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The challenge often
lies in managing the
transition from one
technology to another
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Transition requires the network owner to undertake
capital investment in network service infrastructure to
support IPv4 address sharing/rationing.

What lengths will the network owner then go to to
protect the value of this additional investment by
locking itself into this “transitional” service model
for an extended/indefinite period?
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2. Varying IPv4 Address Exhaustion Timelines
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Exhsustion Predictions

RIR Predicted Exhaustion Date * Remaining Address Pool
(2 Oct 2011)

APNIC 19 April 2011 (actual) 1.20 /8s (0.3 /8s rsvd)

RIPE NCC 9 June 2012 3.91 /8s

LACNIC 1 March 2014 4.27 /8s

AFRINIC 28 May 2014 4.38 /8s

ARIN 9 Oct 2014 5.91 /8s

* Here “exhaustion” is defined as the point when the RIR’s remaining pool falls to 1 /8
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RIR IPv4 Address Run-Down Model - Variance Analysis
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The Myth of the Long Term
Plan
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higher the risk of completely losing the
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Challenges:

1l.This is a deregulated and highly
competitive environment
There is no plan, Jjust the interplay of
various market pressures

2. Varying IPv4 Address Exhasustion Timelines
There is & credibility problem: This
industry has a hard time believing
reality over its own mythology

3. Regional Diversity
One network is not an assured outcome:
Market pressures during an extended
transition may push the Internet along
different paths in each region
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If IPv6 is what we are after as an open and
accessible platform for further network growth
and innovation then the public interest in a
continuing open and accessible network needs
to be expressed within the dynamics of market

pressures.

'ﬂﬂmyg question is:

How con we do Fhs?
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Three thoughts...
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Firstly

If we want one working Internet at the end of all
this, then keep an eye on the larger picture

Thine alsout whot i€ ow common terest here
ond '\’r\/ Yo Gnd ways for \ocol wilerests Yo converge
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secondly

Addresses should be used in working networks, not
hoarded
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Finally...

Bring it on! A rapid onset of exhaustion and a
rapid transition represents the best chance of
achieving an IPv6 network as an outcome

The ™ore Fime we spend Inwas—\i(\%'\’kvw, voney and effort n
deploying. TPV7 address extension wechonisons, the greocter the
pon Yo our customers, and the K»%lne('ﬂ\e A thot we v\

\ose Frocke of the tended Ferporary noture of Yronsition ond
Yhe %reo:\’e( Yhe chonces Fhot e N Qonag'\’ oboutr ITPvE os
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Services generate value

* Users do not care about the network,
they care about services

®* voice, games, music, movies, and
other entertainment

* self-ordering fridges, automotive
intelligence, and other
deviceldevice or device2human
interaction



Prior to the Internet

* Telecom operators provided the
services and controlled the value
chain and its revenue

* high stability, high margins,
stockholder value

* successful innovations: telephony,
fax, minitel, 800 and 900 number
based services



Internet is a virus%!

e Internet caught us by surprise:

® Customers connected to Internet Service
Providers via modems over telephony
infrastructure

e Applications where offered without our
permission

¢ Turned the intelligent telephony network
into a dumb transport service



Connectivity vs. Service

* Providing television, internet and
voice over the same infrastructure
provides some value added revenue

¢ But content is provided more and
more by Internet Services

* Telephony moves to voip (Skype)

¢ Television moves to YouTube



Why did this work?
_ Server ApPP, .

* The open end-to-end . \\ /
model: Client Apia

* Network Layer and
Application Layer
evolved