely non-
substitutable bottleneck
input for a wide range of
important industries.

Goldstein: It's not as if we
have a choice. This simply
will happen. There is no cri-
sis, no end of the world.
Right now there's no
address-block market be-
cause the price of new ones
(homesteads) is so low, but
once those are gone, the
market will find a price. This
will also encourage NAT,
which will reduce demand,
and help lead to what I've
discussed before, more NAT-
friendly applications. And that
is a step towards a desirable
decentralized model.

Vest: Maybe. It's also a step
toward crisis and nationaliza-
tion, or absolute technical
breakdown. A clear-eyed
view of how markets work in
the real world would suggest
that your preferred outcome
is just one of many possible
outcomes, and probably not
the mostly likely one either.

Goldstein: I am more opti-
mistic than you. "Don't worry,
be happy." If nobody screws
it up, things will work, from
the bottom. Remember, IP
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addresses are not govern-
ment property. They are sim-
ply network names, labels
agreed to by the users. ISPs
run the show. yes, there is a
risk of fragmentation, but
even that would not be the
disaster that people fear. Re-
lays could be set up.

Remember, I'm also positing
that the current model, with
a single flat centrally-
controlled "address" space
visible to the application, is
wrong. But we discussed that
last month. If address mar-
kets fail to do the job, then
the DIF model could pop up
from the bottom.

Editor: earlier Vest had writ-
ten: The Internet could even-
tually (soon) come to encom-
pass all media and communi-
cations. Unless you happen
to believe media and com-
munications functions are not
very important, and political
participation ins not all that
important, and innovation is
just as effective when one
person can pursue their vi-
sion of the future as when
1,000 can pursue their vi-
sions, then I think you might
want to reconsider your posi-
tion.

Goldstein: Why? Land was
resold. Land was inherited.
Land was subdivided. Land-
holdings were consolidated.
I'm not talking about land as
a qualification for landed
status; I'm talking about the
stuff you grow food on.
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Vest: In that case you're not
talking about the kind of land
that is relevant to IP ad-
dresses. To paraphrase some-
thing that Yakov Rekhter
wrote in the previously cited
slides, we may choose to ig-
nore the fundamental proper-
ties of the system under dis-
cussion, but ignoring them
doesn't change the facts.
Once land ceased to possess
those other economics-
transcending features, it be-
came just another investment
option, with some people
choosing to buy as a input for
food production, and some
people choosing to buy for
speculative ("development")
or anti-competitive purposes
- and many choosing to make
their livelihoods in some way
that required no land at all.
Once a market is estab-
lished, intentional distinc-
tions like this become
moot.

Goldstein: I think you and
Gordon are confusing me for
a right-winger who uses
"market" as a religious man-
tra. I'm an unabashed leftist,
a believer in democratic so-
cialism (the western Euro-
pean mixed-economy style) a
la Mitterand. Regulation and
state investment are fine with
me. But you can't ignore
markets, especially on a
small scale, the little transac-
tions that take place between
individuals and productive
businesses. That's not the
same thing as the transac-
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tions that took place among
I-banks.

Vest: I understand com-
pletely, you want a "nice
market" -- i.e., the kind
that enables transactions
that seem reasonable to
you, but which is not vul-
nerable to the kind of ma-
nipulations and excesses
that have recently laid the
financial sector low. But
the *only* thing that ever
delivers outcomes like
that is market transpar-
ency -- i.e., the ability of
outside parties to under-
stand how the market
works, who are the princi-
pal players on all sides,
and what "prevailing
prices" are. In general,
these are precisely the
kind of conditions that IP
number privatization ad-
vocates have rejected, ei-
ther on philosophical or
practical grounds. Ab-
sence of transparency is
the hallmark of Internet-
related input markets, so
it's absurd to imagine that
some other outcome is
likely to emerge "natu-
rally."

Goldstein: If some guy
named Vito from Belleville
bought an insurance policy on
Gordon's house worth five
times its value, he'd have
gone to jail. But if a guy at
Lehman Brothers did it, he
got a bonus. When he sold a
policy on ten times its value
to Goldman Sachs, the Mas-
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ters of the Universe at both
companies got a bonus. I
think what they did was not
really covered by "regulation"
in the usual sense; it sounds
more like crime. But you
know the old cliche; politi-
cians get more play out of
fighting crime in the streets
than crime in the suites.

Vest: It may sound like
crime, and perhaps it may
actually be criminalized here-
after -- but such a develop-
ment will only come after the
fact, after transparency has
been created as s byproduct
of the industry collapse/post-
mortem/bailout.

Goldstein: [refernecing Tom
Vest’s quote of Stiglitz's Van-
ity Fair interview above] I
agree with Stiglitz. There
must be rules. Don't listen to
scoundrels who say, "trust

me".

Beware of Unintended
Consequences of New
Markets

Vest: The thrust of the IP
number resource transfer
proposals considered to date
is "trust me."

Goldstein: However, the
IETF fundies seem to think
that addresses must never be
bought and sold, must always
be handed out by Gosplan,
and by the way they're the
new Gosplan, so bend over.
Uh, no. They screwed up big
time. They put on the faith-
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based hat and preached IPv6,
and it failed, so now it's
somebody else's turn. Not
another dictator. The answer
is obvious and it is taking
shape.

Vest: Okay, so it's obvious
that you bear a lot of animos-
ity to the established techni-
cal coordination institutions --
fine, perhaps they deserve
every bit of it. But this just
brings us back to the attitude
that I used to describe as
"Leninism," i.e., the view that
we live in the worst or all
possible worlds, and that any
change -- even one precipi-
tated by the total collapse of
the existing system -- repre-
sents a politically useful step
in the right direction. You
should be a little careful
about what you wish for: if
you truly think that nothing
could be worse than the
status quo, you may just get
a chance to find out.

All I'm suggesting -- all
I've ever suggested -- is
that transfer supporters
jettison their rose-colored
glasses and seriously ad-
dress the most serious is-
sues created by resource
transfer markets -- very
few of which are actually
addressed by the OECD
report.

Goldstein: I'll say it again:
The Internet is a business
model, not a protocol. Too
many of the IAB/IETF/ICANN
insiders have forgotten the
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model and have become a
parody of the bad old ITU.

Vest: Do business models
need rules too? Where do
they come from? How do
you determine whether
they're sustainable over
time or not -- is it always
necessary to find out the
hard way, as we are to-
day?

Goldstein: What we're look-
ing at in the IP world is a
still-functioning market. As
was demonstrated aptly by
the failure of the Soviet
economy, command econo-
mies don't work either.

Vest: An excellent compari-
son. Would you say that the
"big bang" that Jeffrey Sachs
and others vigorously cham-
pioned for the post-Soviet
transition was the best solu-
tion? Would you say that
shock therapy resulted in the
kind of "nice market" that
you would like to see govern
the administration of IP hum-
ber resources?

Goldstein: Sachs was a jerk
(I have a stronger word in
mind, actually) too. His
"shock therapy" hurt the
populace, gave the wealth to
a small handful of thieves
and scoundrels, and uninten-
tionally opened the way for
the re-sovietization of the
economy, as is being pursued
by Putin. That by the way
was not a true market either.
The conditions for a market
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economy didn't exist. They
just changed some names
around.

Vest: I agree with your sen-
timent, but I question your
reasoning. Every reason you
cited to abhor shock therapy
was an unanticipated out-
come of what the vast major-
ity of experts at the time
thought was a reasonable
plan. Remember, shock ther-
apy was deemed a relative
success in Chile, and also in
Poland, before problems were
encountered in Russia. What
was the big difference in
Russia? Arguably, weak-
ness of institutions and
rule of law, and complete
absence of transparency.

Under current circum-
stances, an IP number re-
source transfer market
would operate within very
weak institutions, no well-
defined law, and the com-
plete absence of transpar-
ency.

Goldstein: There is no such
thing needed for IP number
resources. When somebody
wanted a farm in Kansas,
they could buy acreage from
a homesteader. The Soviet
economy was, in contrast,
very much on a macro level,
huge state enterprises turned
over to well-connected oli-
garchs. A market has to start
at the bottom. Small private
business should have been
encouraged first, with state
ownership retained for the
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giants, and shares sold off
gradually. (China is more
along that model. It seems to
work, though it is far from
ideal for all stakeholders.)

Vest: Maybe you are right,
but that's not how it hap-
pened, in either Russia or
China. And if resource trans-
fers are approved in anything
like the form suggested by
current proposals, there
won't be any "shares" to
worry about; the factories
will be transferred en bloc to
the current factory manag-
ers.

That said, I think that this is
a productive line of discus-
sion. If we could just get
some real facts to apply to
these comparisons, then
maybe it would be possible to
understand the kind of cir-
cumstances under which
transfers would not lead to
near-tern industry collapse.

Goldstein: So there will be
no IP shock therapy?

Vest: Oh I don't know,
what's the actual definition of
"shock therapy" -- or if you
prefer, "big bang" style eco-
nomic reforms? Simultaneous
total transformation of sev-
eral core economic systems,
on the theory that the alter-
native ("sequencing") is less
likely to succeed. What kind
of core functions?
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1. Distribution architecture -
e.g., from centralized to de-
centralized.

2. Eligibility criteria - e.g.,
from categorical ("all citizens"
or "need-based") to competi-
tive (i.e., markets).

3. Medium of exchange --
e.g., from one currency to
another, or in this case from
"credible promises of new
Internet production" to what-
ever considerations are ac-
ceptable to incumbent IPv4
dealers.

What are or were the theo-
retical justifications for shock
therapy?

1. The current system has
reached end-of-life, and
nothing less than total trans-
formation will make it better.
2. The incentives are mis-
aligned, let's introduce the
profit motive to get things
moving in another direction.

3. The medium of exchange
has failed -- usually that
means hyperinflation, not se-
vere deflation as in this case
-- so let's dump it.

4. The locals are too insular,
too protected -- let's intro-
duce some foreign capital/
competition/expertise.

What are/were some of the
more common effects of
shock therapy?

1. Deflation -- but the thera-
peutic kind rather than the
Great Depression kind, be-
cause the previous excess
was hyperinflation. Unfortu-
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nately, we're already experi-
encing deflationary pressures
with IP number resources be-
cause of the non-
substitutability of IPv4.

2. Initial, severe disruption --
lots of industry restructuring,
with lots of pain for those
working in the affected indus-
tries.

3. "Insider privatization" -- a
necessary and accepted evil
in sectors where expertise
was scarce, but which can
lead to excesses (with names
like "crony capitalism", "klep-
tocracy", etc.), esp. in situa-
tions where public transpar-
ency or property rights/rule
of law is weak.

4. Speculation / Consolidation
-- i.e., the opposite of com-
petition, but good for getting
prices up, which spurs in-
vestment!

And sometimes, much later:

5. Recovery, normalization,
usually with PTSD -- those
who lived through it wonder-
ing if there might have been
an easier way...

Tell me, what sounds out of
place here?

Goldstein: Some little ISP in
Sheboygan, WI with a /16
may sell it to another ISP in
Cheboygan, MI, in exchange
for the use of a /20 subnet
for his remaining customer
base. A company with a /16
in Springfield, MA will sell it
to a company in Sprindfield,
MO and let its ISP assign it a
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/24 block or two that is ade-
quate for its needs. That's
the sort of transaction that
will happen.

Vest: These transactions
sound so nice and idyllic. I
sure hope that those little
ISPs in Sheboygan will
have more money to in-
vest in IPv4 than the 2-3
largest US facilities-based
incumbents, which will be
scouring the Earth for
any/all liquid IPv4 re-
sources. I also hope that
the Sheboyganites will
also have deeper pockets,
broader contacts, and
more sophistication that
the prominent network
service companies that
are now preparing to
launch pre-emptive specu-
lative resource grabs in
order to capitalize on the
certainty of ever-
appreciating IPv4 prices
that will accompany and
accelerate with the final
rejection of IPv6, at least
for a decade or longer.

Goldstein: More private
networks will move into the
10.x private space behind
NATs. A brokerage business
will open up. It might be wide
open and transparent, if the
IAB glitterati do not stand in
the way.

Vest: So, why exactly would
markets naturally favor "open
and transparent" transfer ar-
rangements now, when there
is no historical precedent for
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that assumption/outcome in
any other industry, and every
precedent of provisioning/
pricing in every other ISP
service input market (colo,
transport capacity, intercon-
nection, hardware, etc., etc.)
suggests the exact opposite?
Surely you don't think that
it's the IETF's fault that inter-
connection criteria are so
opaque, or that bulk IP
transport prices are so wildly
variable (even for the same
capacity increment over the
same route at the same mo-
ment in time), depending on
who you are?

Waclawsky: The IPv6 future
revolves around two key
points: 1) Is there anything
you can do with IPv6 that
you can't do with IPv4 and
related technology? - does a
good rational technology rea-
son exist for its deployment?
....maybe that why IPv6 has
been in "who cares" limbo....
And how about the opposite
question? 2) Is extending the
current network faster,
cheaper, easier etc than any
kind of IPv6 build out? ....a
interesting corollary might
asking: will IPv4 go away
once IPv6 is "on the scene"?
My 2 cents.

David Meyer: All true, but
the argument has moved on.
The question is no longer
IPv4 v. IPv6. Its how are we
going to get from the heavily
NAT-PT'ed world of Carrier
Grade NAT (CG) to something
that resembles today's e2e
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Internet. One might also note
that that the deployment of
CGN and IPv6 are not inde-
pendent. See, e.qg.,

http://www.1-4-5.net/~dmm
/talks/NANOG45/iteotwawki-

nanog45.pdf

Huston: Nice pack, but be-
ware of false dichotomies -
its a big and creative world
out there, so the end point
may be well distanced from
our original intention once we
embark on making drastic
changes to the network's ar-
chitecture to extract further
scaling leverage from IPv4.
For a depressing commentary
you might want to look over
http://www.potaroo.net/pres
entations/2008-11-17-ipv6-fa
ilure.pdf (and thanks for your
slide here Dave!)

For an more optimistic per-
spective there's
http://www.potaroo.net/pres
entations/2008-12-10-ATNAC
.pdf

Meyer: Nice deck. More
thinking needed...

RIPE Adopts
Allocation Policy
December 16, 2008

Then on December 16 Tom
Vest: Rudolf's previous an-
nouncement has just been
made true.

[Editor: Rudolf van der Berg
had posted a note back in
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October suggesting that Ripe
had then adopted the trans-
fer policy outlined below,
which was formally approved
today.}

Vest: The Internet -- doors
closing soon! Enjoy it now,
while supplies last!

Filiz Yilmaz: PDP Number:
2007-08 Enabling Methods
for Reallocation of IPv4 Re-
sources

Dear Colleagues,

Consensus has been reached,
and the proposal described in
2007-08, "Enabling Methods
for Reallocation of IPv4 Re-
sources" has been accepted
by the RIPE community.

The related RIPE policy
document is now updated,
published and can be found
at:

http://www.ripe.net/ripe/doc
s/ripe-441.html or
http://www.ripe.net/ripe/doc
s/ipv4-policies.html

Further implementation de-
tails of this policy will follow
soon. The proposal is now
archived and can be found
at:

http://www.ripe.net/ripe/poli
cies/proposals/2007-08.html

COOK Report - added on
January 25 2009 during
process of editing for pub-
lication: In one sense what
RIPE has done is pushed the
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allocation decision out to a
local Internet registry in
other words the ISP. The ISP
uses its assigned numbers to
connect its customers. If an
ISP has a bloc of numbers it
is not using, it can now trans-
fer them to another ISP
within the RIPE region (pre-
sumably for money) and that
ISP can use the bloc to con-
nect new customers. The
policy pushes the allocation
process one level further
done and leaves the details of
the execution to the decisions
of the members giving reallo-
cation power to potentially
11,000 existing local regis-
tries that is to say - local
ISPs. To participate in the
reallocation market one must
already have an assignment
and an ASN number.

The RIPE policy goes on to
add "LIRs that receive a re-
allocation from another LIR
cannot re-allocate complete
or partial blocks of the same
address space to another LIR
within 24 months of receiving
the re-allocation.

The RIPE NCC will record the
change of allocation after the
transfer. Please note that the
LIR always remains responsi-
ble for the entire allocation it
receives from the RIPE NCC
until the transfer of address
space to another LIR is com-
pleted or the address space is
returned. The LIR must en-
sure that all policies are ap-
plied.
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Re-allocated blocks will be
signed to establish the cur-
rent allocation owner.

Re-allocated blocks are no
different from the allocations
made directly by the RIPE
NCC and so they must be
used by the receiving LIR ac-
cording to the policies de-
scribed in this document.™

The policy creates an entirely
new level of internet authori-
ties that must administer
their routing allocations with
the same care as the much
larger authority.

St Arnaud: Is not the oppo-
site [from Tom’s assertion
that the internet is closing]
true? The RIPE re-allocation
policy will [Editor - could]
allow eventually 193,000
more allocations (about 17
times more than there cur-
rently are).

This policy is opening the
doors for continued growth
(but may be the death knell
for IPv6)

Vest: I guess the future will
shortly provide an empirical
answer to that question.

David Conrad: Yep.

Vest: My own observation is
that the existence of supplies
does not always entail the
appearance of "supply" in an
economic sense.

PAGE39


http://www.ripe.net/ripe/docs/ripe-441.html
http://www.ripe.net/ripe/docs/ripe-441.html
http://www.ripe.net/ripe/docs/ripe-441.html
http://www.ripe.net/ripe/docs/ripe-441.html
http://www.ripe.net/ripe/docs/ipv4-policies.html
http://www.ripe.net/ripe/docs/ipv4-policies.html
http://www.ripe.net/ripe/docs/ipv4-policies.html
http://www.ripe.net/ripe/docs/ipv4-policies.html
http://www.ripe.net/ripe/policies/proposals/2007-08.html
http://www.ripe.net/ripe/policies/proposals/2007-08.html
http://www.ripe.net/ripe/policies/proposals/2007-08.html
http://www.ripe.net/ripe/policies/proposals/2007-08.html

THE COOK REPORT ON INTERNET PROTOCOL MARCH 2009

Conrad: Indeed. For exam-
ple, there is a large supply of
plutonium 238 but for the
vast majority of people on
the planet, there is no eco-
nomic mechanism to obtain
access to that supply even
though there might be per-
fectly valid reasons for that
access (e.g., RTGs would re-
move the need to plug in
your electric car).

Vest: In this particular con-
text, the same incentives that
are presumed to bring supply
into the market will also as-
sure the kind of quantities
and prices that will prevent
many prospective future
Internet contributors from
ever enjoying the same level
of self-determination (trans-
lation: incentives to contrib-
ute) that has been enjoyed
by every directly participating
institution (a.k.a. future IP
address dealer) to date.

Conrad: Actually, the fact
that the IPv4 free pool is
near exhaustion is what
would (arguably) prevent the
"many prospective future
Internet contributors from
ever enjoying" their access to
porn ... err, contributing in a
self-determinant way.

Vest: I think that miscon-
strues the situation. The spe-
cific condition that would in-
deed impose all of the "bad"
effects, and that would result
either from resource transfers
or from doing nothing at all is
the absence of a "sufficient"
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quantity of transparently in-
teroperable IP (full-stop) ad-
dresses of any kind.

Conrad: You are treating the
creation of a market as a dis-
ease when in fact it is a
symptom. The creation of a
market is a side effect of the
continued demand for IPv4
addresses in the face of de-
creasing availability. The spe-
cific "bad" effects you are
concerned about WILL occur
regardless of the existence of
the address market simply
because the free pool of IPv4
addresses is being ex-
hausted.

Vest: Actually I think you
just restated what I said with
different emphasis. In any
case it sounds like we agree
that transfer markets will do
almost nothing to meliorate
the problems that will inevi-
tably accompany the disap-
pearance of "sufficient"
public/interoperable IP ad-
dresses of any kind.

Conrad: Yes and no. First,
public/interoperable IP ad-
dresses are not disappearing.
What will disappear is the
availability of IPv4 addresses
at a predictable cost. The
transfer market will en-
courage increased IPv4
address space utilization
efficiency which will ex-
tend the useful lifetime of
IPv4, albeit with signifi-
cant change to the 'ecol-
ogy' of Internet service
provision.
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Vest: Here, again, it seems
to me that we agree. I just
go the extra step and infer
what kind of changes in
the ecology of Internet
service provision are most
likely.

Conrad: I also believe that
RIR-mediated transfer mar-
kets will allow the RIRs to
continue to provide a set of
useful and valuable services
to the Internet operations
community in that they give
ISPs a venue where they can
(in effect) negotiate informal
multi-lateral agreements re-
garding who is permitted to
announce what. If the RIRs
continued to try to play King
Canute, all they would have
succeeded in doing would
have been to make them-
selves irrelevant.

Vest: I have tried, as much
as possible given my circum-
stances, to completely dis-
count the impact of any of
this on the RIRs as such, and
focus instead on the critical
functions that the RIRs were
chartered to perform or sup-
port (uniqueness, identifica-
tion, routing capacity conser-
vation, address resource
stewardship). None of these
functions will lose any of their
significance as a result of the
exhaustion of the unallocated
IPv4 pool, but each will be
much harder if not impossible
for anyone to sustain on a
self-policing basis because of
the rejection of IPv6, and the
unavoidable coordination
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work that would be necessary
to make IPv6 viable as a ex-
tension of IP addressing in
general.

Conrad: However, in the long
term, I agree that transfer
markets can't alter the simple
fact that there aren't enough
IPv4 addresses to go around.

Vest: This is why I used the
term "stewardship" in con-
nection addressing above,
rather than "conservation."
Back in the early 1990s,
when there wasn't enough
IPv4 to go around in the form
of classful prefixes, the com-
munity adopted a hybrid
technical/administrative solu-
tion to relieve the shortfall.
In the years after that, when
it became clear that there
still wouldn't be enough IPv4
to go around in the form of
CIDR prefixes, DHCP and pri-
vate addressing were intro-
duced to manage the prob-
lem.

In all of these case the prob-
lem (well, one of them) was
an address shortage, but the
remedy involved technologi-
cal means to absolutely re-
duce the "enough" threshold.
Moreover, that "enough" re-
fers usable public/
interoperable IP addresses,
not strictly speaking to IPv4.
Had certain steps been taken,
IPv6 could have been made
viable at the margins, result-
ing in not only a gradual re-
versal of the long trend of
"enough" compression, but
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also in the continuity of in-
dustry openness to future
new entrants. Having dis-
pensed with that option, we
are fated to chase scarcity for
the remaining useful lifetime
of TCP/IP (i.e., the "bottom-
less and endless" market I
referred to yesterday).

Earlier Vest: Transfers may
delay the point when every-
one everywhere is harmed
absolutely by this fact, but
only by introducing an ex-
tended period during which
almost everybody is harmed
absolutely, with the net dif-
ference being the possible
emergence of a few severely
hobbled new entrants, and
the generation of vast wind-
falls for a few lucky incum-
bents.

Economic
Consequences

Conrad: I'm afraid I don't
see the 'absolute harm' in
organizations continuing
to have the option of ob-
taining IPv4 addresses
that are easily recognized
as legitimately allocated,
even if exercising that op-
tion costs (potentially sig-
nificantly) more than has
been the case in the past.

Vest: To me this is like
saying there would be no
harm if the auto industry
only made cars that got 20
mpg on average, and that
there would never be
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harm no matter how ex-
pensive gas became -- and
there would be no harm
even if automakers had
the technology to triple
that mileage, but declined
to do so because introduc-
ing that technology would
cost them 5% of their cur-
rent profit margin. The
harm is systemic, the vic-
tim is everyone that de-
pends on cars (or the
Internet) as a factor con-
tributing to overall eco-
nomic growth and dyna-
mism. The perpetrators
may or may not be blame-
less, but the harm exists
regardless.

COOK Report: How might
this work? ATT gets a block
allocation with 50,000 ad-
dresses routes half and SELLs
the other half?

Vest: No, AT&T would have
to be totally irrational to do
that.

Conrad: Agreed. AT&T (and
other service providers) are
going to be buyers, not sell-
ers. Sellers will be folks who
have address space but
aren't using it. In the 'tradi-
tional' RIR world, if you aren't
using address space, you're
supposed to return it to the
allocating registry for subse-
quent reallocation according
to justified need (i.e., "from
each according to ability, to
each according to need").
However, to date, this hasn't
been all that successful in
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recovering allocated-but-
unused address space as
there has been no real incen-
tive for folks to return ad-
dress space they aren't us-
ing. Now that the IPv4 free
pool is being exhausted, the
assumption is that the mar-
ket will provide that incen-
tive. If you believe recent
studies, less than 10% of the
IPv4 address space is actually
being used.

Vest: Think about it this
way: what if (any big service
provider) had 50 lit 10Gbps
waves along some fiber route
today. Would you expect
them to dump 25 at any price
all at once just because they
could? How do you think that
would affect prevailing mar-
ket prices and their own pric-
ing power going forward?
Here's the kind of thing that
a rational IPv4 dealer would
be more likely to do:

1. Offer 1 x /24 for $50,000
la. If there is no interest at
this price for a long time, of-
fer 1x /24 for $45,000 and 1x
/25 for $25,000... 2. If there
is an enthusiastic response,
offer the next 1 x /24 for
100,000 and 1 x /25 for
$55,000 2a. If there is no
interest at this price for a
long time, offer 1x /24 for
$90,000 and 1x /25 for
$50,000... 3. If there is an
enthusiastic response, offer
the next 1 x /24 for 200,000
and 1 x /25 for $110,000 and
1 x /26 for $60,000... 2a. If
there is no interest at this
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price for a long time, offer 1x
/24 for $180,000 and 1x /25
for $100,000... 4. If there is
an enthusiastic response, of-
fer the next 1 x /24 for
400,000 and 1 x /25 for
$220,000 and 1 x /26 for
$120,000 and 1 x /27 for
$70,000... Continue...

Eventually routability (or
more proximately addi-
tional routing surcharges)
will determine how fast
deaggregation occurs, and
prefix-level routing sur-
charges will be driven by
(unpublished) inter-
provider routing settle-
ment arrangements, the
baseline for which will be
set by smaller group(s) of
very large service provid-
ers.

COOK Report: Does the
market selling process in-
clude a guarantee of routabil-
ity for what you buy?

Vest: The "market price" for
IPv4 transfers will likely in-
clude something the opposite
-- a guarantee of uncertain
routability.

Conrad: An implied guaran-
tee of uncertain routability,
sure.

Vest: However, incumbents
will always be able to offer a
guarantee of routability,
called "being a dedicated cus-
tomer."
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Conrad: Not really. Same as
today, they will only be able
to guarantee routing within
their own infrastructure. In
particular, if you as a cus-
tomer of a particular ISP pre-
sent them with a random
IPv4 /32 that you obtained
off eBay for $50,000 (or
whatever), your ISP may ac-
cept that /32 and may even
announce that /32 to their
peers, but there is no reason
those peers (or their peers, if
the route in propagated) will
accept that announcement. I
believe this fact will tend to
put a damper on some of the
wild excesses some folks
have been concerned about.

Vest: The fundamental
break that IPv4
exhaustion/transfers rep-
resents will not affect
routability or even reliable
routability per se -- not
immediately anyway.
Rather, it will affect who
is capable of being/
becoming a credible pro-
vider of (mostly) reliable
routing services for large
numbers of customers. If
you get IPv4 the old way,
you may be able to join
that club. If you are not
lucky enough to be a
member of that group,
then you can still become
a reliable customer of
more-or-less reliable serv-
ices provided by one of
the members of that club.

COOK Report: Or does ATT
establish a new preferred
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customer class and says for x
hundred a month you get
your own IP number which
we will route for you for the
next 12 months for Y dollars
a month and at the end of
THAT 12 months --depending
on market justification -- the
monthly price to keep it
routed increases to Z dollars.
So you have a money crea-
tion machine by which the
most backward telcos can
maintain their business mod-
els by squeezing the little
guys out. Unless you grand-
father existing folk like us,
the day will come when Veri-
zon tells its FiOS customers
they have a MONTHLY AD-
DRESS surcharge? (By the
way, I have looked at my IP
address and although I
thought the purpose of DHCP
was to change the IP number
on a regular basis, the IP
number is remarkably stable.

Vest: No doubt price in-
creases will percolate down
to everyone, but in the retail
customer examples you cite,
the customer enjoys no con-
trol whatsoever over the IP
address that ultimately medi-
ates their attachment to their
Internet access provider. The
big change - that will not
directly affect them, ex-
cept insofar as the non-
existence of additional
new public IP addresses -
will mean that the
chances of some com-
pletely new access pro-
vider, one that is not
merely "reselling" serv-
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ices provided by the cur-
rent incumbent, emerging
to compete with their cur-
rent provider get than
much closer to zero.

Conrad: To my knowledge,
we aren't seeing a whole lot
of those today when IPv4 ad-
dress space is essentially
free.

Vest: How about YahooBB --
the first or second-largest
Internet access provider in
Japan since 2001 or therea-
bouts. Didn't exist as such at
all before 2000.

But more generally, for
maybe a century leading up
to 1980 there were about
200-300 "top-level" commu-
nications services providers
in the world -- roughly one
per nation-state. Today there
are at 30,000+ if BGP is any
guide. Not all are really
autonomous, and some do
nothing but provide an ad-
ministrative overlay for
someone else's facilities, and
the majority provide connec-
tivity only for themselves
(i.e., they achieved "self-
determination", at least in
this narrow context), but
even so there are probably at
least an order of magnitude
more than there would have
been otherwise, largely be-
cause of TCP/IP and the
technologies that only the
demand created by TCP/IP
(or some other similarly use-
ful bypass technology) could
have produced.
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But as we all know, and I've
said here and elsewhere
many times, facilities or in-
frastructure are the locus of
many enduring and com-
pletely unrelated bottleneck
problems in many places
around the world. No
amount of infrastructure
can fix the disappearance
of useful public IP ad-
dressing (unless maybe
you can pull off a global
monopoly), but for those
facilities owners who
might be interested in
(re)establishing a more
modest territorial monop-
oly, the disappearance of
an effective bypass tech-
nology might not look like
a such a bad thing at all.
Better still is no particular
effort is required to make
it happen -- just do noth-
ing different!

COOK Report: How many
Class A's does DOD have?

Conrad: At least a dozen.

COOK Report: Could a Na-
tional public internet system
have routing done in such a
way that the address space
were used far more effec-
tively?

Conrad: In theory, sure.
First, nationalize all the ISPs.
Then, force everybody (ISPs
and their customers) to re-
number. Customers get to
renumber into RFC 1918 ad-
dress space and get assignhed
a single public IP address
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from the national ISP that
they NAT out of...

OK, maybe there is a flaw
with this plan... :-)

Earlier Vest: Of course, at
various points in history,
changes in technology (e.g.,
CIDR, DHCP, NAT, et al.)
changed our perception of
what "sufficient" means --
and no doubt most feel
that technology has not
kept up, with the resulting
perception being that we
haven't had "truly suffi-
cient" address resources
for a long time. But there
have always been "some"
for both incumbents and
aspiring new entrants. No
more.

Conrad: Exactly. The IPv4
free pool will be consumed
"soon". A market will en-
courage increased address
utilization efficiency at
some cost, defined by the
market. Without a market,
the cost will be infinite.
There isn't really another
option. I'd argue even the
'lack of market' option
doesn't realistically exist
-- a market exists now,
the only question is
whether or not the RIRs
will continue to be rele-
vant moving forward.

Vest: I also agree that the
'lack of market' option does
not realistically exist either.
However, the kind of market
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we've gotten ourselves into is
the bottomless/forever kind.

Conrad: The market will ex-
ist as long as there is a de-
mand for IPv4 addresses. I
seriously doubt this will be
forever.

Vest: Had steps been taken
anytime before today to cre-
ate the possibility of estab-
lishing full IPv4-IPv6 substi-
tutability over time (maybe
even a long long time), this
might have been remem-
bered as a unavoidable but
temporary, self-healing
break.

Conrad: You state this as if
people intentionally decided
to not establish full IPv4-IPv6
substitutability.

Vest: Not quite. Until today,
[the RIPE address allocation
policy] failure to establish full
IPv4-IPv6 substitutability
could be regarded as a pas-
sive, non-intentional choice --
no good word for this comes
to mind, but the sort of thing
that a lawyer or ethicist
might describe as a some-
thing (crime, error, sin, etc. -
an "outcome") of "omission."
After today, the shift in incen-
tives that resource transfers
will engender will reinforce
and convert this passive
stance into an active, inten-
tional, commercial strategy --
i.e., an outcome of "commis-
sion."
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Earlier Vest: As it is, ad-
dress scarcity will now
become the single most
influential determinant of
Internet technology, ar-
chitecture, and market
structure forever, until
TCP/IP is replaced or by-
passed by something else
entirely.

Conrad: I disagree. I believe
the single most influential
determinant will continue to
be whether money can be
made. Technology, architec-
ture, and market structure
will adjust.

Vest: Again, I think we said
the same thing; I just used
more colorful language ;-)

The Internet Under
this New Policy
Becomes the New
PSTN

Vest: The Internet is the new
PSTN :-(

Conrad: Yes, but I'm not
sure how this is follows from
your assertions.

Vest: I mean that a primary
driver for Internet growth
was the value of TCP/IP a
mechanism enabling the by-
pass of lower-level bottle-
necks. Leninists can start
their victory parties now.

Conrad: The establishment
of a market over "to each ac-
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cording to need" is something
Leninists would celebrate?

Vest: Sorry, this is a recur-
ring misunderstanding of my
own making. I am referring
to Leninism as a strategy for
political change, not the sub-
stance of Marxist or commu-
nist theory. Lenin's unique
contribution was basically an
early, mirror-image version of
Naomi Klein's "Shock Doc-
trine" thesis. He fervently
wished for/awaited the spon-
taneous collapse of

economies/societies -- as a
result of their own "internal
contradictions" -- because

following such collapses the
people would be more recep-
tive to his own vision of how
things should be organized.

It's clear that some people
(some list members in-
cluded) are keen to see
IPv6 fail not only because
they find IPv6 itself dis-
tasteful, but more gener-
ally because they want to
see TCP/IP abandoned,
and absolute failure would
provide fertile ground for
a blank slate successor (or
so they seem to believe).

Earlier Conrad: I actually
think that fear is wildly over-
blown given everyone on the
planet has over 18 million
IPv4 addresses at their dis-
posal for the cost of a NAT
box and the availability of
one public IPv4 address.
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Vest: If that's really true,
then maybe my concerns are
completely unfounded, and PI
IPv4 will be plentiful and
cheap -

Conrad: Of course PI IPv4
will not be plentiful or cheap,
but that's not what I said (ac-
tually the opposite).

Vest: Or maybe the market
will start making individual
/32s available at $50k each.

Conrad: Realistically speak-
ing, can you think of a more
effective way to get
allocated-but-unused IPv4
address space back into play?
Also, at $50K per IPv4 /32,
IPv6 would likely become
quite cost effective...

Vest: Cost effective for who,
to do what?

Conrad: For organizations
wanting Internet connectivity
to absorb the cost of deploy-
ing new technologies (includ-
ing NAT-PT or equivalent
hacks to enable access to
IPv4-only sites).

Vest: One could debate the
ethics of this notion end-
lessly, but I'll gladly skip that
step and point out that it
won't work; the best thing it
might possibly enable is a
long death spiral. Some or-
ganizations want general
Internet connectivity --
i.e., to be consumers of
general Internet-wide ac-
cess. What they're going
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to get under the current
circumstances is progres-
sively more expensive,
progressively more re-
stricted, progressively
more erratic/less useful
Internet semi-access.
Others might want to be
producers of Internet
connectivity and Internet
access -- but unless they
were chartered before to-
day, they'll have to wait
for whatever replaces
TCP/IP sometime in the
indefinite future.

Earlier Vest: At $50k per
/32, how much will it cost for
a new entrant to become a
viable (otherwise native
IPv6-based) competitor for
enterprise or consumer
Internet access customers
against the smallest /20-
holding incumbent from the
RIR era?

Conrad: How much will it
cost the same new entrant if
no market exists?

Vest: While completing that
mental exercise, be sure to
credit the incumbent with an
additional $50k to commit to
R&D, customer support, pay-
roll, or stockholder dividends
for each /32 that the new en-
trant had to purchase... and
be sure to remember that
the IPv4 incumbent un-
derstands full well that
his/her one sure unassail-
able market advantage is
the high-confidence end-
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to-end reliability that only
public IPv4 can provide...

Earlier Conrad: You appear
to keep forgetting (or ignor-
ing) that the only reason an
IPv4 market exists is because
of scarcity.

Vest: No I am not forgetting
at all. What I am doing is
making it harder for others to
forget the fact that scarcity is
being *chosen* in the pres-
ence of other alternatives.

Conrad: Sorry, what alterna-
tives?

Vest: See

http://www.eyeconomics.com

/backstage/GreenAllocationR
egime.html

Conrad: The fact that RIPE-
NCC has accepted a policy
that enables a new form of
transfer of address space
does not preclude other poli-
cies.

Vest: Although this thread
was occasioned by the pas-
sage of a RIPE policy, nothing
I have written here is specific
to the RIPE policy, or to any
other specific RIR policy. The
*important* threat is not
to the RIRs as they exist
now, but rather to the
critical functions that have
enabled the Internet to
grow so far/so fast and
become so useful to so
many. It's a contingent
historical fact that those
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functions were originally
installed in the RIRs, and
there's a constant prag-
matic debate about where
they should be (or should
have been) placed going
forward. My contention is
that the path we have chosen
is likely to make them abso-
lutely unsustainable by any-
one on the current self-
regulatory model.

Conrad: However, I suspect
all your "non-proposal" would
have done would have been
to set the ceiling on the cost
of address space on the black
market.

Vest: It could only have
done that if it had worked.
Most (not all) of the hypo-
thetical advantages are logi-
cally entailed by each other.

Still might make for a good
science fiction story though

)

Earlier Vest I am also less
uncertain that you seem to
be; this will certainly be the
final death blow for IPv6.

Conrad: I doubt this as well.
IPv6 will continue to be (es-
sentially) free and the in-
creased cost and uncertainty
in obtaining IPv4 addresses
will likely encourage addi-
tional IPv6 deployment.

Vest: The "increasing cost
and uncertainty in obtain-
ing IPv4 addresses" will
never -- can never -- ma-
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terially affect those that
inherit IPv4 today from
the RIR allocation era in
the same way that it will
affect everyone that
comes after. The former
will always enjoy choices
about what kind(s) of ad-
dresses that they want to
use to grow -- use NAT
and private IPv4 (or NAT
and IPv6) and end users
everywhere pay a com-
plexity premium, or use
public IPv4 and the pro-
vider (and every other
provider) pays a IPv4
transfer premium and a
routing system cost pre-
mium. Non-incumbents
won't be choosing be-
tween these alternatives;
they'll be paying for both.

Goldstein: Transfer policy is
likely to exist both officially
and unofficially.

Vest: I think by this you
mean that transfers will hap-
pen regardless of whatever
(even voluntary) rules are
(even voluntarily) adopted. I
actually agree, so long as
IPv4 is absolutely non-
substitutable.

Among the "rules" that will
be affected are the ones that
have, to date, made 1IP
number-related registration
records useful for preserving
uniqueness (i.e., avoiding un-
intentional address colli-
sions), and facilitating inter-
provider coordination, techni-
cal "event management,”
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troubleshooting, and root
cause analysis -- and on oc-
casion, LEA. Maybe by the
time the overall quality of
those registration records
falls so far that these func-
tions are no longer support-
able, address uniqueness will
be irrelevant, and the Inter-
net will have been purged of
all possible risks of inter-
provider technical failures
and all possible benefits of
inter-provider coordination,
and LEAs won't even be in-
terested in the Internet at all.
Better hope so anyway, be-
cause nature abhors a vac-
uum.

Goldstein: If there's too
much friction in the former
("we're making it hard be-
cause we want the world to
go to v6"), then the latter will
happen ("here, you can buy
this subsidiary which we cre-
ated just to own that /24").
There's an old Internet tradi-
tion about working around
damage. Why should ICANN
be viewed any differently?

Vest: Friction is a feature of
all real vs. imaginary things,
but otherwise you're right;
the mere existence of any
externally defined procedure
will regarded by enough as
too much bother to guaran-
tee its overall failure over
time.

And "working around dam-
age" is not a tradition; it's a
metaphor for how the TCP/IP
overlay enables flexible by-
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pass between interoperable
end points (i.e., the kind that
have public IP addresses)
given any existing path be-
tween the endpoints. We're
going to miss that reality, al-
though the metaphor will no
doubt continue to be used
widely.

Conrad: ICANN has essen-
tially no role here. The
_only_ thing ICANN does
(other than approve new
RIRs which isn't relevant
here) is approve global allo-
cation policies that have al-
ready been approved by all 5
RIRs. There is no consensus
(to put it mildly) among the 5
RIRs on this particular issue,
thus ICANN is not involved.

Earlier Vest And in the ab-
sence of any technical factors
limiting the proliferation of
routing table entries, or any
new source of publicly useful
IP addressing, every impor-
tant aspect of any/every con-
ceivable future will be shaped
primarily by some combina-
tion of oligopolistically im-
posed administrative rules
and/or externally imposed
laws/regulations.

Conrad: You forgot the
"WE'RE DOOMED!!
DOOOOOOOMED!!" bit... :-)

Vest: Hey, I volunteered that
maybe it won't be so bad.
And I've also repeated (of-
ten) that I would like nothing
more than to be proven
wrong. I'd like it even better
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if we didn't have to wait to
find out the hard way, if
someone stepped up right
now with a persuasive, inter-
nally consistent argument
that happier outcomes are
more likely. I'm still waiting...

Goldstein: I'm not going to
forecast happy or sad out-
comes, though I have some
faith that users and vendors
can figure this out.

I am concerned with dis-
course that suggests that the
only solution is IPv6, and that
the only question is how to
get there. IPv6 is a blind al-
ley. The marching band is al-
ready piling up at the end,
and beating the drums harder
won't open it up.

Vest: I think you've made
your opinion on this point
clear.

Goldstein: And by the way, I
hear that David Meyer has
just noticed some problems
with LISP and path discovery,
showing that Loc/ID doesn't
scale as expected, and thus
neither does IPv6. Nothing
that couldn't have been dis-
covered ten years ago, but
nobody was looking.

I'm positing that IPv6 simply
won't do.

Conrad: Pragmatically
speaking (given the "vast in-
stalled base" (to borrow a
term :-)), for the foreseeable
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future we have two alterna-
tives:

- IPv6 + NAT-PT (or equiva-
lent) - IPv4 + NAT

Of these two, I personally
believe IPv6 has a slight edge
if only because it is (essen-
tially) freely available. Note,
however, that they aren't mu-
tually exclusive, and in fact,
realistic deployment scenar-
ios will involve both.

If the Alternatives Are
Bad Enough — Build
Something New

Goldstein: Thus the solution
has to be found elsewhere.
Why don't we actually start
looking for one?

I suggest that this best be
viewed as a competition of
ideas, not a single committee
process (like, uh, IPNG). Let
a hundred flowers bloom, and
let's see what the bright peo-
ple out there come up with.
My guess is that a better so-
lution can be found which can
be architected and imple-
mented more rapidly than
IPv6. (But then going straight
through a blind alley always
takes a very long time.)

Vest: That sounds a bit
like what I asked for pre-
viously -- a plausible, in-
ternally consistent sce-
nario that does not de-
pend critically on wish ful-
fillment, magical thinking,
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or faith that everything
always work out in order
to arrive at some happy
end state.

So, let's have one!

Cole: Could someone explain
the size of the "bottleneck"
problem? What if, say Chris
Savage and Tom Vest formed
a company that had ONE of
the old-style, public IP num-
bers (IPv4), and the world's
largest NAT -- using some-
thing like IPv8 or so, so that
everything beyond that one
IPv4 number had its own,
unigue number, up to "billions
and billions" of devices. With
unlimited hardware and soft-
ware resources (obtained
from renting those IPv8
numbers), what are the con-
straints on capacity through
the Vest/Savage port to and
from the Vest/Savage world?

I pick Vest/Savage so we can
assume the operator of this
"crucial" IPv4 port is COM-
PLETELY altruistic <grin>.

Vest: I make no claim to
complete altruism, or to any
altruism at all. I'm interested
in what will enable the Inter-
net to continue becoming
more useful in more ways to
more people. Unlike Fred and
some others, I think that this
is best/most readily accom-
plished by building on past
achievements rather than by
attempting to start with a
completely blank slate and
only match but exceed every-
thing that could be possible
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through evolutionary change
starting form here. I have
doubts about the alternatives
that are perfectly captured by
something Harold Feld wrote
in his latest blog entry:

"Be prepared to regulate
where reasonable under-
standing of market incentives
predicts that the most likely
outcome is not what you
want. Otherwise, take what
comes from the Gods of the
Marketplace, who remain
both predictable and utterly
indifferent to your needs or
desires."

Just to prove my point about
altruism, I'll answer your
question as soon as you
credit my Paypal account with
$1000.

Will send account details un-
der separate cover ;-)

Cole: If T had a $1000 to
spare, I would get a com-
puter that could play HD
video (my 3-year old 3.0G
Pentium turns them into slide
shows). Then with my 2nd
$1000, I would pay for your
answer......

Vest: Okay, maybe I'm no
altruist, but I am a sucker for
a PC hard-luck story ;-)

If your single /32-holding
network enterprise is willing
and able to find any peers/
upstream providers to inter-
connect over IP UNNUM-
BERED links (which I believe
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is basically unheard of to-
day), then the prevailing as-
sumption is that they would
be able to use that single
IPv4 address to "comfortably"
provide simultaneous NATed
service to a single in-house
cluster up to 65 RFC 1918 or
IPv6 client "desktops" under
current conditions. If port
utilization per user is ex-
tremely low by current stan-
dards, maybe this could be
extended up to as many as
650 desktops -- and absent
further NATing, in a year or
two the max might conceiva-
bly be down to 30/300 or
less.

Cole: OK -- 65 to 650, de-
pending on how much the
end-users use the system

Vest: If your single /32-
holding network enterprise is
interested and able to find
any "pure IPv6" downstream
transit customers who do no
address translation of their
own, and who are willing to
pay for transit from a pro-
vider that uses IP UNNUM-
BERED to connect to the rest
of the Internet, then vyou
could substitute "enterprise
customer" for "desktop" in
the above description. But
your hypothetical /32-based
new entrant will competing
for enterprise customers with
incumbent IPv4-based serv-
ice providers that will be able
to easily provide one (maybe
even more than one!) IPv4 to
each of their direct custom-
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ers, so this is never going to
be a viable business for him.
Cole: -- but -- the supposi-
tion is that those already
holding IPv4 numbers either
have assigned all of them
(we have "run out") or are
demanding two children and
a grandchild to be named
later for each of them. If that
is the case, I am thinking
"crummy and cheap" might
beat giving away descen-

A Market Will Come -
Only Question is What
Kind?

Vest: So far, what I've been
describing is a scenario in
which all future new entrants
will be doing *both* -- i.e,,
giving away descendants
(i.e., many $$$ for few public
IPv4 addresses) in order to
achieve just the possibility of
offering crummy and cheap
(i.e., delivery of once-
translated packets to a small
number of clients, or highly
iffy (n)-translated packets to
a larger number of clients).

If this sounds like a not-
economically-viable scenario
to you, then I have commu-
nicated my meaning success-
fully.

Alternately if Fred is right
about both a future of cheap
and abundant provider-
independent IPv4, and the
likelihood and benefits of full
NAT standardization, then
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things will turn out differ-
ently.

Earlier Vest: There might be
more potential multiplexing
opportunities in there that
I've failed to consider, but
each one would result in a
relative increase of complex-
ity and loss of the kind of
visibility required to quickly
diagnhose and remedy prob-
lems. At the level that your
hypothetical single-IPv4
player will operate, the mar-
ket will permit a variety of
business models ranging
from providing minimal serv-
ice to a very small humber of
customers, to providing over-
subscribed and increasingly
dodgy minimal service to a
somewhat larger number of
customers.

And the current "full service"
IPv4-based incumbents will
be competing right alongside
them.

Cole: Finally, there is a ques-
tion of overlay -- if Verizon on
occasion, and munis often,
are willing to do physical
overlay with fiber where cop-
per already exists, could
some other organization simi-
larly start "overlaying" some
at this point mythical new
address system over the old.
In the early days, end-users
often had 2 phone books and
2 phones -- and when I had a
nonprofit to buy such things
for me, I had both DSL and
Cable, while I was picking
one. So I could see a transi-
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tion being "ugly" at the edges
-- this connection goes to
subset A, this other one to
subset B -- for a while, per-
haps a long while, but consti-
tuting a transition to a new
system nonetheless, even
without some universal
agreement to do so and over
the strong opposition of the
incumbents in the older sys-
tem. (But then, I am the list's
resident optimist....)

Vest: Anything is possible I
guess. Standardizing NAT
would presumably permit
successive translations
with less iffy results. But
of course provisioning
that widely would almost
certainly entail the same
sort of global/ubiquitous
hardware upgrades that
IPv6 would require, and
which have been rejected
as too expensive/too
much trouble by the serv-
ice provider community.

Conrad: The free pool of
IPv4 addresses is being ex-
hausted. The implication of
this is that the cost of obtain-
ing those addresses is going
to go up. You appear to be
suggesting that a market
should be disallowed because
the market would set the
price.

Vest: Technically, my own
humble non-proposal would
not have "disallowed mar-
kets" to set prices. Right now
(or at least before yester-
day), there is no such mar-

©2009

ket. More generally, there's
no such thing as the pure,
monolithic, canonical "Mar-
ket" outside of the realm of
mathematical abstractions.
The point of the debates
of the past 18 months has
been to consider *what
kind(s) or market(s)*
should set prices. The
"green allocation regime"
idea would have not have
created or reaffirmed any
restrictions on decentral-
ized resource transfers.
What it would have done
is establish a mechanism,
which could have coex-
isted alongside whatever
else was going on, that
would have assured a
gradual elimination of the
bottleneck requirement
for IPv4 addresses, while
at the same time preserv-
ing all manner of other
functions that seem to me
to be non-optional (no
need to repeat them here
again). Even my uncanny
powers of foresight don't
provide an answer to whether
that bottleneck would be re-
lieved through the vehicle of
IPv6 adoption, or something
now unimaginable that would
be even better -- but it would
have been eliminated.

Conrad: If the market were
disallowed the cost of obtain-
ing address space that was
registered with the RIRs
would become effectively in-
finite.
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Vest: Please stop subjecting
me to this straw man criti-
cism. The problems I have
identified are endemic to the
non-substitutability of IPv4.
We may disagree about
whether resource transfers
will marginally aggravate or
marginally meliorate these
existential problems, and at
what collateral cost, but the
bottom line *that we both
agreed on already* is that
"the 'lack of market' op-
tion does not realistically
exist."

Conrad: This seems to me to
be more harmful than allow-
ing people to meet the price
the market defines since it
means that everyone, includ-
ing your mythical 'new en-
trants', would be unable to
obtain registered IPv4 ad-
dresses despite the fact that
up to 90% of the available
IPv4 address space is un-
used.

Vest: Under the arrange-
ment I described, this
harm would not exist for
new entrants, because a
small RIR reserve would
remain available for "life-
boat" size allocations as
long as necessary in order
to get to whatever comes
next. And since nothing
would preclude incumbent
IPv4 holders from trading
amongst themselves as
they saw fit (after all,
nothing can be done to
stop it, we have con-
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cluded), this claim has no
basis.

Earlier on December 17 Con-
rad: I'm afraid I don't see
the 'absolute harm' in organi-
zations continuing to have
the option of obtaining IPv4
addresses that are easily rec-
ognized as legitimately allo-
cated, even if exercising that
option costs (potentially sig-
nificantly) more than has
been the case in the past.

Vest: To me this is like say-
ing there would be no harm if
the auto industry only made
cars that got 20mpg on aver-
age, and that there would
never be harm no matter
how expensive gas became --
and there would be no harm
even if automakers had the
technology to triple that
mileage, but introducing that
technology would cost them
5% of their current profit
margin.

Conrad: Sorry, I don't see
how your analogy applies to
my comment. Let me try
again:

The free pool of IPv4 ad-
dresses is being exhausted.
The implication of this is that
the cost of obtaining those
addresses is going to go up.
You appear to be suggesting
that a market should be dis-

allowed because the market
would set the price.

Vest: After today, [Ripe's
approval of a v4 address
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market] the shift in incen-
tives that resource transfers
will engender will reinforce
and convert this passive
stance into an active, inten-
tional, commercial strategy --
i.e., a something (crime, er-
ror, sin, etc.) of "commis-
sion."

Conrad: So, just to be clear,
you are saying that the exis-
tence of a recognized market
in IPv4 addresses is going to
terminate innovation that
would allow folks to make
more efficient use of IPv4
address pools, translate from
IPv4 to IPv6 (or whatever),
and provide other technolo-
gies that allow ISPs to con-
tinue to grow?

Vest: No. What I am say-
ing is that once IPv4 be-
comes a unique, non-
substitutable commodity
-- the market for which is
completely locked up by
current incumbents -- the
balance of incentives that
drive technology devel-
opment will tip toward
advances that preserve
IPv4's artificial value as a
bottleneck input, and
away from advances that
would tend to eliminate
that value. Multiplexing
advances like carrier-
grade NAT are a perfect
example -- they make
ownership of IPv4 even
more valuable. Once pro-
viders start bankrolling
and deploying products
like that in earnest,
there's no way that
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they're going to want to
reverse course and sup-
port steps that eliminate
that bottleneck. And so
we'll be stuck with a new
non-bypassable protocol-
level bottleneck forever
--- or at least until TCP/IP
is supplanted.

Conrad: I actually expect the
exact opposite.

Vest: Well, I don't under-
stand how you could, realisti-
cally, but I do hope that you
are right!

[Editor: Reverting to a
thread with Rollie Cole and
Tom Vest several hundreds of
words above.]

Vest: If your single /32-
holding network enterprise is
willing and able to find any
peers/upstream providers to
interconnect over IP UNNUM-
BERED links (which I believe
is basically unheard of to-
day). ..

Conrad: Why would you
need unnumbered? Pretty
much any ISP is willing allo-
cate a single /32 address.
You don't need PI space for
what Rollie is suggesting.

Vest: Pretty much any ISP is
willing to give you a /30 for
p2p for your peering link to-
day. Maybe the exhaustion of
IPv4 won't cause transit pro-
viders to reclassify that as a
"premium feature" with its
own recurring service fee--
but maybe it will.
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Conrad: Of course they will.
However, this isn't relevant to
what Rollie was asking, as
you note.

Vest: In any case, Rollie
asked for an example of what
an independent service pro-
vider could do independently
with *just one* /32.

Conrad: Perhaps the discon-
nect we're experiencing is
due to assuming different
models. I am assuming the
/32 is the network attach-
ment point joining the Inter-
net and Rollie's "IPv8" net-
work. This attachment point
does not need to be PI. If you
assume "IPv8" = "IPv4", this
describes most of the net-
works connecting the Inter-
net today (that is, SOHO
networks connecting through
a NAT box). This model of
interconnection allows for
0(2756) devices (assuming a
single layer of NAT). While
this model breaks the "end to
end" architecture and adds
significant complexity if you
wish to offer services on the
"IPv8" network, it is a per-
fectly rational and workable
model that has some inter-
esting benefits (e.g., chang-
ing Internet providers is triv-
ial). It isn't the network ar-
chitecture I would choose,
but then again, I bought Beta
video recorders.

How expensive will that sin-
gle /32 be in the face of
competition amongst multiple
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IPv4-only Internet service
providers? I am supremely
skeptical it would be
$50,000. In fact, I'm skepti-
cal it wouldn't be bundled
with the connectivity the ISP
provides as is done today.
However you appear to be
assuming something else.
Earlier Vest: then the pre-
vailing assumption is that
they would be able to use
that single IPv4 address to
"comfortably" provide simul-
taneous NATed service to a
single in-house cluster up to
65 RFC 1918 or IPv6 client
"desktops" under current
conditions. If port utilization
per user is extremely low by
current standards, maybe
this could be extended up to
as many as 650 desktops --
and absent further NATing, in
a year or two the max might
conceivably be down to 30/
300 or less.

Conrad: Where are you get-
ting your numbers?

Vest: IPv4-IPv6 coexistence
materials, mostly from the
IETF/IAB. Stuff like this:
http://www.nttv6.jp/~miyaka
wa/IETF72/IETF-IAB-TECH-PL
ENARY-NTT-miyakawa.pdf

I've seen some current esti-
mates suggesting that an in-
dividual user (e.g., someone
using Google apps and simi-
lar things), could generate
peak concurrent demand for
as many as 1,000 TCP ports.
1000 ports per user conser-
vative, 100 ports for grannies
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or with contention -- 65 to
650 simultaneous users.

Conrad: I make the assump-
tion that web (and other)
services providers, at least
the commercial ones, will
choose to implement their
services in ways that allow
them to reach as many pay-
ing customers as possible. As
the model of connectivity to
the Internet evolves, I be-
lieve services providers will
take into account that if they
open up 1000 ports, their
customers who are behind
low performing NATs (or
whatever) will get crappy
services and choose a com-
petitor that provides services
that work better with their
low performing NATs (or
whatever). Maybe I'm wrong
and folks like Google will
write off the folks who are
behind NATs.

I guess I assume that people
and companies will adapt to
the interconnectivity model
that the Internet evolves to
as they have done in the past
(e.g., 20 years ago, the idea
of NAT on the Internet would
have been laughable). While
I anticipate there is going to
be a period of turbulence as
everyone settles around a
new strange attractor (so to
speak), I do not believe the
acceptance of a white market
in IPv4 addresses signals a
capitulation to the "address
space oligopolists" as you
would seem to imply.
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I suppose we'll see in some-
thing like 796 days.

Earlier Conrad: You are
aware, of course, that there
are entire countries where,
due to regulatory stupidity,
normal consumer-level ac-
cess is provided through
multi-layer NAT, right?

Vest: I am abundantly
aware, just as I am aware
that there are entire coun-
tries where "independent"
local ISPs cannot obtain more
than a /24 of "provider de-
pendent" IPv4 from their up-
stream provider, which makes
it impossible either to change
providers or multi-home. In
the former case, even if con-
sumers never ever see a pub-
lic IP address that doesn't
mean that the beneficiary of
that regulatory stupidity (or
the more remote beneficiar-
ies -- the offshore provider
who services the whole thing
as a "service export") has a
substantial block of IPv4
dedicated to mediating those
connections.

In any case, if this is your
existence proof that multi-
layer NAT can work, I guess
that means that we should
also expect the same kind of
kludgy, half-crippled service
to become the norm in our --
everyone's -- future? I
couldn't have made the case
better myself ;-)

Conrad: You are aware, of
course, that router vendors
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are busily testing "Carrier
Grade NAT", that can handle
_vastly_ more than '65 RFC
1918 or IPv6 client "desk-
tops"' right? Even today, you
can buy off the shelf boxes
that handle tens of thousands
of simultaneous NAT sessions
easily.

Vest: Hopefully the above
clarifies.... I guess the crux is
credible estimates of concur-
rent TCP port requirements...
pls. let me know if you've
seen dramatically different
ones...

Rollie Cole
Summarizes

Cole: Thank you all -- my
question has provoked more
interesting discussion than I
could have hoped.

Let me offer a few predic-
tions, mainly to see if I un-
derstand.

1. Nothing much happens, as
Tom Vest suggests, until we
are "out" of free IPv4 ad-
dresses (the historical pat-
tern of waiting for rain rather
than fixing the roof in ad-
vance).

Conrad: Not quite. I believe
one advantage of the RIPE
policy change is that it sets
the stage for a change in the
'ecology' prior to run out.

Cole: 2. Once out, three
things start to happen, at
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varying rates of speed and
with various degrees of suc-
cess:

2.1 a "market" develops in
IPv4 addresses, with them
that has gets -- the more you
have, the more you can both
buy and sell

Conrad: A market already
exists, albeit black or at least
grey. The RIPE policy an-
nouncement that triggered
this discussion is seen by
many as the first step in
turning that grey/black mar-
ket white.

Whether or not you have ad-
dress space does not deter-
mine whether you can buy
address space. However,
pragmatically speaking, it will
be the ISPs that will have the
most incentive to obtain as
much address space (in as
large contiguous blocks) as
they can.

Cole: 2.2 technology to "ex-
tend" the use of those you
already have (multi-level NAT
et al) now gets really serious,
even in areas where it was
not favored before

Conrad: Folks are already
quite serious about multi-
level NAT, CGN, etc. Some
folks appear to even be in-
creasingly serious about
IPvé.

Cole: 2.3 technology to "get
around" the limit (IPv6,
something Tom might like
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<grin>, et al.) begin to re-
ceive serious attention, but
may or may not begin to be
used

3. the whole system is much
more chaotic for a while,
perhaps a very long while,
until and unless a less chaotic
system begins to gain trac-
tion

Conrad: Perhaps it might be
that there is a new axis of
chaos in addition to the chaos
created by governmental pol-
icy and economic drivers.

Cole: 4. Although collec-
tively we might have the
technology "smarts" to
reduce the time spent in
steps 2 and 3, we lack the
institutional/social "wis-
dom" to employ it. (This
appears to me to be the
crux of Tom's point, but I
am happy to be cor-
rected.)

Conrad: I'd agree in the
sense that there has been
essentially no incentive to
apply the technology
'smarts'. Where Tom appears
to believe the implementation
of the RIPE policy will stifle
this application, I actually see
the policy as necessary to
incentivize innovation prior to
hitting the brick wall of run
out. I believe you're already
seeing the application of
technology 'smarts' in indus-
try efforts like CGN and the
renewed efforts at translation
between IPv4 and IPv6 in the
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IETF as folks realize the brick
wall is approaching.

Vest - To Rollie Cole:: Very
well summarized.

The only thing missing are
the interconnections --
i.e., 2.1 leads to 2.2 lock-
in, and as 2.2 continues,
2.3 becomes increasingly
impossible -- at least any
version based on any form
of TCP/IP that is currently
available or under devel-
opment (AFAIK). So what
might look like a natural,
evolutionary process is
really a giant leap of faith
-- not into the unknown,
but rather into a known
bear trap, but with faith
that it won't bite, this
time, maybe...

Cole: Remember the princi-
ple of "outrageous profits."
Change is hard, so does NOT
happen until either (a) cur-
rent situation is really, really,
really bad; or (b) perception
that new situation is enough
better to justify the costs of
transition. It strikes me that
IPv6 fails on both counts at
the moment -- we have not
hit the ground yet in our fall,
and IPv6 is not "enough" bet-
ter. But both the awfulness of
the current situation, and the
perception of how much bet-
ter something new might be
can both change quickly.

Vest: There's no denying the
fact that your description is
consistent with the observ-
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able reality. And I know you
are making an statement,
rather than stating a prefer-
ence or aspiration -- but I
can't help but note how
closely this understanding of
change resembles the Naomi
Klein "Shock Doctrine" hy-
pothesis, as well as what I
previously called "Leninism."
As you rightly note, once
things get "really, really,
really bad," people are often
willing to consider formerly
unthinkable options. But not
all of those options are cer-
tain to lead to "better." There
are likely to be lots of "revo-
lutionaries" with mutually in-
compatible visions vying for
influence then, just there are
now - just as there always
have been whenever times
get tough.

And in the mean time, things
are still just "really, really,
really bad..."

A Different IPv6
Alternative

On December 21 Hendrik
Rood: I think your sketch is
one plausible scenario, but
consider another.

In pockets of the communica-
tion industry with clear fore-
sight on the need to deploy
vast address spaces an inter-
nal use of IPv6 starts.

This usage in pockets nicely

fits in with commercial walled
garden strategies and a de-
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sire to avoid full exposure to
the public Internet for certain
information and communica-
tion services.

Deployment of IPv6 based
services is driven further due
to operational cost bases that
like to internally exploit IP
technologies for its low cost
due to its large scale econo-
mies, while using the vast
address space to avoid "colli-
sions in address-space" that
might hamper future merger
operations or sale of country
divisions.

Gradually a world of IPv6 de-
ployment appears that is
screened at least from the
public Internet by application
gateways, IPv4 services then
become tunneled over the
IPv6 infrastructure, consumer
end users are not offered di-
rect connectivity on IPv6.

Gradually businesses are of-
fered IPv6 connectivity into
the operators networks, but
at steep tarif mark-ups and
under strict conditions with
respect of what applications
can be run over IPv6, all in
the name of isolating the cur-
rent IPv4 insecurities.

Tier-1 backbones gradually
expand their IPv6 routing
abilities, but only on a transit
base, too selected customers
and far a nice markup too.

After a number of years peo-
ple start to grasp that most
of the cash flow due to serv-
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icing business networking
and monetisable communica-
tions services is not over the
public IPv4 Internet, but IPv6
networks that are effectively
a complex set of isolated
networks and clusters of
networks all with various
kinds of far more elaborate
bilateral compensation
schemes than todays bilateral
peering and transit agree-
ments.

IPv4 remains the "experi-
mental" network and the
platform for mass distribution
of content and services over
'unreliable networks' toward
consumers and SOHO.

I think this is a quite plausi-
ble scenario too. Comcast
deploys IPv6 internally, mo-
bile operators deploy it, the
military would prefer it that
way too as it reduces their
networks exposure for some
threats, academia is due to
it's own acceptable usage re-
strictions a specific market
segment and ultimately Tier-
1 backbone operators are fi-
nally able to get to offer a
clear differentiated service.
Some nation states may like
the idea to become entirely
IPv6 inside their country but
operate a big IPv6-to-4
gateway and screening sys-
tem a.k.a. big national fire-
walls.

Due to shrinking IPv4 ad-
dress space, operators start
to stear away from IPv4 and
let the big address block
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trading there begin, as it
educates end users very well
to pay more and more for
Internet access. There own
new developments will all be
IPv6 based, but walled.

Regulators will be very happy
with this new situation too as
the quite professional IPv6
space creates an area that
can be easily 'characterised'
as wholesale and business-
to-business with a rather lim-
ited group of market players
that is relatively easy to
regulate and a vast new de-
mand for their public services
of regulatory interventions.

The net result is not that
IPv6 will not take off, how-
ever it will be used as a tool
by operators/large ISPs/
governments/regulators to
get rid of many of the as-
pects of the current openness
of IPv4 that allows for easy
bypasses, high level of com-
petition, which depresses
demand for their main serv-
ices.

IPv6 will not be easily acces-
sible by end users except as
a premium service.

On 12/22 Cole: I agree that
your scenario is plausible as
well. A countervailing issue,
however, is what I see as the
growing "virtuality" of the
large organizations that
would be the operators of
these closed IPv6 spaces. If a
large organization wants to
outsource to get cheaper la-
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bor, or labor unavailable in-
side the organization, it is
going to have to have a form
of "openness" that will tend
to press against, however
strongly, a closed system.
Maybe some organizations
(and some countries) are
willing to keep closed or pay
a premium to jump through
hoops for outside input, but
many might simply open
their networks a bit.

This tension between open
and closed occurs in many
dimensions -- including ac-
tual immigration of people,
importation of goods, etc. I
suspect it will be operating in
the arch-econ of networks as
well.

Vest: Degree and *direction*
of openness versus closed-
ness will always be a volun-
tary and tunable feature for
"incumbents," i.e., those that
have (relatively) abundant
IPv4 by way of the RIR-
administered, needs-based
allocation system. That is to
say, "incumbents" will always
enjoy the option to imple-
ment whatever flavor of "vir-
tuality" that they like with
whomever they wish, pro-
vided the second party is will-
ing.

At the very least, that free-
dom will not be a given for
any who come after the era
of needs-based allocation has
passed.
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Cole: I read a lot of West-
erns, primarily for the de-
scriptions of a geography I
love. But the issues sur-
rounding what happens when
a lot of newly-arrived farmers
want a piece of the big
ranges "owned" by the
ranchers who took it away
from the Indians and/or
Mexicans is a recurrent
theme. Eventually, with or
without a great deal of vio-
lence, the farmers usually
win -- but not always. The
IPv4 incumbents seem aw-
fully similar to the ranchers in
this plot..

Vest: .. and with that we are
back to the U.S. west vs.
Brazil vs. Rhodesia/
Zimbabwe... or perhaps the
Enclosure Acts vs. Shock
Therapy in Chile vs. Shock
Therapy in Russia...

Not to worry, I'm sure what-
ever happens will be re-
garded as rational, or at least
inevitable, with a couple of
decades of hindsight buffer-

ing.

Cole: That is the most likely
scenario, but not the only
one possible, and certainly
not the most desireable.
Here's hoping "evangelists"
like Tom Vest can help us im-
prove the transition at least a
bit over historical precedent.
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And So Does Harold
Feld (Independent and
Parallel Summary)

Finally Harold Feld (a List
member) on his blog wrote a
provocative summary:
http://www.wetmachine.com

/item/1428

RIPE Makes Me Vaguely Un-
easy By Creating Legal Mar-
ket For IP Addresses.

Talk to anyone who was in-
volved back in ye olde days
of the development of the
Internet address system and
underlying protocols and they
will tell you that most of the
major stuff - like the division
of the domain name system
into generic Top Level Do-
mains (gTLDs) and country
code top level domains
(ccTLDs) just evolved on their
own. Sometimes this worked
out real well. Sometimes, not
so much. But for better or for
worse, these decisions set
the pattern for how the inter-
net evolved and created huge
policy issues as the internet
scaled up from a universe in
which everyone knew every-
one else to a system of global
communications that always
seems to be lurching toward -
but never quite reaching -
total collapse.

I'm not saying I could do bet-
ter, or that anyone could. In-
deed, I can argue that a lot
of good stuff happened when
people handled problems in
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an ad hoc manner and that
the major effort to put a little
forethought and adult super-
vision over the whole proc-
ess, the Internet Corporation
for Assigning Names and
Numbers (ICANN), turned
into a total mess.

Nevertheless, it gave me a
bad turn to read that RIPE-
NCC, which allocates the IP
addresses for the European
Union, will now allow holders
of IPv4 addresses to openly
buy and sell these address
allocations (you can read the
policies around the address
allocation here).

Why does this make me un-
easy, especially when a gray
market in IPv4 addresses al-
ready exists? Because it
makes fundamental changes
in an underlying piece of
critical infrastructure. That
always makes me queasy,
especially when I know that
those making the changes
have not adequately consid-
ered the very many ways this
can go badly, as well as the
ways in which it can go well.
OTOH, I also recognize that,
as Ecclesiastes warns, "to the
making of many books there
is no end, and much study is
a weariness of flesh." (Eccl:
12:12) Somebody needs to
act sometime. Nor do I have
a very clear idea what I
would do instead to solve the
IPv4 address exhaustion is-
sue. But I really worry
about creating a class of
powerful incumbents in-
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vested in preserving the
value of their IPv4 real
estate and opposing tran-
sition to IPv6.

For more detail on this than
any sane person would oth-
erwise want, see below . . ..

I suppose my real problem is
that I just haven't dug
into this area enough to
really have an opinion. But
then again, so few people
have - which is part of
what makes me uneasy.
Few things rival IP ad-
dress allocation in both
importance and breathtak-
ing, mind-numbing techni-
cal snooze-inducing
power. This makes it either
the ideal laboratory of excit-
ing new ideas or a veritable
Devil's playground of possible
mischief. Worse, I feel guilty
for doing what I hate when
someone else does it to me -
swooping in suddenly after
years of debate to try to go
back to the beginning. OTOH,
that's policy for you and I al-
ways have to suck it up. So,
with huge apologies to Milton
Mueller, here we go.

Lengthy But
Necessary
Background

Some background for those
who have no experience with
the issues around IP address
allocation (lucky you). We
human beings generally use
domain names to find web-

COOK NETWORK CONSULTANTS 431 GREENWAY AVE. EWING, NJ 08618-2711 uUsA

sites, or have other means
whereby we let the technol-
ogy do the driving. But rout-
ing actual packets of informa-
tion relies on the Internet
Protocol (IP) address. It is
this long string of numbers
that routers recognize as the
actual address. Critical to the
question at issue here, IP ad-
dresses do not need to have
an associated domain name.
Many, many machines need
IP addresses to communicate
with each other, and do not
bother with an actual domain
name.

Many vyears ago, the folks
running the Internet (to the
extent anybody ran it)
adopted IPv4 as the standard
for IP addresses. This created
a world with a large number
of IP addresses. Enough that
the few people actually in-
volved in these decisions at
the time thought they would
never run out. They had a
delightfully informal system
where a few people at the
university of Southern Cali-
fornia operating as the Inter-
net Assigned Numbers
Authority (IANA) just gave
this stuff out to anyone who
asked. After all, who cared?
It was a couple of thousand
people playing with enough
address space to give an IP
address to everyone in the
entire world.

As the Internet scaled up to
become a global communica-
tion system, some formality
and structure inevitably came
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into the system. Actually, the
engineers running this, de-
termined not to let govern-
ments get involved and screw
things up, worked hard to
create a system that was suf-
ficiently international, open
to interested parties, and in-
sanely boring to most folks to
keep administration of IP ad-
dresses pretty much a private
matter. So today, we have 5
regional address registries
(RIRs), one for the North
American Region (ARIN), the
South and Central American
Region (LACNIC), the African
Region (AFRIC), the Asia Pa-
cific Region (APNIC) and the
European Region (RIPE NCC).
The IANA delegated address
blocks to the RIRs to allocate
to their regions, all under the
loose umbrella of ICANN.

As long as everyone could get
reasonable access to IP ad-
dresses at affordable cost,
address allocation did not
raise much concern. But as
more and more machines
needed IP addresses, the
harder it became to just give
addresses away. Other prob-
lems also started to emerge.
The size of routing tables in
the routers (the tables of
where to send packets to
reach their destinations) and
the amount of capacity taken
up by traffic information kept
growing, and network engi-
neers kept struggling heroi-
cally to keep up. Depending
on how you look at it, the
continuing functioning of the
internet as a global medium
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under these conditions is ei-
ther the ultimate triumph of
Libertarian theory (because it
is happening without central-
ized planning or government
coordination) (except when it
does) or a perpetual crisis
waiting for the day of col-
lapse when the ad hoc sys-
tem of patches and solutions
can no longer keep up.

So What's the
Problem?

Which brings us to the pre-
sent day. Despite clever and
creative things, such as net-
work address translation
(NAT), to stretch the existing
batch of IP addresses, the
availability of IPv4 addresses
is becoming increasingly
more urgent. As we add more
devices and more networks
worldwide, we need more
addresses. If you can't get
an address yourself, you
need to hook into some-
one else's network and
have them give you some
of their IP address space.
That works to some de-
gree, but has problems for
its own. If I want to offer
a competing network to
the large carriers, I may
not want to get IP address
space from them - and
they may not want to pro-
vide it to me. Even without
the competition issues, need-
ing to get IP address space
from someone else rather
than having a direct delega-
tion from an RIR raises issues
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of cost and may also provide
a way for the IP address pro-
vider to dictate what I can do
with my network.

As a helpful example, con-
sider the parallel addressing
system for text messaging
short codes here in the U.S.
If I am a business wanting to
transmit text messages to
many people simultaneously
and receive many text mes-
sages simultaneously - for
example, to announce my
choice of Vice Presidential
candidate - I need a short
code. I can only get one from
the Common Short Code
Authority (CSCA). To get this
code, I have to fill out a fairly
long form detailing why 1
want the short code, what I
plan to do with it, and other
rather intrusive questions
about my possible business
plan. If the CSCA doesn't like
my answers, it won't give me
a short code. If it gives me a
short code, I have to obey all
sorts of rules and guidelines.
CSCA can inspect my busi-
ness at any time to ensure
I'm complying with the rules,
and take away my short code
if it thinks I'm not following
the rules. Even when the sys-
tem works, and no one lever-
ages it for anticompetitive
advantages, it is a real pain
imposing significant costs on
businesses trying to use short
codes.

So far, IPv4 has avoided that
fate. The RIRs generally
charge modest fees for ad-
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dress blocks to get folks to
limit their use of address
space to just what they need.
Also critically, until now, they
have generally prohibited the
sale and purchase IP ad-
dresses from one private
party to another. The RIRs
generally treat IP ad-
dresses like phone num-
bers, a network resource
nobody owns and that
must be available to eve-
ryone on an affordable,
non-discriminatory basis.
This does not prevent sub-
delegation by carriers to
customers. In fact, the RIRs
encourage this to save IP ad-
dress space. Nor has it pre-
vented a modest "grey mar-
ket" in IP addresses from
emerging. But the availability
of IP addresses on reason-
able terms has kept anyone
from trying to arbitrage the
IP address market or lever-
age IP address space for an-
ticompetitive purposes in a
major way.

But the continued depletion
of IPv4 address blocks
changes this dynamic. De-
spite everything engineers
have done to stretch the IPv4
address space, the RIRs are
running out. But the number
of networks needing IP ad-
dresses keeps growing. We
have now moved from a
world where no one could
ever imagine running out of
address space to a world
where we ask: how soon until
we run out?

©2009

So Whatever
Happened to IPv6?

As far back as 1998, the IETF
adopted an initial standard
for a new internet addressing
system, IPv6, which would
have even MORE address
space. IPv6 has enough ad-
dress space, I am told, for
just about every molecule on
Earth. IANA has delegated
IPv6 blocks to all the RIRs,
and the technical community
has flogged converting from
IPv4 to IPv6 for years. So
why do we still have a crisis?

The biggest problem with the
transition is that - despite
significant efforts to address
this problem - IPv6 is not
backward compatible. For
those who do not immedi-
ately grasp why I put that in
bold italic, it means that if
you use an IPv6 network, you
can only talk to other users
of IPv6 and cannot communi-
cate with users of IPv4 (at
least not without much
work). This is a classic
[link]"network effect" prob-
lem. Why would I spend
money to build an IPv6 net-
work when everyone else 1
want to talk to is on the IPv4
network? The failure of IPv6
migration to date pretty
much answers that question:
"no reason, so I won't do it."

Again, an example from an-
other area of US media and
telecom policy illustrates the
point. When Congress started
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the transition to digital televi-
sion as part of the 1996 Tele-
communications Act, it ini-
tially made the transition
from analog television to digi-
tal television voluntary. It
would only happen when
85% of stations started doing
digital transmission. But no
broadcasters wanted to in-
vest in digital television pro-
gram development or transi-
tion until people actually
owned televisions that could
receive digital signals. But
nobody wanted to buy very
expensive televisions to re-
ceive digital signals unless
they needed to in order to
get programming, which
didn't exist because no one
could receive the program-
ming. Finally, Congress broke
the logjam in 2005 (so they
could hold the 700 MHz auc-
tion and raise big bucks) and
ordered all broadcast stations
to stop analog transition and
move to digital on February
17, 2009.

We don't have that
equivalent for IPv6. We
have no one forcing net-
work operators to move
from IPv4 or otherwise
make their networks IPv6
compatible. Nor is it clear
how we could achieve that
on a global - or even re-
gional or national - basis.
And believe me, a lot of
very smart, highly moti-
vated folks have spent a
good deal of time trying to
figure out how to make
that happen. So, for the
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foreseeable future, we will
need to figure out how to
manage the IPv4 space in
a world of scarcity rather
than a world of abun-
dance.

Enough Background!
What Did RIPE
Actually Do? And Why
Does It Make You
Uneasy?

RIPE decided to adopt a pri-
vate market solution. For the
first time, if you hold an IP
address, you can sell it to
someone else, at whatever
price you want, under what-
ever terms you want.

This may seem a funny time
to try private market ap-
proaches, and Europe seems
an odd place to engage in the
experiment. But this goes to
one of the key points about
public policy - it gets shaped
by those who show up to
play. Remember how I men-
tioned how insanely compli-
cated and boring this stuff is
to most ordinary folks? That
means a very small set of
actors actually shows up to
do the work, and they there-
fore make the rules.

So who shows up? Well, en-
gineers of course, many of
whom work for companies
that care a great deal about
address allocation. A private
market solution makes their
lives easier, as they already
have IP addresses and would
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prefer to get them by just
buying them from people who
want to sell them. Yes, there
is a long tradition that engi-
neers check their company
allegiance at the door when
they show up for technical
coordination. But to the ex-
tent that's true, the very ex-
periences that make their in-
sights useful also shape their
results. These guys have a
problem they want to solve,
this looks like a fairly
straightforward way to do it.
And, no offense to engineers,
public policy is as much a
specialty as engineering. I
may pick up some basic con-
cepts, but I do not delude
myself that I can run a net-
work on my own.

A handful of public policy
types do show up at these
things, and tremendous
credit goes to those who, like
Milton Mueller have stayed
involved despite the high
cost, low return, and occa-
sional outright contempt dis-
played in this community for
disciplines like economics and
public policy. However, as a
combination of both law of
averages and overall tem-
perament, these public policy
types are overwhelmingly
free market enthusiasts who
believe that private markets
inevitably allocate resources
better and more efficiently
than any other system.

0.K., So What's Wrong With
A Free Market Solution?
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Actually, for all I know, this
may prove the best way to
handle the problem. As 1
have often said, there is
nothing intrinsically good or
bad about market mecha-
nisms. Markets do work
pretty well for distributing
lots and lots of goods. De-
spite growing scarcity of IPv4
numbers, there are still an
awful lot of them. In theory,
that makes it very hard to
corner the market, or lever-
age the scarcity through a
cartel or even conscious par-
allelism. There is already a
grey market in IP addresses,
so trying to stop all trade in
IP numbers is probably a los-
ing proposition. Nor do I
think that a public interest
allocation system a la FCC
license allocation could be
easily implemented, or even
necessarily a good idea.

Playing dice with critical in-
frastructure is almost always
a losing bet: History shows
that allocation of scarce criti-
cal resources through market
forces almost always turns
out to be a phenomenally bad
idea. For one thing, despite
all claims to the contrary, I
have never met a critical in-
frastructure resource scarce
enough to need market dis-
tribution but so plentiful it
can't get leveraged at some
point in the distribution
chain. We got into this mess
by assuming we had all the
address space we could ever
use. Now we assume we
have so much the market will
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never grow distorted. I see
no reason why this assump-
tion will prove more accurate
than the previous assump-
tion.

Keep in mind we do not need
some single entity - or even a
small cartel of evil greedy
capitalists in a smoke filled
room - to create real prob-
lems in market structure for
critical resources. But to the
best of my knowledge, no
one has made a serious ex-
amination of the actual mar-
ket or its implications
throughout the supply chain.
The closest is this analysis of
IPv6 issues by OECD. [Edi-
tor: see
http://www.wetmachine.com
/item/www.oecd.org/dataocec
d/7/1/40605942.pdf.] We're
flying blind here, with the
underlying address system of
the Internet. Lacking a relig-
ious faith in the Gods of the
Marketplace, this induces
queasiness rather than the
warm fuzzy that comes from
embracing the Market in its
Coasian Perfection.

It also really worries me that
the entities best placed to
take advantage of the new
market structure are those
with the greatest financial
interest in figuring out how to
leverage the market - the
carriers. The ability to absorb
enough of the market to
force new entrants to accept
disadvantageous terms for
access to IP addresses wor-
ries me. Again, this would not
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require that carriers control
all IP addresses. They just
have to control enough to
make it more expensive than
submitting to terms. Anyone
who studies how Microsoft
gained its dominance in the
software market should rec-
ognize that the ability to cre-
ate just the right set of in-
centives and disincentives in
provision of a critical input is
key to establishing and main-
taining market power.

Finally, the possession of
critical infrastructure as-
sets invariably creates op-
portunities for arbitrage.
If there is money to be made
by playing games, folks will
work on figuring out the
games to play. Enron built a
fortune (in the short term)
figuring out how to manipu-
late the private electric mar-
kets. Ask the people of Cali-
fornia - or even the Enron
stockholders - whether creat-
ing opportunities for arbi-
trage by adopting free mar-
ket mechanisms served them
well.

What happens to IPv6 Migra-
tion: We also have the pecu-
liar paradox that the more we
make it possible to stretch
IPv4 address space to avoid a
crisis, the more difficult we
make it to transition to IPv6.
Every dollar of invested cost
in maintaining the IPv4 space
by a company or new entrant
is one more dollar of lock-in
for the existing network.
Worse, anyone that con-
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trols IPv4 address space
that has value has an in-
centive to maximize the
value of that resource. As
this resource becomes ut-
terly worthless once a tip-
ping point's worth of folks
switch to IPv6, it creates a
real incentive to delay the
IPv6 transition as much as
possible.

Again, I come back to the
fact that those best posi-
tioned to become this
class of IPv6 resistant in-
cumbents are the carriers.
That's not a matter of evil
intent. It is a straightfor-
ward economic reality of
the fact that it is the car-
riers who do the routing.

Mind, if IPv4 incumbents be-
came too powerful or obnox-
ious, it might drive a critical
mass of people to adopt IPv6
to escape. The problem with
this theory is that incumbents
tend to be fairly good at find-
ing a middle ground between
"the competitive market
price" and "so awful that
people will pay anything to
escape." We call this middle
ground "extraction of monop-
oly rents." While nobody likes
this very much (except those
that have the critical asset),
it costs too much (in both
monetary and non-monetary
terms) to do without and de-
velop and alternative. Worse,
during the period of shift, the
incumbents can modify their
extraction of monopoly rents
to make things more livable
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and reduce the incentive to
develop an alternative to a
point where it doesn't hap-
pen.

I do know that the longer
the transition from IPv4 to
IPv6 goes on, the harder it
will be to do. Creating a
class of actors invested in
IPv4 as a valuable asset
rather than simply as a
question of cost avoidance
will not help.

Does what happens in Europe
stay in Europe: I'm glad only
one RIR has decided to take
the plunge. But how long will
the other RIRs wait before
opting for this approach? We
had credit default options and
subprime loans for many
years before the collapse.
Countries and institutions
that initially rejected these
instruments and investment
vehicles as too risky suc-
cumbed to the constant pres-
sure from investors eager to
"get in on the action." Until
last year, countries with con-
servative investment laws
looked like fuddy-duddy dino-
saurs preventing their citi-
zens from getting in on the
good times. This year, not so
much.

I am worried that we will
see a huge rush to declare
RIPE's policy shift a "suc-
cess" before we even
know what success would
mean here. I expect that
"success" will be meas-
ured in something really
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stupid and irrelevant, like
total number of transac-
tions as compared to as-
signments. I also antici-
pate that as parties begin
to make money from the
sale of address blocks,
similar parties in other re-
gions will begin to lobby
for these changes.

Without having some
framework to figure out
what the Hell would con-
stitute "success" or "fail-
ure" of RIPE's market ex-
periment, we will almost
certainly see it become
the dominant model. Why?
Because it is the only
model, and its supporters
will loudly proclaim its
success. With no metrics
to define success, this will
look very convincing.

So What's Your Bright
Idea Oh Wise One?

I don't have one. Heck, for all
I know, creating an unregu-
lated market in IPv4 ad-
dresses with no possibility of
regulatory oversight may be
the right solution. It would
certainly make it very difficult
for any single government to
unilaterally regulate the IP
address market. It also ad-
dresses a real problem of ad-
dress exhaustion that we face
with increasing urgency.

But I have a very bad feeling
about this, and I have come
to trust that instinct. At least,
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I trust it enough to explain at
great length why this makes
me uneasy.

Editor’s Concluding
Summary

Unless one can think at high
levels in terms of complex
systems, one will never un-
derstand the cause for con-
cern. Routable v4 addresses
are the currency of the inter-
net. Without them one can-
not play.

As Harold Feld recognizes at
the end this critical re-
source is being PRIVAT-
IZED with complete lack
of oversight and of trans-
parency. The ultimate lib-
ertarian free market. Re-
member the RIRs are mem-
bership organizations whose
staff do what the ISP incum-
bent members tell them.
They have existed to govern
assignment of numbers - we
are looking at a situation
where when the numbers are
all assigned they have not
much reason to exist and
where in the meantime all
sorts of opaque products
could be created by the ISPs
that belong to RIPE and soon
by the ARIN and APNIC
members

I am not expecting IP equiva-
lents of credit default swaps.
But one wonders if someone
might not get the idea of sell-
ing routing insurance. Re-
member that these are units
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of currency for the internet at
least and in a closed non
transparent market the temp-
tation will be there for the
actors to say their IP num-
bers are better than someone
elses’ because they have deal
with “x” and “y” where the IP
numbers held by “z” get pri-
ority. In other words the
same sort of factors that laid
the financial sector low (i.e.,
huge risks and profit oppor-
tunities accompanied by total
obscurity/opacity to outsid-
ers) also has the potential to
wreck the Internet services

industry.

Think about the mechanisms
of CONTROL that a private
market of IPv4 routable
numbers puts in the hands of
the incumbents. The pri-
mary significance of the pri-
vate market is that it gives
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incumbents the absolute
power to control entry in the
market; you cannot play un-
less you secure their permis-
sion, in the form of the pre-
cious IPv4 inputs that only
they can provide. The Inter-
net is now telco-ized. Absent
regulatory interventions
(which don't exist in most
markets), new entry is im-
possible unless the incum-
bent telco grants you permis-
sion, usually by taking you on
as a subcontractor or junior
partner as it lets you use its
IP numbers..

Open access networks....
sorry no numbers left. Even-
tually we may hope the gov-
ernment will nationalize the
system. But can any tran-
snational system be agreed
on? Doubtful. What is clear
now is that migration to v6
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won't happen in time to make
a difference and that indus-
trial strength NAT can turn
into a new carrier controlled
bottle neck.

There is no agreement on
those involved but its ironic
that the locus of the counter
revolution is in Amsterdam.
Maybe Gigaport can get the
world on circuit switched
lightwaves in time?
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International Bandwidth, Pricing and the
FCC Deliberately Suppressing Demand?

Hendrick Rood: When 1
went searching for some in-
ternational bandwidth figures
I bounced into this nice pres-
entation by Telegeography

http://www.ptc.org/ptc08/par
ticipants/speakers/papers/Sc
hoonoverFinalSlides. pdf

Alongside this Executive
Summary it provides a nice
overview

http://www.telegeography.co
m/products/gb/pdf/Executive
Summary.pdf

But it also gives you one
pause:

Why is actual Purchased Ca-
pacity on lit cable systems
(see slide 23 for Transatlan-
tic) more than twice the
amount of Used Capacity? It
does not make economic
sense in a market rife with
overcapacity and with falling
lease prices for 10G wave-
lengths to purchase capacity
two years in advance and
leave it unused.

The answer is, Purchased
Capacity on lit cable sys-
tems isn't more than twice
Used Capacity, but Used
Capacity, in particular the
International Private Line
part is carefully underre-
ported.
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The cause of this is the FCC,
who thinks it is smart to levy
a regulatory cost recovery fee
based on a LINEAR count of
64 kbit/s circuit equivalents
in use.

See

http://hraunfoss.fcc.gov/edoc
s public/attachmatch/DOC-2

84863A4.pdf and

http://edocket.access.gpo.go
v/2008/E8-19899.htm

In particular attention can be
paid to the filing's notes in
the Federal Register: \45\
Petition at 7-8. Level 3 con-
tends that this fee timing is-
sue can make owners base
their capacity turn-up deci-
sions on non-market factors,
such as activating circuits
only at certain times of the
year. Level 3 RM-11312
Comments at 5. \46\ Flag
RM-11312 Comments at 6.
Reliance observes that, with
respect to high-capacity
leases, the per 64 kbps cir-
cuit fee distorts the market.
Reliance Reply Comments at
5.

Points are rather subtly
stated but to grasp the re-
sults of the fee regulation
discussed in the docket con-
sider:
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1. IPL users of big capacity
links (e.g. 10 Gbit/s) pay
more in regulatory fees than
for the actual capacity leases
2. To avoid this excessive tax
they shut down links each
year in the last days of De-
cember, firing them up again
in January, as on 31 Decem-
ber of each year accountants
take stock for reporting.

3. The FCC pricing structure
exempts common carriers, as
well as IRUs and leases to
common carrier use on pri-
vate submarine cables.

4. It hits on corporate end
users, academic research
networks, IP backbones, in-
dependent ISPs, ASPs and
content providers who lack
common carrier status but
need to operate global net-
works

5. Despite the ongoing dis-
cussion for a few years, the
FCC postponed decisions to
FY 2009 and will thus keep
the current system in place
for 2008.

6. As a result the Annual
(Internet) Capacity Holiday
Close will probably also take
place this year.

The result of their fee
structure is it discourages
alternative parties to en-
ter the global IP backbone
market when confronted
with high prices for transit
services compared to leas-
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ing a private line or
wavelength into the USA,
it thus reduces demand
for wavelength services as
well as rations demand for
international backbones
crossing US borders.

Operators of backbones that
are required to file their ca-
pacity use, will shut down
most of their capacity in the
final days to evade a
US$0.93 per 64 kbit/s fee
(31 december 2007 rate) that
effectively doubles the cost of
a 10 Gbit/s. The FCC counts a
2 Mbit/s for 30 circuits and
an STM-1 / OC-3 for 1890. A
10 Gbit/s link therefore is
counted for 120,960 circuits.

Those who have observed the
global 5 minute and hourly
Internet Bandwidth Statistics
at Internet Exchanges (e.g.
http://www.ams-ix.net/techni
cal/stats/) are often aware
there is a demand slow down
in the Christmas Season.

The supply slow down due to
deliberate decommissioning
is not easily viewed from us-
age stats, as international
capacity throttling by partially
shutting down major links, is
not easily measured.

But if you experience a slow
Internet the next days, de-
spite the fact that it is the
annual slow season and ca-
pacity at first sight would be
underutilised, you now know
the real culprit: the FCC,
who's levying of international
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bearer circuit fees has gone
unquestioned as seemingly
many politicians think it is a
tax burden that mainly hits
foreigners and not their con-
stituents, so it is a political
godsend tax ...

The result of a change in
regulation might be that sud-
denly a large swath of seem-
ingly unused Purchased Ca-
pacity is altered into Used
Capacity and we start to
learn that it is not the Inter-
net that drives global capac-
ity demand, but International
Private Lines and the bizarre
habit of the Annual Interna-
tional Capacity Holiday will
stop. How big this effect ac-
tually is, however will be
anybodies guess as statistical
data now are deliberately
kept under the radar.

We will see if the new FCC
wants to tackle the issue in-
stead of further postponing
it, like the current FCC who
seemed unwilling to grasp
the big picture involved with
their behaviour.

P.S. It is not surprising that
the Verizon, AT&T and Qwest
departments (common carri-
ers) heavily protest the pro-
posed alteration of fee struc-
ture by VSNL (now Tata
Communications) in
http://edocket.access.gpo.go
v/2008/E8-19899.htm, as the
proposed fee alteration by
VSNL is tilted the other way
out of their favour, obviously
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to create a negotiation posi-
tion.

I however doubt whether
their regulatory departments
have an actual grasp of the
amount of capacity demand
out there and what is now
hold back or shut down due
to regulation.

What is surprising to me is
that this docket is entirely an
intra-industry regulatory dis-
cussion, while the obvious
burden of excessive fees with
an absurd LINEAR accounting
is ultimately borne by corpo-
rate end users of capacity
and firms like Google, Micro-
soft, Amazon as well as me-
dia firms and CDN operators,
who built global networks be-
tween their major data cen-
ters.

Is the bizarre fee structure
really that attractive to big
market players for keeping
smaller guys at bay with po-
tential bypassing and net-
work construction, while it
keeps corporate end users
sticky in using the more ex-
pensive IP-VPN packet serv-
ices and media companies
overusing CDNs and influ-
ences network designs?

Vest: Very interesting. Do
you have any sense of the
historical genealogy of this
tariff scheme -- i.e., has it
been around in this form for
a long time?
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Rood:
http://www.fcc.gov/fees/regf
ees.html#whowhat IB (2004
Bearer Circuit Clarification
Public Notice):

It opens: PUBLIC NOTICE

Released: July 6, 2004 DA
04-2027

COMPLIANCE WITH REGULA-
TORY FEE REQUIREMENTS BY
CABLE LANDING LICENSEES
OPERATING ON A NON-
COMMON CARRIER BASIS

To sell capacity on U.S. inter-
national routes, the operator
of a non-common (i.e., pri-
vate) carrier submarine cable
landing in the United States
must obtain a cable landing
license from the Commission
prior to landing and operating
such a submarine cable. As a
provider of active capacity on
U.S.-international routes and
as an operator regulated by
the Commission, such a non-
common carrier submarine
cable operator is subject to
the statutory regulatory fee
requirements administered
by the Commission. Since
1995, the Commission has
stated in its fee guidance that
all cable landing licensees
operating on a non-common
carrier basis must pay regu-
latory fees for all interna-
tional bearer circuits sold on
an indefeasible right of use
("IRU") basis or leased to any
customer, including them-
selves or their affiliates, other
than an international com-
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mon carrier authorized by the
Commission to provide U.S.
international common carrier
services.

Vest: Do the statistics you're
referring to enable one to de-
finitively correlate apparently
oversized purchases with
likely users/sellers of IPL
services subject to the tariff?
I ask because when I was in
the business of making (or
questioning) such over-
purchases, this factor was
not at all relevant -- either
for the large Internet access
provider I worked for or for
any other over-purchasing
large ISP that I intercon-
nected with. At that time,
strategic overbuying was
commonplace, but the rea-
sons had more to do with pri-
vate industrial policies (e.g.,
peering and interconnection,
reciprocal supplier arrange-
ments, etc.) than with public
regulatory arbitrage.

Rood: In April 2000, when I
published an article "Indica-
tors for bandwidth demand"
in Telecommunications Policy,
I was questioning the accu-
racy of the FCC statistics on
international circuits with
publicly known examples of
high bandwidth links into the
USA that for some reason did
not turn up in the official sta-
tistics data.

The main examples I then
used where some known
high-bandwidth International
Private Lines into the USA,
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which would then materially
affect bandwidth statistics. In
one of the following issues of
Telecommunications Policy,
Douglas Galbi responded in a
note to his article later that
year. It is in pre-print version
here;
http://www.galbithink.org/ba
ndwidth.htm

"[18] As Rood, Hendrick, "In-
dicators for bandwidth de-
mand," Telecommunications
Policy 24 (April 2000) 263-
270 points out, U.S. interna-
tional capacity statistics have
significant weaknesses. U.S.
international private line
revenue statistics are particu-
larly suspect because the
revenue associated with in-
ternational private line con-
nectivity, such as interna-
tional Internet peering, is not
easily accounted for. As Rood
notes, the high capacity cir-
cuits counts associated with
these revenue statistics ap-
pear to be inaccurate. Aggre-
gate international capacity
figures can be highly dis-
torted by the treatment of
intermediate links. For this
reason I have focused on ag-
gregate capacity reported by
discrete trans-Atlantic and
trans-Pacific cables."

I then still thought one of the
main sources in the band-
width and traffic growth fuzz
of that day, was the peculiar
method of bandwidth ac-
counting by Worldcom/Uunet,
as they had counted their
growth for years in
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bandwidth-distance product
but discussed it in the gen-
eral press as growth in
bandwidth and so created a
very wrong perception of ac-
tual bandwidth usage. I made
some remarks about that
method of accounting for
bandwidth in the Telecom-
munications Policy article.

I then however was unaware
of the genuine cause of these
non transparent statistics,
which concern International
Private Lines (the FCC does
not track traffic utilisation on
packet networks).

I do know now better, that
the real source of underre-
porting was that some newer
carriers did not know they
not only had to file, but also
that the reporting was used
to levy regulatory fees on
them. Several did discover
that as they received a hefty
surprise bill from the FCC,
others found ways to avoid
reporting them.

The FCC's own regulatory
fees cause a major distortion
not only in international
bearer statistics reporting.
The impact on actual opera-
tions behaviour is to reduce
IPL-based (backbone) capaci-
ties after Christmas and
postpone new activations of
backbone bandwidth to avoid
the FCC's excessive regula-
tory fees.

If you are a careful reader,
you can glance from those
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public filings in the docket
that this annual regulatory
driven capacity shut down is
mentioned by tiptoeing, if
you want to observe as an
outsider the actual shut
downs that sometimes slows
your Internet connection in
the final day of the year, you
may need quite some instru-
mentation or deep digging
through route announce-
ments. But that however
does not allow you to observe
similar practices in corporate
networks, it gives you only a
view of the public Internet
part of international capacity
from and to the USA.

As far as I can see back the
fee structure is in place since
1995.

Coluccio: I may be all wet
about this, but your thesis
concerning underreporting
aside for a moment, I am left
to wonder if the "used" ca-
pacity vs. "purchased" capac-
ity figures can actually be re-
garded as a utilization rate,
which we'd normally see rep-
resented as a percentage of
actual throughput (and over-
head) of the total connected
capacity. l.e., the 2.1 Tbps
used out of a total of 5.7
Tbps "puchased" = a utiliza-
tion rate of ~ 37%? Or, is this
something you've already
surmised but I'm missing it?

In a larger context, I'm re-
minded by your post (which I
thought was excellent, btw)
of the debate of the 'mark-to-
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market' rules vs. the actual
daily valuations that recently
ensued after the financial
markets began to unravel.

Newman: Yes I first took
"Used Capacity" as that which
is occupied by real traffic, as
well.

Utilization of 37% is pretty
high (given conventional pro-
tocols etc.) so I would like to
have confirmation of the
meaning of Used Capacity as
well.

Coluccio: Likewise, I thought
37% was on the high side,
but then I considered that
the "total" also included a fair
amount of ATM and other
TDM derivatives, which are
more tightly packed.

Rood: The 37% in use by
Telegeography as a percent-
age of Purchased Capacity
refers here to sold leased line
capacity on the activated
transmission systems (Lit
Capacity) - blocks of light-
paths - on the transatlantic
route.

It is all a layer 1 discussion.

Coluccio: Standby capacity
used for one-for-one fail-over
(contingency capacity use on
self-healing SONET/SDH
rings, despite some being
link-switched) is both pur-
chased, and, during normal
operation, "unused". Transat-
lantic routes have been par-
ticularly notorious for this
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type of architecture since the
late Nineties. How is contin-

gency capacity counted?

Rood: Potential Capacity is
when all the submarine ca-
bles are fully built out to their
limits as foreseen during de-
sign.

In practice this means the
ultimate design capacity in-
cluding foreseen major up-
grades.

So the Potential Capacity of
the TransAtlantic submarine
market is the sum of all
bandwidths at end of any up-
grade cycle of all the systems
currently installed in the At-
lantic.

A fibre optic submarine cable
is typically designed today for
a few Terabit/s as potential
capacity, that often includes
major upgrades, e.g. not only
the addition of more wave-
lengths, but the replacement
of optical submarine terminal
systems by one more ad-
vanced generation of trans-
mission technology at higher
bit rates.

The last time many systems
"jumped" with upgrades was
around 2000 when on several
systems the 2.5 Gbit/s wave-
lengths were replaced with
10 Gbit/s wavelengths. Then
if you have replaced all chan-
nels with 10 Gbit/s the sys-
tem has reached its Potential
Capacity, as it is typically not
possible to design the lengthy
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and rather carefully engi-
neered submarine systems of
many thousands of miles with
two generations of improving
bit rates.

And a few hours later Rood:
There are various types of
contract:

1. On the ring shaped sys-
tems you buy one leg for the
capacity and get the protec-
tive capability on the other
leg

2. End user leases diverse
routes and does protection by
itself

3. Arrangements are made
with lit but unused capacity
that can be activated on an
ad hoc notice against fees
that can run up to millions
per month

4. Restoration capacity is
preplanned and preprovi-
sioned, but not activated

See:
http://www.seamewe4.com/d
0c/Use%200f%20SMW4%20t
0%20restore%?200ther%20C
ab 1e%20Systems.pdf

For arrangement 3 all Lit Ca-
pacity can be brought to the
table

For arrangement 4 there is a
payment and a purchase
agreement

Arrangement 2 is definitely
"In Use"

The classification of the sec-
ond leg in arrangement 1 is
unknown to me. Could be ei-
ther "In Use" or "Purchased"
depending on the priority of
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the contract. If it is a 1+1 or
1:1 protection, I would clas-
sify that as "In Use".

1:N protection on the same
cable system is not so much
route diversity as it is protec-
tion against submarine ter-
minal equipment failure. Due
to the multiple failures in ca-
bles in the Mediterranean
some operators are currently
rerouting from Europe to Asia
via the Atlantic, through the
USA and over the Pacific.

It is an interesting question
whether such ad hoc capacity
provisioning on a daily basis
will be counted this Wednes-
day for the FCC regulatory
fee.

Robert Atkinson: If this is
happening as described, once
it becomes aware of the sub-
terfuge the FCC is likely to do
two things:

1. change the reporting basis
so that it isn't a snapshot on
a particular day

2. commence enforcement
actions against these users
who are avoiding their USF
contributions through the
subterfuge. Because of the
growing need for more reve-
nue for the Fund (that's an-
other discussion entirely), the
FCC has been imposing fines
against companies who are
intentionally avoiding their
obligations. This sounds like
an "opportunity" for the
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Commission. Good work for
the lawyers.

Rood: No Bob,

That "USF good lawyers stuff"
cannot be the case. The USF-
fee is based on annual reve-
nues from international
leased lines services not on
capacities.

There isn't any indication at
all that carriers misreport an-
nual revenues on IPL, voice
and Internet traffic.

As far as I read it, the FCC's
levy is for their cost recovery.
So hunting down one subter-
fuge does not raise FCC-
income next year, but redis-
tributes it among the carri-
ers. Regulators tend not to be
allowed to receive more than
cost recovery. I have seen
once such a case, and the
overcharged operator won it
in court hands down.

Also somehow I get the idea
that no one in the FCC does
math anymore:

1. The current price for a 10
Gbit/s wavelength/private
line London-New York is
around US$125,000 per year,
about US$1 per 64 kbps cir-
cuit 2. The FCC now charges
US$0.93 per 64 kbps per
year, as a 10 Gbps link con-
tains 120,960 circuits in FCC
calculations 3. The combined
amount of all 64 kbit/s cir-
cuits that the FCC gets re-
ported is 7.5 million. With 6.5
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on submarine cables and
most today parcelled out in
10 Gbit/s wavelengths.

With all due respect, does the
FCC really think that the en-
tire market for international
capacity in and out of the
USA has declined to a mere
US$7.5 million? Did they
ever look in what they got
reported for USF on revenues
in these markets? A short
glimpse at construction costs
of submarine cable systems
and the fact that there are
still new system launches?

The reporting of International
Bearer Circuits includes all
transmission capacity, not
only for private lines, but also
for voice, data and Internet
links.

Miller: I am not sure that
the averaging windows would
be consistent across the fiber
links which may skew the
data of purchased/used. 1
min averages being combined
with 1 hour averages.... or
peak reporting?

I would also be curious as to
how the "Potential Capacity"
is factored. Is that 10Gbps
X64 wavelengths per fiber?
Does "Lit" mean at 10Gbps or
at any speed?

Based on slide 26, purchased
capacity is a 5.7Tbps at the
end of 2007. I am not sure of
the viability of trans-oceanic
10Gbps or number of wave-
lengths on _older_ fiber, but
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my napkin math says
5.7Tbps = 570 x 10Gps links.
AT 32 lambdas per fiber,
that's only 18 pair of fiber.
Lets be conservative and say
16 lambdas per fiber for 36
pair... I checked my match a
couple of times... I feel like I
am dropping a decimal
somewhere... :-)

Coluccio: If I'm not mis-
taken, the figures shown in
the reference slide are "ag-
gregates", representing the
total of each category over all
transatlantic routes. Most
subsea systems that extend
over several hundred km do
not possess more than eight
working fibers or four fiber
pairs due to the challenges
associated with powering re-
peaters far from shore. WDM
ratios, however, are higher
than you've allowed, with
some as high as 64 wave-
lengths or greater per strand,
and some are now boasting
the ability to double those,
still, through dual-
polarization modulation
schemes.
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Telcos Invade Each Other’s Turf?

January 1, 2009 COOK Re-
port: Is this pre infrastruc-
ture bill debate astroturf?
Looking at what follows, it
seems to me that Bennet is
breathlessly over reaching in
his desire to prove that the
monopolists are our "friends"

Richard Bennet: Network
World reports that Verizon is
over-building into AT&T terri-
tory in North Texas, providing
consumers with a choice
they've never had before. 1
don't have details yet, but
some of your readers cer-
tainly do.

http://www.networkworld.co
m/news/2008/123108-fiber-a
tt-verizon.html?fsrc=netflash
-rss

Verizon is setting up a Wild
West-style telecom show-
down by expanding its FiOS
network further into territory
traditionally held by rival
AT&T, says a new report from
Information Gatekeepers. Ac-
cording to IGI, a telecom
consulting firm, Verizon's re-
cent FiOS expansion into ar-
eas of northern Texas could
mark the first time that one
carrier has directly competed
with another in its own fran-
chised territory for residential
wireline Internet services.
Traditionally, Verizon and
AT&T have competed with
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each other primarily for
wireless voice and data serv-
ices, as the companies' lan-
dline businesses have been
dependent on architecture
that each company has pur-
chased over the years from
the original "Baby Bell" com-
panies formed in the wake of
AT&T's breakup in 1984. But
with Verizon now offering
video, voice and data serv-
ices over its fiber-optic net-
work in AT&T's home state,
IGI says that the telecom in-
dustry could be "drastically"
changed. In particular, IGI
says that Verizon's decision
to "overbuild" its facilities
into AT&T's franchise areas
could spark AT&T to begin
overbuilding as well, thus
turning competition for build-
ing out services into a poten-
tial "nationwide phenome-
non."

Goldstein: Bennet is not
necessarily "friends" with the
monopolists, but his gadfly
streak shows up in strange
ways. Still, this is an interest-
ing story that he passes
along. It first popped up a
couple of months ago. Essen-
tially, when the Telecom Act
was passed, there were
seven Bells, and GTE was
larger than any of them. The
expectation was that they'd
compete with one another.
Merger conditions for SBC'
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acquisition of Ameritech re-
quired them to compete in
some number of out-of-
territory markets, or pay a
fine. Lo and behold, they did
a little token resale competi-
tion, and I think paid a token
fine, but gave up. BA/VZ and
SBC merely competed on
who could buy up the most
exclusive turf. They had a
sort of unwritten pact to
never compete on wireline
LEC business. Their employ-
ees with competitive instincts
had the mobile side to play
with.

North Texas is a kind of in-
teresting market, though.
SBC/ATT has downtown Dal-
las and Fort Worth. GTE had
a band of outer suburbs
north of the city, with SBC
turf farther north. That area
has seen explosive growth,
mostly upscale. So the GTE-
>VZ turf was one of the first
to get FiOS. ATT is trying to
milk its old copper plant with
DSL Lightspeed, which is
probably a harder sell. So VZ
is setting the non aggression
pact aside and slipping across
the border into the subdivi-
sions on the SBC side. It
doesn't cost any more to pull
new FiOS plant on SBC's side
of the line, after all; it's still
near enough to the head end/
CO, and this way they're
cannibalizing somebody else's

PAGE70


http://www.networkworld.com/news/2008/123108-fiber-att-verizon.html?fsrc=netflash-rss
http://www.networkworld.com/news/2008/123108-fiber-att-verizon.html?fsrc=netflash-rss
http://www.networkworld.com/news/2008/123108-fiber-att-verizon.html?fsrc=netflash-rss
http://www.networkworld.com/news/2008/123108-fiber-att-verizon.html?fsrc=netflash-rss
http://www.networkworld.com/news/2008/123108-fiber-att-verizon.html?fsrc=netflash-rss
http://www.networkworld.com/news/2008/123108-fiber-att-verizon.html?fsrc=netflash-rss
http://www.networkworld.com/news/2008/123108-fiber-att-verizon.html?fsrc=netflash-rss
http://www.networkworld.com/news/2008/123108-fiber-att-verizon.html?fsrc=netflash-rss

THE COOK REPORT ON INTERNET PROTOCOL MARCH 2009

"access line" count, not their
own.

What's really supposed to be
odd about the story, then, is
not that it's taking place, but
that it's taking place on such
a small scale, and took this
long to happen.

When I was at GTE in 1997
(when they bought BBN),
they had a CLEC division, and
it seemed logical to me that
they could compete head on
in a lot more places. GTE af-
ter all had a big presence in
the Los Angeles, Seattle,
Portland (OR), Triangle (NC),
and other significant shared
markets. But they instead
mostly just dallied with re-
sale, then sold out to BA
(when I promptly left), and
that was that. If VZ does de-
cide to go head-on with ATT,
the Los Angeles market looks
very promising. But then ATT
could also build into VZ turf,
attacking the more profitable
non-residential markets, so
there's risk.

Coluccio: Fred, your trailing
comment concerning out-of-
area attacks on the more
profitable area of commercial
customers is, in my opinion,
dead on. It's a perfect segue
for Verizon, say, to go after
the larger enterprise market,
and this can be achieved
through resale, i.e., through
Type 2 offerings at first, i.e.,
resale of loop facilities, as
opposed to Type-1, which
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would consist of a facilities-
based offering.

We're already seeing signs of
this through their unregu-
lated arms. VZ, for instance,
is already wooing out-of-area
government installations and
small-to-medium-sized busi-
ness with its FiOS offering,
something they'd be loathe to
do at this time in their own
markets for fear of cannibal-
izing their own commercial-
grade transport services.
Think of the many asymme-
tries at play here between
the respective offerings of VZ
and AT&T that would be on
the side of VZ, in this case, it
if faced off against AT&T's U-
Verse offerings in industrial
parks and inner-city business
districts.

From there, it would be a
small task to qualify for offer-
ing services to municipalities
and high-rise residential (or
mixed-use) MDUs and gov-
ernment buildings. The ques-
tion that still rings loud within
me is this:

Does the same unspoken/
unwritten non-aggression
rules that you alluded to in
your earlier reply still apply,
now that there are only two?

To expand a bit on what I
meant by asymmetries, con-
sider this brief passage from
a chapter of Clayton Chris-
tensen's book Seeing What's
Next:
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"The more interesting scenar-
ios occur when there are
asymmetries-important dif-
ferences of motivation or
skills. Asymmetries of moti-
vation occur when one firm
wants to do something that
another firm specifically does
not want to do. Asymmetries
of skills occur when one
firm's strength is another
firm's weakness."

From:
http://hbswk.hbs.edu/item/4
353.html

The Innovator's Battle
Plan

COOK Report: 1In doing FiOS
is there a fundamental
change in Verizon’s network
architecture that makes it far
easier and more cost effec-
tive for Verizon to bring high
bandwidth service to the en-
terprise as well as the home?

Coluccio: I pointed to FiOS
only because it is the most
recognizable form of optical
delivery that VZ is making
available today. However, in
its current state it is not op-
timal for enterprise use for
most purposes. As a PON of-
fering, it could be made to fit,
sorta, but would be better
substituted by point-to-point
Ethernet.

If the form factor of FiOS's
CPE were modified for use by
the average information
worker (think the size of a
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standard wall jack), it would
in many ways be suitable, but
the analog video component
would need to be tossed, of
course, since the latter ac-
counts for a large part of CPE
overhead, and would be con-
sidered overkill (or an unnec-
essary form of superficial
cost) to the needs of most
businesses, especially those
who've deployed video over
IP capabilities.

One aspect of FiOS that is
working in its favor right now
is that it lends itself to the
cloud model, since, by defini-
tion, it would be a managed
service, hence freeing up en-
terprise personnel and other
resources from the drudgery
of repetitive administrative
tasks (such as IP subnetting,
router configuration tasks,
distributed security appliance
admin, etc.) to do other
things. The downside, of
course, is that, in its present
state it would be controlled
entirely by a single provider
(or its contracted partners).
And that, in and of itself, de-
tracts from its attractiveness
for most large, discerning
buyers who have the re-
sources to act more selec-
tively, which is why, I sup-
pose, it's been targeted at
the lower end of the markets
at first as the home?

The answer to this is situa-
tional in many ways. Bulk de-
livery to neighborhoods dif-
fers from how VZ would de-
liver bulk to enterprise desk-
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tops, say. The former lends
itself to a dedicated fiber per
home, but VZ has already
demonstrated that, to deliver
a single fiber to every desk-
top (or to every dwelling
within a very-large MxU), it
considers doing so overly
taxing on infrastructure (and
administration). Such scale is
more easily satisfied in some
of the cases I've seen already
with a fiber-to-the-building
approach that uses VDSL or
ADSL2 in the last several
hundred meters.

The economics governing the
sizing and siteing of network
elements becomes pivotal
here. In some instances I can
see them going native fiber
all the way to the CPE, espe-
cially where the future exten-
sibility of throughput may be
seen as a competitive issue.
In a more diminutive sense,
though, such as through the
use of xDSL in the final
stretches of delivery, they!'ll
take the tried and true ap-
proaches of incrementalism,
common to how DSL migra-
tions have taken place over
the past decade or more,
and, I should add, in a man-
ner similar to how AT&T con-
tinues to deploy its FTTN to
this day.

COOK Report: Is there a
well marked dividing line be-
tween residential and busi-
ness services?”

Coluccio: There was a time
when I would have specu-
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lated that the "well marked
dividing line" might be found
only in the headers of pack-
ets, leaving the job of differ-
entiation to upper layer func-
tions found in the optical line
terminals and central office
routers and switches. How-
ever, after a rather interest-
ing discussion that I had with
a friend not too long ago I'm
now inclined to think there
may in some locales, at least,
actually be separate overlays,
if not entirely physical, then
partially physical and entirely
logical. In my friend's case,
his adding a business service
to his residential account re-
sulted in VZ running a new
fiber, complete with a sepa-
rate CPE enclosure, to the
side of his house, while also
issuing a separate set of IP
addresses.

COOK Report: "If you look
at Verizon business services
and the old MCI and ATT
business services the old
ATT,” is there not a fair
amount of overlap on THAT
territory?"

Coluccio: I think you'd need
to be more specific.
Enterprise-related "business
services" aren't as straight-
forward to characterize in a
way that they can be com-
pared to residential architec-
tures. Residential tends to be
one fiber per home, and
that's it. In the enterprise
space there's a greater de-
gree of fragmentation taking
place. For instance, an enter-
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prise may lease local loops
from Provider A on a resale
basis that attach to the long
haul or Internet facilities of
Providers B and C.

As an aside, you may recall
that, when the last two
mega-mergers took place,
the Dol took measures to en-
sure that AT&T's (TCG's) fiber
assets and VZ's (MCI/MFS's)
fiber assets would not pre-
clude competition from taking
place on a building-specific or
locality-specific basis, if the
newly acquired fiber property
were in the same building
where the acquirer already
had a fiber presence. For ex-
ample, in NY City, where VZ
and MCI's MFS were the only
two sources of fiber in a
building, the newly-acquired
fiber assets were either spun
out and auctioned to others,
such as LEVEL3, or, I suspect
in some cases simply re-
deployed at some mid-span
point in the metro to other
buildings, or in some cases
decommissioned entirely.

Rood: I think the answer [of
incursion by one incumbent
on to the turf of the other] is
relatively easy:

1. Fibre optics (PON or PtP
Ethernet) allow for far longer
loop lengths

2. They have their head-end
serving their former GTE ar-
eas for FiOS, so the tech op-
erations is already in place

3. Serving neighbouring ar-
eas now served by AT&T/SBC
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effectively means low addi-
tional cost in advertising and
other marketing and sales
costs.

If SBC/AT&T sticks with VDSL
based approach, trying to ex-
tend fiber is easy in those
complementary areas. It is
not in entirely new areas,
where there is no such
neighbouring area footprint.

It also does not extend to
business markets. Counted
as percentage of lines/
buildings, businesses only
have a few percent of the
lines. When you take each
SOHO business into account
it runs up to about 10% of all
lines/buildings. Only in areas
with pure business parks and
in city business districts a
competitive physical medium
infrastructure serving busi-
nesses only makes sense.

So the bottom line is that this
may happen here and there,
but you will not observe all
out competitive invasion of
VZ and AT&T in each other’s
areas.

Cowen: One thing that is
critical to understand in com-
petition for enterprise cus-
tomers is that competition
takes place for multiple sites.
It usually takes place against
a tender that is issued by an
enterprise for its require-
ments and the enterprise
usually has a very good un-
derstanding of its require-
ments.
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Typical requirements for en-
terprise networks supplying
voice and (private data) in-
volve router based services
(voice and data). These can
be supplied by a number of
different suppliers: IT players
may tender on the basis of
integration with the existing
IT estate, systems integrated
and telcos supply the com-
munications infrastructure
and combine WAN with LAN.

The critical point is that
competition is for multiple
locations. Those with level
1 underlying fibre or other
infrastructure use that as
part of the offering. Those
that do not own such fa-
cilities have to lease them
from those that do.

This is where a badly
regulated monopoly in-
cumbent such as AT+T
and Verizon gain huge op-
portunity. In their ability
to offer more coverage
over more sites from their
own resources they have
an economy of scale,
scope and network exter-
nally advantage. This is
well understood and the
basis for the need to regu-
late.

Regulation was supposed to
create a level playing field so
that those who have to buy-
in the multiple site coverage
can do so on equivalent
terms and conditions and
prices.

PAGE73



THE COOK REPORT ON INTERNET PROTOCOL MARCH 2009

When we talk about competi-
tion the enterprise space is
hugely important: the VALUE
of the lines to each enterprise
is much higher than to a con-
sumer, but most importantly,
from the point of view of the
public interest, the benefit of
communications to the enter-
prises and their application in
the business environment,
productivity, efficiency etc is
significant.

The lack of effective regula-
tion of enterprise access has
been calculated as costing
the US 246 thousand jobs.

It was agreed in the Euro-
pean Council at the end of
November last year, that con-
tinued regulation of access is
necessary, and indeed that
additional remedies may be
imposed by national regula-
tors. Additional remedies will
now include functional sepa-
ration (despite heavy lobby-
ing by German, French and
Spanish incumbents).

Coming Changes in
the Infrastructure
Model?

St Arnaud: "Already re-
searchers are using various
wireless techniques such as
quadrature phase shift
modulation to achieve data
rates in excess of 560 Gbps
on a single wavelength in a
DWDM system, and it is ex-
pected that data rates in ex-
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cess of 1000 Gbps per wave-
length will be possible soon."

COOK Report: Questions:
how soon is soon? James
Crowe at Level 3 the other
day said something about his
fibers being filled. Hmnn -
sounds doubtful to me. But
while infinite capacity in a
strand of fiber does not make
telecom free -- there is still
op-ex and cap-ex to maintain
the network, it seems that it
renders the scarcity charging
model more and more ab-
surd. As Harvey said the
other day: its ROADS....
highways..... The government
provides roads and highways
as a public good that anyone
who operates a vehicle may
use as long as they obey uni-
versally applicable rules.

Surely the assumption that
networks of glass threads are
private toll roads must be
over-turned and governments
must engage in the building
of glass roads for the public
good? Use will not be free but
the system will not be struc-
ture on a scarcity model.
Open access and common
carriage must be determining
factors.

Lots of questions including
what does it take to get peo-
ple to recognize this?

Again this is one more reason
why I am likely to begin to
spend an inordinate amount
of time with the material
from Harvey on the LHC net-
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work and the lessons learned
from this global co-
laboratory. Questions are how
do you get people to under-
stand what is at stake?

Thoughts?

St Arnaud: I suspect these
optical technologies will re-
main in the lab for a very
long time as there is simply
no market for them. Carriers
are still trying to payoff their
last investment in 10/40
Gbps systems and in are no
mood to make any future up-
grades.

COOK Report: Carriers
yes..... But doesn't this open
a road for governments to
build? Its the HIGHWAYS
'stupid' - right? The carrier
business model no longer
makes any sense??

St. Arnaud: As well the big-
gest challenge is not back-
bone bandwidth, but router
bandwidth and aggregation.
This is where the choke
points will continue to mani-
fest themselves for some
time yet. And this is all elec-
tronics - not optical

COOK Report: Yes indeed -
but if government built its
own optical interstate high-
way system, doesn't this
augur well for a switched
lightpath all optical answer
where ever possible? The hy-
brid networks of Kees Neg-
gers and Cees de Laat? A
network for education and e-
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science that the carriers will
never allow.

Yes? And as Rollie Cole just
said consider the case of
health care aspects of such a
network

So there are really two roles
to be discussed -- how
broadband can support col-
laboration and imaging that
lead to breakthroughs deliv-
ered to the very top of the
spectrum, and how broad-
band can also support deliv-
ery of those breakthroughs
(and current best practices)
to the rest of us.

Cecil: Gordon, et al. good
points all, and agreed. I think
the question with regard to
Government might be slightly
more nuanced than simply
whether government should
purchase fiber optic and get
into the information highway
business as it were. It may
be also - and more immedi-
ately since any such mass
purchase would require all
kinds of political activity - a
question of whether in the
nearer term we can update
the regulatory system. As I
said long ago and far away,
when the regulators and poli-
ticians value abundance, it
will be valuable. So far as the
present system is con-
structed, it values scarcity.
Rational economic actors
within such a system have no
choice but to operate within
it's bounds. And while par-
ticular carriers may merit
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more vitriol than others,
these are matters of degree
within a given and expected
set of norms which distract
from the greater and more
important question of creat-
ing legal, business and tech-
nology cycles so that capa-
bilities are unleashed for
profit rather than constrained
for profit.

I've been spending quite a bit
of time with thinkers in alter-
native energy, and one per-
son, in particular, who was
(or credibly claims to be) re-
sponsible for coining the ex-
pression "new energy econ-
omy" at a time when none of
the things that are widely ob-
vious to the greater populace
today were all that widely
acknowledged. I bring this up
because it suggests to me
the necessity, acknowledged
at times in this forum, of re-
framing the discussion. In
that regard, I would com-
mend some thought around
positive vision so that you
create a positive feedback
cycle where implementation
follows principles and princi-
ples follow vision. The vision
must be compelling and it
must be positive.

Along those lines, rather than
excoriate networks and net-
work operators who, at high
levels, do nothing more than
sell goods they are allowed
(or tolerated) to sell in the
market not unlike any other
player, I would offer that all
of these providers are valu-
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able inputs into a greater
system, but that presently
19th century technological
and economic assumptions
prevent them from launching
and others from offering
greater connectivity. While I
remain no fan of the 1934
Act and would rather see it
extirpated and cast aside,
perhaps we recognize present
conditions and set forth a vi-
sion of the future in a new
section of the Act that rea-
ligns incentives in ways that
encourage any entity - pri-
vate or government - to build
and operate fiber optic sys-
tems. In so doing, let's take
the explicit and implied sub-
sidies out of minutes and
channels, etc. and shift them
to glass (I know, I know -
this is USF reform and I em-
pathize completely with what
that means and what those
who are creatures of today's
system will want to do with
it).

More broadly and more
deeply we need a more inte-
grated vision of infrastruc-
ture, to which vision I will
attempt to make a contribu-
tion to in the very near future
as I plan to float a paper here
proposing an entirely differ-
ent lens through which we
might want to start to view
this question.

St Arnaud: I agree with your
thinking, but I think a new
integrated vision of infra-
structure has to be tied into a
"zero carbon" economy rather

PAGE75



THE COOK REPORT ON INTERNET PROTOCOL MARCH 2009

than a "new energy" econ-
omy.

See my various diatribes on
this subject at
http://www.slideshare.net/bs
tarn/preparing-for-climate-91
l-event-presentation
http://green-broadband.blogs
p o t . ¢ o m /
http://free-fiber-to-the-home
.blogspot.com/

Coluccio: I take it that you
actually mean "conceive in
our minds and include in our
plans tomorrow's world to-
day", as opposed to create
tomorrow's world today. If
so, I'd agree, although how
one would go about living
such a conception today es-
capes me, except for the pur-
suit of such, itself.

Cecil: Well, to conceive
something is to start. I see it
more in terms of a continuum
- things conceived in the
mind are followed by words
and then actions resulting in
things; once any thing is
built, further thoughts, words
and actions are required to
keep it running. Accordingly,
to agree - as a group - on a
starting point - on a vision
(and we are very much there
in many respects), but to col-
lectively focus that thought
energy inevitably leads to
words, which lead to actions,
all of which are results. In
that sense, today's world is
continually in flux and tomor-
row is always a vision (it
never arrives except in the
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present moment). Thus, at
the moment we agree on a
vision, all of reality changes
whether we can perceive it
with our five senses or not.
Sounds "out there" but actu-
ally deeply practical and con-
firmed by physics, if not by
practical experience.

Accordingly, can we agree
that we are in a post-
telecom, post-Internet world
and the work that needs to
be done is recreating not only
infrastructure, but how and
why we use it. If so, then,
that very agreement is the
beginning and all that fol-
lows, so long as directed to-
ward that end - no matter
how prosaic or picayune, will
be directed to that greater
result. In other words, what
activities are done are impor-
tant but why they are done
(or to what end) is primary. If
so, then future, past and pre-
sent unify in each and every
activity undertaken as all are
directed toward a common
vision. Or so it seems to me

Harris: [referring to Erik's
remarks on the 1934 act
above] Maybe it's time to
dust off that hoary old notion
of "natural monopoly" and
make some factual determi-
nations of what parts of the
network might still fit that
description and what parts
don't anymore. Infrastructure
that is still a natural monop-
oly should be operated and
regulated under rate of re-
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turn principles and the rest is
unregulated. I know "natural
monopoly" is a vestige of the
1934 Act, but I think it's still
a very useful concept, espe-
cially in mostly rural areas.

Cowen: What is and is not a
monopoly depends on the
context, and the question be-
ing asked.

On context I always think
three things are critical; the
product characteristics and
competitive products depend-
ing on demand side drivers,
(product market), geographi-
cal location and availability of
supply (geographic market)
and the time factor.

This last point is more than
merely whether there is
timely, likely, and sufficient
response to price and non
price factors. Time is both a
critical performance charac-
teristic and a productivity
factor in many customer ap-
plications, but more impor-
tantly the response time and
transaction costs may mean
these factors become irrele-
vant. To give one example:
products and services from
different suppliers may look
the same, operate within
quality and performance
characteristics and may be
price competitive, but if one
supplier (supplier A) can
cover all sites with a single
offer over existing infrastruc-
ture and all other competitors
are dependent on supplier A
for their ability to respond,
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then supplier A can wins by
bidding and dealying re-
sponses to others that de-
pend on its inputs as critical
for their offers. This happens
rarely as it is very visible, but
less visible and more preva-
lent is the issue of response
in terms of time to repair or
performance available to
third parties.

The incumbent with the big-
gest footprint has the ability
to discriminate vis a vis oth-
ers. To keep it simple you
could say that Bigfoot is the
problem.

This is not a natural monop-
oly in the sense that the
economies of scale scope and
externality give rise to unas-
sailable cost benefits.

It is vital that we stop think-
ing about ourselves as typical
customers: customer re-
quirements in certain sectors
of the economy, banking, fi-
nancial services media etc
are more time sensitive than
others, and the vast majority
of consumer internet uses are
very different.

Another issue with natural
monopoly is that it can be
argued that 'SINCE' there will
be only one player, everyone
else should give up and go
home. Personally I think it is
critical to set out with the
goal of competition where
possible and effective regula-
tion where necessary. Regu-
lation should apply wherever

©2009

competition is not possible;
and that is likely to be in very
many places and for multi
site customers.

For example the recent WIK
study on competitive supply
of fibre in the EU shows that
there will be very little com-
petition in most places in
Europe, outside of certain
CBDs and, in particular,
where multiple sites need to
be supplied then the dis-
crimination risk is significant.

Put another way: multi site
organisations are at greater
risk of monopoly abuse than
single site organisations in
competitive CBD areas.

Also relevant is the following

BT Report: Economic benefits
from providing businesses
with competitive electronic
communications services

see:
http://www.evua.org/library.
html

COOK Report: 1 have just
scanned through the mate-
rial. EXTREMELY impressive.

Is there any feedback on how
these reports have been re-
ceived on the UK side of the
pond?

Cowen: Couple of points to
note: these reports were led
by us but extensive input and
encouragement from major
users, and customer trade
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organisations European Net-
work Users Association etc
referred to in the reports.

In terms of impact, they have
helped to support the posi-
tion taken by the European
Competitive Telecommunica-
tions Network Operators As-
sociation, (ECTA)and have
been helpful to support the
position taken by the Euro-
pean Commission in persuad-
ing member states to adopt
functional separation as a
remedy to the access issue.

(I will forward links to ECTA
positions that may be rele-
vant to those on the list
separately).

The reports help support the
position of major users pretty
much everywhere. Interest-
ing equivalent is that in the
US the trade associations are
all pro incumbent and apart
from the Ad Hoc Telecommu-
nications Users Group in
Washington, there appears to
be no-one covering the same
ground with USA data; that is
what I wrote to the list about
some time ago.

Budde: The business mar-
ket is often viewed as a
driver of innovations,
which are then pushed
further downstream once
the initial investment
costs have been recouped.

That was the way of
things for decades, but
the arrival of the Internet
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put an end to this busi-
ness model. It was the 13-
year-olds who drove the
Internet into the residen-
tial market, a fact that
took both the telcos and
the business market by
surprise.

The telcos have never been
able to recover. Their whole
business model was based on
very high margins in the top
end of the market (often a
few hundred per cent) and
these margins slowly came
down, depending how quickly
the telcos decided the serv-
ices and products should be
provided for customers fur-
ther downstream

Such a process could easily
take a decade or longer.

The telcos were also unable -
but, most importantly, unwill-
ing - to adapt to these
changes. They believed that
their monopolistic position
would allow them to continue
to force their decade-old
models onto the market. This
is the key reason there is so
much turmoil in telco mar-
kets around the world.

Most governments had
completely, or largely, re-
treated from this market
during the privatisation
processes of the 1980s
and 1990s, but the old
business models are now
beginning to hurt societies
and economies and this is
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forcing the governments
back into the arena.

With Internet and broadband
access the battlefield is now
located around the infrastruc-
ture needed for the digital
economy. Can the old busi-
ness model do the job here?
Could the enterprise market
drive the rollout of national
fibre networks?

The answer is no. In general
terms the volume size (num-
ber of premises connected) of
the business market is rela-
tively small - often not more
than 10% of all connections.
It is therefore unlikely that
the business market will be a
driver behind the rollout of
national fibre (to-the-home)
networks.

Nevertheless CBDs and busi-
ness centres are viewed as
priorities in such cases. How-
ever, apart from the CBDs of
metropolitan cities and a few
newer business parks, fibre-
to the-premises is certainly
not widespread. Without
strong government guidance
it is most unlikely that the
usual top-down approach by
the telcos would deliver that
infrastructure in any timely
fashion.

Where we do see some pro-
gress is in situations where
enterprises - but more likely -
large government organisa-
tions (healthcare, education,
municipalities) join forces and
use their combined market
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power to set the agenda for
new fibre infrastructure.

Cowen: I agree. Schools and
hospitals are great examples
of enterprises that are ad-
versely affected and likely/
some cases not so sophisti-
cated as business customers
to look after themselves.

Cole: The fact that you are
asking the question shows
how unique BT is in the world
of telecom.

I would not presume to sug-
gest technical guidance to
potential suppliers, but sus-
pect that the answer has to
do with density, value-added
for the end-user and the like.

From the economic/social/
political demand side, I think
there are two opportunities.

1. Single site enterprises that
will get one level of deal if
they operate alone, but per-
haps a much better deal (that
they can then share) if they
work together. My example
here is Notre Dame, which
got terrible bids for Internet
connectivity on its own, but
once it built a ring that con-
nected it with the city of
South Bend and a major hos-
pital, the bids were so much
lower than they completely
justified the costs, economic
and otherwise, of building the
rings.

2. Multi-site enterprises, such
as school districts, real estate
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companies, banks, municipal
government, perhaps even
fast-food franchises (I row
with someone who owns 5
McDonald's outlets), pose an
interesting situation. They
are the ones, I suspect, that
led to the draft that Paul sent
to us initially. Clearly some-
one who has "pipes"
throughout the area (whether
coax, copper, or fiber) is in a
better position to offer a deal
than those who do not, un-
less those "pipes" are limited
to pure connectivity and re-
quired to be shareable. Thus,
in the dial-up days, one could
get multiple bids for ISP
services.

The situation flips over, how-
ever, if the sites themselves
are already connected. As Bill
St. Arnaud points out, these
distributed sites could easily
become "nodes" in a system
that could cover all the
nearby SOHO facilities. He is
not the only one to under-
stand this -- Qwest agreed to
help the city of San Francisco
connected its distributed
sites, but the city had to
agree NOT to share those
connections with non-city en-
titites, thus cutting off the St.
Arnaud possibility.

3. So my bottom line is that
yes, if we could get K-12
buildings all connected with
high-capacity pipes (almost
certain fiber), withOUT a pro-
bition on later sharing, we
would have taken a big step
forward.

©2009

In another context, it has
been suggested that rural
deployment could proceed
much sooner and cheaper, if
it did not start with fiber to
every farm, but fiber as
backhaul along major county
roads, with high-speed wire-
less to reach the farms along
those roads. In the short run,
the speed could be almost as
fast, and the fiber could be
deployed later.

Alexander Harrowell: We
had a very similar proposal to
this at one of our Telco 2.0
events. Essentially, the idea
is incremental or opportunis-
tic muni-fibre - you put in
links between your major
traffic sources, taking advan-
tage of whatever RoW and
layer zero infrastructure you
already own, stick a whack-
ing great L2 Ethernet switch
on the end, and after a while
you find you have a sizable
fibre ring around town, which
other parties might find use-
ful.

And you write in the contract
terms that third party inter-
connectors must provide for
further interconnection; so
the bank that hooked up to
the switch in the bus garage
has to put one like it in its
basement, so the dog wash
can as well. In this way you
create both the high density
access fibre and the MAN in-
frastructure needed for a fur-
ther deployment of fibre or
VDSL or wireless to the
home.
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Here's a link:
http://www.telco2.net/blog/2
007/10/incremental_munifibr

e.html

COOK Report: Bingo! Alex
Outstanding!

I just read the whole "blog"
entry and encourage others
to do so. The highlight -

"Holistic view of cost

With this model for incre-
mental deployment, you keep
rolling until you cover the
whole city. It has the advan-
tage that there are no leaps
of faith; you simply install
links where you have a need
for serious bandwidth, or
where the cost of telco transit
hurts. The EU and incum-
bents can't complain because
you originally built it purely
for your own needs - right?
The open access tariff is a
secondary motivator.

It's only in the later stages of
deployment, where the net-
work has to add leaves to
reach odd patches of city
property in residential areas,
that any of the usual prob-
lems emerge. But by then,
you've already wired up eve-
rywhere that's reasonably
traffic-dense, and that's a
start. It's not restricted to
city authorities, either; a
group of businesses or other
organisations could get
started building a shared fi-
bre network in the same way,
rather like this very cool L2
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Ethernet operator in Welling-
ton, New Zealand.

By the end, you've taken a
lot of cost out of public serv-
ice delivery and private en-
terprise within the city. So by
shifting their tax dollars from
opex spend to capex, with a
small and temporary invest-
ment blip (with quick pay-
back), you end up with
cheaper goods and services.
The real cost to users isn't
the telco bill they see in per-
son; it's the ones they pay by
proxy.”

http://www.telco2.net/blog/2
007/10/incremental_munifibr
e.html "

COOK Report: Who else be-
sides Malcom Matson?

Harrowell: The article
hinges on Roy Gladwell of
Connected Real Estate Ltd.

Regarding implementers,
Gladwell referred to work be-
ing done by some British city
councils; I think his slides
showed installations in
Leicester. Citylink, the Nz
shared fibre network I refer
to in the post, I think got
started this way, but between
private-sector partners.

The Internet Archive is doing
something similar in San
Francisco; it turns out there
is some city-owned point to
point fibre, and it passes un-
der public housing projects
because the city owns them,
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so the Archive is putting
routers in the basements and
Cat5e cable into the flats.

Cole: Note that Qwest antici-
pated this process -- it build
conduits to connect City of
San Francisco buildings on
the express condition that the
city was PROHIBITED from
sharing the connections with
any non-city entity.

It is possible to identify lots
of fiber flowing through a
given area, especially here in
Indiana. It is very hard to get
the owner/operator of that
fiber to "share it," even when
it is used at 0.0001% of ca-
pacity or so.

Just a caution -- I like the
idea,but the "sharing obliga-
tion" is crucial to making it
work.

Harrowell: see
http://www.connectedrealest
ate.co.uk/ and
http://www.theregister.co.uk/
2008/03/28/internet archive

_public_housing/

Cole: The one place where
enterprise could play a very
effective role is in smaller
towns and/or rural areas, but
the enterprise and/or its pro-
vider MUST be willing to
share. The concept is that the
big entity does pay for a fiber
connection to the wider
world, and then shares that
connection (perhaps via WiFi
or WiMax) with those "near"
to it.
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A second concept is that the
fiber that runs from one net-
work to another (say one
small city to another) is
"shared" by placing wireless
towers at strategic points
along the connecting fiber.
The small city at the end of
the loop is the cost-
justification for laying the fi-
ber; the wireless access
points along the loop are the
way to hit the individual
farms and "towns too small"
along the way.

So...in general, big entities
have not led the way because
either they, or their provid-
ers, are not willing to "share"
the "pipes" going to and from
the big entity.

But this is NOT irreversible.
Auburn Indiana is again a
case in point. The muni had
fiber for its own SCADA, but
was not sharing it until the
alternative was to lose a
large employer in town. Once
the muni and the community
had experience with sharing,
and learned its benefits far
outweighed its costs, they
are now extending that shar-
ing all the way to FTTH.

I work with a wireless pro-
vider in town that has set up
and manages some 60 plus
hotspots in Indianapolis by
getting local vendors (coffee
shops, restaurants, etc.) to
"share" their connection via
the wireless system this pro-
vider sets up. He has a way
to send the signal around the
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sponsor's local network, so
reasonably secure. The end-
user has to register and go
through a splash screen, but
usage is otherwise free to the
end-user. It has been widely
popular where approved; but
has run into opposition when
sponsors are nervous about
security or have already cut a
deal with a for-pay wireless
provider. Unfortunately for we
end-users, the convention
center and the airport have
such for-pay deals. But much
of downtown is covered with
these free hotspots, all based
on sponsors being willing to
share, and providers not cut-
ting them off for doing so.

As in kindergarten, sharing is
the key.

Coluccio: "So...in general,
big entities have not led the
way because either they, or
their providers, are not will-
ing to "share" the "pipes" go-
ing to and from the big en-
tity." Many enterprises would
be in violation of federal/
state/industry-sector compli-
ance statutes and guidelines
governing security if they al-
lowed promiscuous sharing,
not to mention falling out of
compliance with their own
internal auditing guidelines
for security as well.

Loosely translated: Enter-
prises with the most band-
width to offer are usually the
same ones that are forbidden
to do so, hence they are least
inclined to give. Where en-
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terprises could be more sup-
portive is in the political
realm where, say, a shared
private metro ring is being
planned, or they could avail
their rooftops for community
wireless infrastructure with-
out demanding outrageous
compensation. Hardly what
businesses would do, how-
ever, if they can garner ex-
tortion rates from cellular
carriers for the same roof-top
or building-side footprints.

Cole: I agree with all this,
although it is my understand-
ing that technical solutions to
the security questions are
possible. My local wireless
vendor claims that it can in
effect send its signals
"around" the sponsor's net-
work, not through it; and one
could imagine joining the fi-
ber physically just outside the
big entity's perimeter.

Rooftops and outside walls
have all sorts of regulations
now -- one could imagine
some "required sharing" just
as we are now imagining "re-
quired greening" of such
spaces with plants, etc.

So, although the problems
are real, they are not neces-
sarily unsolvable, with carrots
or sticks or both.

Coluccio: Understood. It
wasn't my intention to rain
on your ideas (although, ad-
mittedly, I seem to be taking
a contrarian view here lately

-)
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Interestingly enough, my ex-
periences in dealing with
community reactions to cli-
ents' private microwave sys-
tems (and more recently
public carriers' cell towers
near schools and play-
grounds), suggest that, even
beyond the issues I men-
tioned earlier, many residents
present impediments to such
initiatives on aesthetic and
fear (of radiation) grounds
alone, a la NIMBY satellite
dishes and cell towers, re-
spectively. All of which sug-
gests to me that wireless
"broadband"”, in the many
forms we've been discussing
here ranging from grassroots
to top-down, could certainly
use the help of local govern-
ment.

Cowen: I think the concept
of 'sharing' depends on the
question of who owns the as-
set.

When a big customer wants
fibre to the business park,
and an infrastructure supplier
lays the cable and does the
installation, it will typically
identify the potential for in-
cremental additional sales for
use of that link at that loca-
tion and the geo sales along
the route.. So the deploy-
ment to the business may
well help roll out for business
and other customers.

The business case may vary
from a field of dreams model
(we will build it, they will
come) that was popular in
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the late 1990's CLECs,
through to more detailed
market Analysys by user by
building. The point is that the
infrastructure is shared
across many customers in
most cases of commercial
provision. The municipal build
model is a variation on this
except that the builder or the
prime contractor is a non
commercial municipality pur-
suing a public service remit.

Where the local municipality
is using public funds then,
there are often serious ques-
tions to be resolved about
whether the state is interven-
ing and pursuing commercial
goals that should be the
province of commercial op-
erators. This is not com-
pletely prohibited but in
Europe we have rules that
restrict state intervention to
situations of market failure,
(known also as solving the
Heineken problem; reaching
the parts that others cannot
reach).

I don't think there is any lack
of willingness to share; 1
think the question is what are
the commercial terms on
which the asset is or could be
shared. Maximisation of re-
turn dominates the thinking
of badly regulated local ac-
cess players. You often find
that CLECs then sit under the
shade of the price umbrella
created by the prices from
badly regulated local incum-
bents.
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Municipalities may have dif-
ferent business plans, differ-
ent credit positions to cover
different costs and different
objectives so their proposi-
tions may be very different
from the typical CLEC or telco
incumbent.

One thing that might be pro-
moted is longer term ar-
rangements between munici-
palities and customers where
the credit status of the state
is of benefit to customers and
commercial operators alike
(in many cases the munici-
pality will not build itself but
subcontract to an operator to
build and operate on its be-
half). Longer term deals that
fairly apportion risk and pro-
vide revenue assurance to
builders may even bring costs
down as well as help finance
the build.

Map the Fiber

COOK Report: Tim, interest-
ing and worthy practice you
describe. Is this common to
the continent as well? How
often is it done in the UK?

Frank or anyone else - is it
done here in the US? Not of-
ten I'd bet.

How feasible might it be for
someone to offer a web site
that could encourage this sort
of thing? In other words us-
ing GIS and available maps
and known fiber, if I am com-
pany x or business park de-
veloper y, why couldn't T go
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to a web site that would show
me the backhaul issues and
interconnect possibilities from
my location as well as possi-
ble business along route that
might want to partner?

Now is all this stuff a trade
secret for everyone involved?
Proprietary? Do not disclose?

Rather than give a bazjillion
bucks to the incumbents :-(

why could not the new
administration endeavor to
set up this kind of web site
and think of some economic
sweeteners to encourage
use?.com

Cole: Our experience in Indi-
ana is that the exact location
of such "potentially share-
able" fiber is treated as
highly proprietary and a
whole variety of reasons
listed, started with the
terrorist/vandal threat, pres-
sures for sharing, competi-
tion, et al.

Also, as Ken Miller and others
have pointed out, there are
technical, legal, and philo-
sophical barriers to sharing,
especially if the risk to the
sharer goes up and the bene-
fits are abstract, such as
"helping the community."

Also certain providers would
rather sell (and get paid for)
running from the home office
out each time, whether they
merely extend from an exist-
ing customer site or not.

Homeowners are "forced" to
share, in a sense, due to the
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PON architecture; but like the
choice between a party line
and a private line (how many
of us are old enough to re-
member party lines?), the
tendency is for all parties to
choose a private line if the
buyer can buy, and the seller
can get a higher price than
the party line.

Clark: I'd encourage list
members interested to have
another quick glance at
http://broadbandmap.govt.nz
/map/ I think with only one
exception we have street
level or corridor level supply
information for all NZ suppli-
ers [Telsta clear being the
exception - they provide
merely area coverage de-
noted by polygons]. [Oh, and
we did have Vodafone's 3g
coverage map also, but that
seems to have gone..... ]
have a play - zoom into a
geographic area and select
up to 3 suppliers. Telecom NZ
has the largest coverage [de-
noted as Chorus Fibre] - re-
gional players only in their
town. The operational sepa-
ration of our incumbent was
key to getting this progress,
but also subsidised invest-
ment in regional and urban
fibre networks to which con-
ditionality of open access at
duct or fibre level was
mandated.__ I think the eco-
nomic constraints will accel-
erate traditional thinking to
move towards Telco2.0 busi-
ness models.__As for terror-
ist threats - it would be very
easy to disrupt a telcom in-
frastructure even w/o know-
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ing exact locations of buried
cables [which, lets face it, the
owners often lose or don't
know precisely]

COOK Report: Rollie, I'd
guess you are precisely cor-
rect. Yet if I remember how
fiber got started in Holland
(according to Kees) it was
that the Dutch government
passed liberalization laws
circa 1998 that encouraged
sharing. In our country now
things are going to HAVE to
change. I am simply wonder-
ing whether it is impossible
now to do something tat en-
courages a more open less
proprietary attitude?

It seems to me that either
the feds better build or, if the
private sector doesn't want
that to happen, it better be
open to taking other paths
than totally proprietary
beggar-thy-neighbor stealth.
Can anything be done to in-
crease the level of under-
standing of why this matters?

If Holland could do it, under
Obama why can't we?

To Donald Clark - Bravo Don-
ald. How did this happen? I
believe actually that i looked
at this once before.... it must
have left something in my
subconscious that caused the
idea to surface. The NZ gov't
mandated this..... right? Was
there much push back? How
much is it being used?

Kenneth Miller: Along these
lines, I had been raising the
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question with the Indiana
State GIS system. (Take a
look at:

http://www.in.gov/igic/ click
on map tab). I ask why they
do not track Fiber, Central
Offices, LEC copper plants (or
even boundaries). Part of the
point to some of the demo-
graphic data (education lev-
els, etc) is to help build busi-
ness cases for companies to
move into the State for eco-
nomic development pur-
poses. Wouldn't a clear pic-
ture of Fiber and Broadband
concentrations (and vac-
uums) be a good way to con-
vince high tech companies to
locate to a bandwidth rich
State?

The terrorist excuse is some-
what limited given that the
GIS system can black this out
for non-registered users. This
is how they handle high volt-
age transmission lines.

I think this is a little ironic
given that because City,
County, and State govern-
ment is granting right-of-way
and in most cases is record-
ing this in the individual mu-
nicipal GIS systems for civil
planning purposes. Although
this is limited to conduit and
does not indicate numbers of
fibers or functions.

Speaking as a corporate cus-
tomer that has purchased
Carrier fiber, dark, and build
my own private routes, get-
ting maps out of carriers is
next to impossible. But
maybe I just have never
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spent enough money with
them.

Harrowell: The UK created a
national database of mobile
base stations, which was
available on the Web. Since
2005, however, the carriers
fell out with OFCOM and
stopped updating. Apparently
T-Mobile never provided any
data anyway. And (as I
learned to my annoyance last
week, working on an LBS
hacking project) there is no
API of any kind and appar-
ently no staff who check the
webmaster inbox.

Perhaps it had something to
do with the project being a
sop to the "electro sensitiv-
ity" lobby and their science
dodger pals on the national
press.

There is apparently a study
going on into duct/layer-0
sharing at OFCOM, but we
haven't seen the results yet,
and I suspect it will be more
along the lines of "it would be
nice" than "you've got to do
it" or "you've got to do it and
you send the SOAP document
to ductsharing.ofcom.org.uk
:8765".

Clark: No - the New Zealand
government didn't mandate
it, just used its influence to
encourage. I think a growing
recognition that no one can
afford the capital required for
the country's FTTx upgrade
alone has moved people.
There is still some reticence
from the remaining vertically
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integrated providers [Voda /
Telstra Clear]. The work
started with some mapping
we were doing to understand
how to help people connect
to KAREN. The State Services
Commission were working on
some related activity and
picked up the work and drove
it to a web-based service
[two external consultants
were key]. We [the SSC]
have some APIs in beta that
will allow read and write /
update access to the underly-
ing data tables without going
through the web interface.
Demand side information is
still lagging - some consum-
ers and business have started
to add and map their demand
points but hopefully the APIs
will increase this.

COOK Report: Politically this
might not be really easy but
WHY in heck can't someone
have the guts to say that
since the stimulus money
coming up is supposed to
have something to do with
strengthening the national
economy via INFRASTRUC-
TURE improvements, you
don't get anymore unless you
agree to use it in this way. IE
by being open about where
you nets are and by being
open to interconnection! The
days of Bush giveaways are
GONE. Dream on?

If the taxpayer is stuck with
the bill, it is time for Barack
to demand that the tax payer
get something in return!!
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Estrada: Regarding the
mapping...

When we did the mapping
(GIS) of the north coast of
California, it became very
easy to see the 'digital di-
vide." Even though most of
the locals thought they knew
stuff, the fundamental issues
of lack of backhaul (from the
big carriers), lack of competi-
tion, geography/population/
business density issues and
distance to an Internet/fiber
backbone became very obvi-
ous when mapped.

Tons of maps are here for
those inclined to peruse
them:

http://redwoodcoastconnect.
humboldt.edu/ There is an
interactive GIS version and a
bunch of static PDF versions.

WRT the stimulus package, I
truly hope that it can be used
to drive backhaul builds that
allow the smaller WISPs or
the cell carriers to provide
decent broadband solutions
to the areas where there is
no ROI for the large tradi-
tional cable/telco carriers. Or
it can be used to provide ICT
skills to the unskilled that live
in well-served broadband ar-
eas. Or provide a stimulus to
build the transit exchanges/
community exchanges
needed to provide useful
competition for under served
areas.
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Book
Reviews

Photoshop Lightroom
2 Adventure

January 14th, 2009 by
Gordon Cook

The Photoshop Lightroom Ad-
venture: Mastering Adobe’s
Next-generation Tool for Digi-
tal Photographers is my abso-
lute favorite of all the O'Reilly
photo guides - although the
Rocky Nook Press books are
themselves outstanding.
Probably a year and a half
ago I requested a copy of the
first Lightroom Adventure
book. It was so extraordinar-
ily well done and such a vis-
ual treat that I shelved my
Aperture software and bought
a copy of light room. I love it
and find it utterly indispensa-
ble. However, without a man-
ual, it is pretty much unus-
able. The O'Reilly book folk
sent the Adobe photogra-
phers to Iceland and pro-
duced a volume of both great
beauty and utilitarian value.

Last summer I paid for Light-
room upgrade and as soon as
I saw Photoshop Lightroom 2
Adventure, I pleaded for my
review copy.

It is a gorgeous and abso-
lutely indispensable book for
all Lightroom users. This time
the Adobe crew was sent to
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Tasmania. It is a source of
pleasurable frustration as 1
am trying to do my newslet-
ter work and digitize some
15,000 color negatives from
Russia and the Himalaya,
that the time spent inside the
book has not been nearly as
long as I would like.

I have used it to decipher
some of the post-processing
tools - and there are more of
them in this version. One of
the ones that I look forward
to is the graduated filter de-
scribed on page 110. I re-
member this from the 1990s
when the physical filter was
called a graduated neutral
density. I bought one for my
old film camera and tried to
use it but with uncertain re-
sults. The example in the
Lightroom text is one of a
Tasmanian beach and sky
where the contrast of light in
the sky and shade on the
beach yields a situation
where either the sky is
washed out or the beach too
dark. The filter however pro-
duced such stunning results
that the photograph is used
on the cover of the book,

A few two-page spreads are
used to advantage to show
what filters can do. The left-
hand page without the filter -
the right hand with. Negative
clarity on page 220 and 221
and the very subtle Tone
Curve Adjustment on 228
and 229.

The book is a visual and ar-
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tistic delight from cover to
cover. Mandatory for the
Lightroom user and so well
done as to make anyone who
thumbs through it want to
have and use the software.

The Canon EOS Digi-
tal Rebel Companion

January 14th, 2009 by
Gordon Cook

Being a considerable fan of
O’'Reilly photography books,
when I saw the blurb for the
new Canon EOS Digital Rebel
Companion by Ben Long I
requested a review copy.
Having purchased a SIGMA
SD 14 almost 2 years ago,
and being less than happy
with its operation, I decided
to get out another somewhat
less expensive digital SLR as
a spare camera for a two
week trip to Greece last Oc-
tober.

With the O’'Reilly book in
hand I bought myself the
Canon EOS Digital rebel.
What I would really like is an
O’Reilly book for the Sigma
which I now understand I
must update to the Ilatest
level of firmware. Once I do I
am told that I should expect
much better behavior - ear-
lier problems have been short
battery life and after the first
three or four pictures the
shutter refuses to fire.

But on to the book which for
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the most part is quite good.
One of my problems is that I
am still self-employed for
things other than photogra-
phy. Therefore I tried to steal
some time on the way to the
trip. At the Newark airport in
October waiting for my flight
to Athens. I poured over the
book and the new camera. I
quickly had a considerable
disappointment. The book
was unable to tell me how to
do the first and major thing
that I wanted to do with the
new camera.

Something short and simple.
Namely set the camera to
take pictures in RAW format.
The information simply
wasn’t there. It is discussed
on page 138. The camera
menu combines RAW and
JPEG with three different file
sizes. The text on page 138
guides you to the quality
menu and then informs you
that “from this menu you can
choose from three different
image sizes: L, M and S.
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Second for each size you can
choose from two different
levels of compression. You
can also choose to shoot
RAW. Informative, but only in
the most general way. I tried
and tried without success to
get the camera adjusted to
RAW and the largest size. In
frustration I got out the
manual that Canon provides
and, using it, found out how
to make those settings quite
promptly.

The purpose of the book
seems to be to guide the
camera owner whom the
author assumes is probably
new to photography and cer-
tainly to digital photography
in the ways to use the cam-
era and think about the aes-
thetics of what he or she is
doing as well. Nothing wrong
with that but for my purposes
not the ideal.

The book is well-designed
and well written and attrac-
tively laid out. It covers more
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advanced areas such as white
balance and gray cards. As
well as the understanding
and use of the camera’s his-
togram. I suppose however
what I would be most happy
with would be a book that
would be both a definitive
guide to the workings of the
camera as well as a tutorial
about how to use it and think
about why one uses it.

I am pleased with the camera
itself. It survived the fall from
shoulder level with no ill ef-
fect. The battery seems to
last for ever without needing
to be recharged. The image
stabilization gave me two or
three good pictures in low
light conditions inside a mon-
astery. The 18 to 55 mm kit
lens that comes with the
camera was acceptable but I
really missed the telephoto
capability of the 18-200 mm
zoom on the Sigma.
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Executive Summary

Needed: A New
Communications
System

We examine the politics of
the broadband portion of the
stimulus bill.. Mark Cooper
proposes a smallish targeted
effort aimed at giving people
access to the Internet on
open local networks man-
aged by cities and coun-
ties.

“We envision a community-
wide fiber network linking all
local government buildings,
schools, and libraries. The
service would be anchored by
local government. Non-
mobile communications flow
over the fiber network. Mo-
bile communications flow
over the fiber network to a
WIFI/WIMAX wireless net-
work.”

In addition to the physical
network, Mark also builds in a
role for enhancing community
social infrastructure and edu-
cation. “The stimulus pack-
age can be used to create a
team -- an "E-Corp" -- to
train community members in
digital communications and
digital skills. They can retrain
unemployed workers with
digital skills to become local
tech support. These activities
foster the skills for a more
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competitive work force.”

Cooper goes to the heart of
the issue when he writes:
“The raging debate over how
to define broadband for pur-
poses of "special" treatment
in the tax code is a dead give
away that stimulus spending
directed at the big communi-
cations corporations can eas-
ily turn into corporate wel-
fare. The corporations will
use the tax breaks to pay
dividends, increase executive
pay, or fatten the balance
sheet. The way to avoid this
trap is to direct funds to local
governments and
community-based organiza-
tions.

This is also the ideal moment
to redefine what government
can and should do for the
people. Providing for the ba-
sic means of communications
-- paving the streets and
building the on-ramps for the
information superhighway --
are proper local government
functions. The big communi-
cations corporations can be
hired to dig the trenches the
way contractors bid on road
and bridge projects, but the
people should own the net-
works and should build the
basic communications net-
work that all households
need. The private sector can
still build its gold plated,
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hundred megabit network,
but it will do so only if people
are willing to pay for it. City
streets and county roads are
open to the least expensive
compact car and the most
expensive Rolls Royce provid-
ing access to basic services
for all.”

While mark’s essay was
greeted very favorably dis-
cussion centered on whether
the last mile should be wire-
less rather than fiber and
how to keep the incumbents
from reasserting control.

When asked about the use of
wi-fi and wimax, Mark re-
sponded: This is a policy
process that is unfolding
at a ridiculously rapid
pace and I must speak a
language that the policy-
makers understand. My
goal is to crate an envi-
ronment in which we can
allow the best technolo-
gies to meet basic needs
to prevail. You've identi-
fied lots of possibilities,
none of which are con-
templated by the incum-
bent communications
companies in a meaningful
way. We use the word
WIFI/WIMAX as names
that policymakers and the
public may actually recog-
nize, but they stand for a
wireless solution to the
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basic service for the digi-
tal age.

Once the local/middle
mile backbone is built and
out of the control of the
incumbents, the superior
last mile technologies will
have a much better
chance of prevailing. If we
can use a community-
based approach to basic
service and get to 10X10
mbits for mobile and those
who don't have a need for
or cannot afford a the 100
mbits service, we will
have liberated the com-
munications network from
the tyranny of the incum-
bents.

Oon the following day
(January 15th) Mark
wrote: The first draft of
the broadband bill is out
and it contains only $6.5
billion for rural areas. This
is a massive victory, since
we have stopped them
from spending billions to
further entrench the in-
cumbents, especially if we
can liberate some of the
money for a community-
based wireless approach,
which is vastly superior in
rural areas.

Paul Budde points out that if
we can build some advanced
networks at the edge it is
worth doing because once the
incumbents finally realise
that they will have to come to
the party they - in most
situations - will use their own
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last mile connections at
prices that make it impossible
for wireless operators to
compete. The natural infra-
structure monopolies will al-
ways make it nearly impossi-
ble to compete on infrastruc-
ture. But one could argue
that if we have forced the
incumbents to play the open
network/competition game
and we do end up with low
prices, open networks and
competition between services
(not infrastructure) that we
have reached our goals. In
the end infrastructure is a
utility and I don't have a real
problem to leave that in the
hands of the incumbents
(once again based on open
networks, etc).

Harold Feld closes with an
eloquent call to action:
“There is a tide in the affairs
of men, some shakey guy
said. And also a good deal of
inertia, I will add. Like the
Hobbits of the Shire, we lived
so well so long most of us
forgot that getting justice and
changing attitudes is a long
fight measured in *years* --
against a well financed oppo-
sition with infinite patience
and operating on multiple
levels. Small wonder that, as
years passed and people
were prosperous, that the
tide flowed with the incum-
bents and the few reformers
and opponents found it hard
going indeed.

But that tide is turning and
the Shire is rousing. There is
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an interest and an energy
directed at the management
of policy not seen in far too
long. It is for the most part
still unformed -- more an al-
lergic reaction to the last 30
years of free market trium-
phalism than an organized
movement. But it is a real
current looking for direction,
and it lies with us whether we
shall ride it and shape it or
whether we shall allow others
to but rocks and shoals in its
path.”

Symposium
Discussion: Novem-
ber 18 - January 18

Who Should Provide
Infrastructure? p. 15

Herman Wagter: in the
Netherlands the physical
network is being separated
from production, sales, con-
sumption and so on. The
physical transmission net-
work is a public utility, the
rest is left to the market. The
same view is actively sup-
ported by the EC. We do not
privatize our road network
because there is a massive
level of innovation in our
cars, what we can do with it
and so on.

Fibers are conduits for
light. The best fiber
does....nothing (but guide
the light). Only when you
start pushing light
through the fibers, modu-
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late the light, and convert
it into information it be-
comes a telecommunica-
tions network. You can in-
novate as much as you
want in pushing and
modulating light, it does
not affect the fiber at all.

The fiber is a utility.

Cecil: Functionality is nei-
ther minutes nor capacity.
It is technology agnostic.
Rather it is simply what
people do with available
resources. And, as you
point out, more rational
use and allocation of re-
sources makes for better
functionality. Lots of func-
tionality rocks; fighting
over minutes, pipes, sub-
sidies, universal service
for this silo or that silo, by
contrast, sucks enormous
amounts of air.

Fiber Unbundling in
Holland p. 19

van der Berg: OPTA will
regulate the offer done by
Reggefiber and KPN as it
would with a copper network.
So there are protections
against price squeeze, dis-
criminatory pricing and ex-
cessive prices. Nothing on
delaying tactics, which is a
bit of a pity as I would think
that KPN's All-IP plans have
already sown Fear Uncer-
tainty and Doubt in the inves-
tors community and this plan
just ups the ante.
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From the official announce-
ment: KPN will continue its in-
vestments in FttH as an-
nounced earlier in 2008. How-
ever, KPN does not yet have
the intention to roll out FttH on
a large scale in the Nether-
lands. KPN and Reggefiber will
assess all plans based on tim-
ing and location, considering
whether new investments can
be justified commercially and
taking into account the regula-
tory framework. KPN will pro-
ceed with its current FttH pilots
in five Dutch cities.

Vincent Dekker’s analysis: So
unless KPN is putting out a
statement that they will defi-
nitely not proceed with or de-
cide to any roll out anywhere
else before June 2009 (which
they won't put out) I don't
think they are putting the
brakes on anything. They just
want to make it look like
that.

In the meanwhile, their joint
venture with Reggefiber
(Glashart) is signing up new
fiber customers by the thou-
sands in more then 50 cities
and villages all across the
country.See my map of The
Netherlands here:
http://www.trouw.nl/nieuws/
economie/article1905291.ece
/Glasvezelnet werft snel ki
anten .html

BIT Torrent Switches
to UDP p. 22

Bittorrent declares war on
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VolP, gamers
http://www.theregister.co.uk/
2008/12/01/richard_bennett
utorrent udp/

Fred Goldstein: what Torrent
is now doing is bypassing the
flow dynamics of the Internet
and simply blasting away, like
a DDoS attack, towards the
destination. It won't slow
down when TCP applications
do. So loss rates at the NAPs
in particular will rise. It's thus
a social disease, not one con-
fined to its users.

Harold Feld; The critical thing
from a public policy perspec-
tive is that certain responses
in an unregulated market are
highly probable. If one sub-
scribes to the theory that the
result from the unregulated
market (to the extent such a
beastie actually exists) is in-
herently the best result be-
cause Coase promised that
the market will always reach
the most efficient result, then
fine. But if you actually want
certain outcomes, then one
needs to accept that "the
market" will not provide them
without regulation. snip

If you actually want a re-
sult, like a functional
internet that conforms to
today's existing expecta-
tions on openness, then
you need to ask yourself
how that will happen. You
also need to ask what
your error correction will
be when it turns out you
made the wrong choice,
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because I stone cold
guarantee that any system
involving human beings
using imperfect informa-
tion to predict a dynamic
future will include wrong
choices. And for all you
Libertarians out there,
failure to take action for
fear of making the wrong
choice in an imperfect
world is as much a choice
in this context as the deci-
sion to impose a rule or
enforce one. This whole
"do no harm stuff" is sim-
ply code for "take no re-
sponsibility and pray it all
works out" (with Plan B
usually being "no matter
what actually happened or
what we previously pre-
dicted earlier, convince
everyone it really _did_ all
work out").

Effective public policy must
be sufficiently robust to sur-
vive irresponsible actors. Ir-
responsible actors are an ut-
terly predictable set of actors
in a field of stakeholders this
large. Blaming the actors for
being irresponsible is as
much a waste of time as
blaming incumbents with
market power for exercising
market power absent regula-
tion preventing it.

Ripe Approves
Private Market for
IPv4 numbers pp.30

Note to readers: please start
with the summary article on
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pages 15-18 above.

RIPE adopts reallocation on
December 16 2008. Consen-
sus has been reached, and
the proposal described in
2007-08, "Enabling Methods
for Reallocation of IPv4 Re-
sources" has been accepted
by the RIPE community.

The related RIPE policy
document is now updated,
published and can be found
at:

http://www.ripe.net/ripe/doc
s/ripe-441.html or
http://www.ripe.net/ripe/doc

s/ipv4-policies.html

Further implementation de-
tails of this policy will follow
soon. The proposal is now
archived and can be found
at:

http://www.ripe.net/ripe/poli
cies/proposals/2007-08.html

COOK Report - added on
January 25 2009 during
process of editing for pub-
lication: In one sense what
RIPE has done is pushed the
allocation decision out to a
local Internet registry in
other words the ISP. The ISP
uses its assigned numbers to
connect its customers. If an
ISP has a bloc of numbers it
is not using, it can now trans-
fer them to another ISP
within the RIPE region (pre-
sumably for money) and that
ISP can use the bloc to con-
nect new customers. The
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policy pushes the allocation
process one level further
done and leaves the details of
the execution to the decisions
of the members giving reallo-
cation power to potentially
11,000 existing local regis-
tries that is to say - local
ISPs. To participate in the
reallocation market one must
already have an assignment
and an ASN number.

The RIPE policy goes on to
add "LIRs that receive a re-
allocation from another LIR
cannot re-allocate complete
or partial blocks of the same
address space to another LIR
within 24 months of receiving
the re-allocation.

The RIPE NCC will record the
change of allocation after the
transfer. Please note that the
LIR always remains responsi-
ble for the entire allocation it
receives from the RIPE NCC
until the transfer of address
space to another LIR is com-
pleted or the address space is
returned. The LIR must en-
sure that all policies are ap-
plied.

Re-allocated blocks will be
signed to establish the cur-
rent allocation owner.

Re-allocated blocks are no
different from the allocations
made directly by the RIPE
NCC and so they must be
used by the receiving LIR ac-
cording to the policies de-
scribed in this document.™
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The policy creates an entirely
new level of internet authori-
ties that must administer
their routing allocations with
the same care as the much
larger authority.

Vest: The fundamental
break that IPv4
exhaustion/transfers rep-
resents will not affect
routability or even reliable
routability per se -- not
immediately anyway.
Rather, it will affect who
is capable of being/
becoming a credible pro-
vider of (mostly) reliable
routing services for large
numbers of customers. If
you get IPv4 the old way,
you may be able to join
that club. If you are not
lucky enough to be a
member of that group,
then you can still become
a reliable customer of
more-or-less reliable serv-
ices provided by one of
the members of that club.

Editor - Tom points out
the attractiveness of the
current situation of the
exhaustion of IPv4 num-
bers for “facilities own-
ers” at the national level,
when later he says: for
those facilities owners
who might be interested
in (re)establishing a more
modest territorial monop-
oly, the disappearance of
an effective bypass tech-
nology [routable IPv4 ad-
dresses] might not look
like a such a bad thing at
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all. Better still is no par-
ticular effort is required to
make it happen -- just do
nothing different!

Editor - the address exhaus-
tion problem creates a cre-
ates two unequal classes of
ISP whose economic playing
fields are fundamentally dif-
ferent.

Vest: The "increasing cost
and uncertainty in obtain-
ing IPv4 addresses" will
never -- can never -- ma-
terially affect those that
inherit IPv4 today from
the RIR allocation era in
the same way that it will
affect everyone that
comes after. The former
will always enjoy choices
about what kind(s) of ad-
dresses that they want to
use to grow -- use NAT
and private IPv4 (or NAT
and IPv6) and end users
everywhere pay a com-
plexity premium, or use
public IPv4 and the pro-
vider (and every other
provider) pays a IPv4
transfer premium and a
routing system cost pre-
mium. Non-incumbents
won't be choosing be-
tween these alternatives;
they'll be paying for both.

What I am saying is that
once IPv4 becomes a
unique, non-substitutable
commodity -- the market
for which is completely
locked up by current in-
cumbents -- the balance of
incentives that drive tech-
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nology development will
tip toward advances that
preserve IPv4's artificial
value as a bottleneck in-
put, and away from ad-
vances that would tend to
eliminate that value. Mul-
tiplexing advances like
carrier-grade NAT are a
perfect example -- they
make ownership of IPv4
even more valuable. Once
providers start bankrolling
and deploying products
like that in earnest,
there's no way that
they're going to want to
reverse course and sup-
port steps that eliminate
that bottleneck. And so
we'll be stuck with a new
non-bypassable protocol-
level bottleneck forever
--- or at least until TCP/IP
is supplanted.

Cole Summarizes

Cole: Let me offer a few pre-
dictions, mainly to see if I
understand.

1. Nothing much happens, as
Tom Vest suggests, until we
are "out" of free IPv4 ad-
dresses (the historical pat-
tern of waiting for rain rather
than fixing the roof in ad-
vance).

2. Once out, three things
start to happen, at varying
rates of speed and with vari-

ous degrees of success:

2.1 a "market" develops in
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IPv4 addresses, with them
that has gets -- the more you
have, the more you can both
buy and sell

2.2 technology to "extend"
the use of those you already
have (multi-level NAT et al)
now gets really serious, even
in areas where it was not fa-
vored before.

2.3 technology to "get
around" the limit (IPv6,
something Tom might like
<grin>, et al.) begin to re-
ceive serious attention, but
may or may not begin to be
used

3. the whole system is much
more chaotic for a while,
perhaps a very long while,
until and unless a less chaotic
system begins to gain trac-
tion

4. Although collectively we
might have the technology
"smarts" to reduce the
time spent in steps 2 and
3, we lack the
institutional/social "wis-
dom" to employ it. (This
appears to me to be the
crux of Tom's point, but I
am happy to be cor-
rected.)

Vest - To Rollie Cole:: Very
well summarized.

The only thing missing are
the interconnections --
i.e., 2.1 leads to 2.2 lock-
in, and as 2.2 continues,
2.3 becomes increasingly
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impossible -- at least any
version based on any form
of TCP/IP that is currently
available or under devel-
opment (AFAIK). So what
might look like a natural,
evolutionary process is
really a giant leap of faith
-- not into the unknown,
but rather into a known
bear trap, but with faith
that it won't bite, this
time, maybe...

Finally Harold Feld (a List
member) on his blog wrote a
provocative summary:
http://www.wetmachine.com

/item/1428

RIPE Makes Me Vaguely Un-
easy By Creating Legal Mar-
ket For IP Addresses.

I suppose my real problem is
that I just haven't dug
into this area enough to
really have an opinion. But
then again, so few people
have - which is part of
what makes me uneasy.
Few things rival IP ad-
dress allocation in both
importance and breathtak-
ing, mind-numbing techni-
cal snooze-inducing
power. This makes it either
the ideal laboratory of excit-
ing new ideas or a veritable
Devil's playground of possible
mischief.

I do know that the longer
the transition from IPv4 to
IPv6 goes on, the harder it
will be to do. Creating a
class of actors invested in
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IPv4 as a valuable asset
rather than simply as a
question of cost avoidance
will not help.

Does what happens in Europe
stay in Europe: I'm glad only
one RIR has decided to take
the plunge. But how long will
the other RIRs wait before
opting for this approach? We
had credit default options and
subprime loans for many
years before the collapse.
Countries and institutions
that initially rejected these
instruments and investment
vehicles as too risky suc-
cumbed to the constant pres-
sure from investors eager to
"get in on the action." Until
last year, countries with con-
servative investment laws
looked like fuddy-duddy dino-
saurs preventing their citi-
zens from getting in on the
good times. This year, not so
much.

I am worried that we will
see a huge rush to declare
RIPE's policy shift a "suc-
cess" before we even
know what success would
mean here. I expect that
"success" will be meas-
ured in something really
stupid and irrelevant, like
total number of transac-
tions as compared to as-
signments. I also antici-
pate that as parties begin
to make money from the
sale of address blocks,
similar parties in other re-
gions will begin to lobby
for these changes.
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Without having some
framework to figure out
what the Hell would con-
stitute "success" or "fail-
ure" of RIPE's market ex-
periment, we will almost
certainly see it become
the dominant model. Why?
Because it is the only
model, and its supporters
will loudly proclaim its
success. With no metrics
to define success, this will
look very convincing.

Editor's Concluding sum-
mary has become an arti-
cle found on pages 15 to
18 above.

International
Bandwidth Pricing
and the FCC

Hendrick Rood: When 1
went searching for some in-
ternational bandwidth figures
I bounced into this nice pres-
entation by Telegeography

http://www.ptc.org/ptc08/par
ticipants/speakers/papers/Sc

hoonoverFinalSlides. pdf

Alongside this Executive
Summary it provides a nice
overview

http://www.telegeography.co

m/products/gb/pdf/Executive

Summary.pdf

But it also gives you one
pause:

Why is actual Purchased Ca-
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pacity on lit cable systems
(see slide 23 for Transatlan-
tic) more than twice the
amount of Used Capacity? It
does not make economic
sense in a market rife with
overcapacity and with falling
lease prices for 10G wave-
lengths to purchase capacity
two years in advance and
leave it unused.

The answer is, Purchased
Capacity on lit cable sys-
tems isn't more than twice
Used Capacity, but Used
Capacity, in particular the
International Private Line
part is carefully underre-
ported.

The cause of this is the FCC,
who thinks it is smart to levy
a regulatory cost recovery fee
based on a LINEAR count of
64 kbit/s circuit equivalents
in use.

Telcos Invading
Each Other’s Turf

Goldstein: North Texas is a
kind of interesting market,
though. SBC/ATT has down-
town Dallas and Fort Worth.
GTE had a band of outer sub-
urbs north of the city, with
SBC turf farther north. That
area has seen explosive
growth, mostly upscale. So
the GTE->VZ turf was one of
the first to get FiOS. ATT is
trying to milk its old copper
plant with DSL Lightspeed,
which is probably a harder
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sell. So VZ is setting the non
aggression pact aside and
slipping across the border
into the subdivisions on the
SBC side. It doesn't cost any
more to pull new FiOS plant
on SBC's side of the line, af-
ter all; it's still near enough
to the head end/CO, and this
way they're cannibalizing
somebody else's "access line"
count, not their own.

What's really supposed to be
odd about the story, then, is
not that it's taking place, but
that it's taking place on such
a small scale, and took this
long to happen. [snip]

COOK Report: Is there a
well marked dividing line be-
tween residential and busi-
ness services?

Coluccio: There was a time
when I would have specu-
lated that the "well marked
dividing line" might be found
only in the headers of pack-
ets, leaving the job of differ-
entiation to upper layer func-
tions found in the optical line
terminals and central office
routers and switches. How-
ever, after a rather interest-
ing discussion that I had with
a friend not too long ago I'm
now inclined to think there
may in some locales, at least,
actually be separate overlays,
if not entirely physical, then
partially physical and entirely
logical. snip

[Editor: the answer seems to
be that there are so many
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shades of gradation as to say
the answer is “no.”]

Cowen: One thing that is
critical to understand in com-
petition for enterprise cus-
tomers is that competition
takes place for multiple sites.
It usually takes place against
a tender that is issued by an
enterprise for its require-
ments and the enterprise
usually has a very good un-
derstanding of its require-
ments.

Typical requirements for en-
terprise networks supplying
voice and (private data) in-
volve router based services
(voice and data). These can
be supplied by a number of
different suppliers: IT players
may tender on the basis of
integration with the existing
IT estate, systems integrated
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and telcos supply the com-
munications infrastructure
and combine WAN with LAN.

The critical point is that
competition is for multiple
locations. Those with level
1 underlying fibre or other
infrastructure use that as
part of the offering. Those
that do not own such fa-
cilities have to lease them
from those that do.

This is where a badly
regulated monopoly in-
cumbent such as AT+T
and Verizon gain huge op-
portunity. In their ability
to offer more coverage
over more sites from their
own resources they have
an economy of scale,
scope and network exter-
nality advantage. This is
well understood and the
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basis for the need to
regulate.

Map the Fiber

Pages 77 through 80 above
cover efforts to map the exis-
tence of fiber as a guide to
the feasibility of doing coop-
erative builds as in Canada a
decade ago or at least de-
termining whether and how
other customer might be
brought into existing plans
and make those plans more
viable,
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A Note from the Editor on the March 2009 Format
and Presentation

This issue has an Introductory essay by Mark Cooper and discussion; and article summarizing
the state of play in emerging markets for IPv4 addresses; and eight weeks of symposium discus-
sion - including a very long discussion of RIPE December 16 2008 address policy changes.

Please treat the IPv4 article beginning on page 15 as an introduction and executive summary for
the long ipv4 discussion.

Text, URLs and Executive Summary: | have attempted to identify especially noteworthy text by means of bold-
face for REALLY good “stuff” . Also the proper Executive Summary in this issue continues. | hope you find
it useful. Feedback welcomed. You will also find live URL links and page links in this issue.. (I am also no longer
changing British spellings of things like fibre to the American fiber. )

Thanks to Sara Wedeman - see sarasworld.blogspot.com/behavioraleconomics/ for assistance
with the masthead logo. Captain Cook now charts direction by looking at a compass rosette.

Coming in the April 2009 issue - out about Feb 28 an interview with Harvey Newman will proba-
bly occupy at least the next two issues.

| am omitting the contributors’ page since a cumulatlve list ~may now be found at
m/i
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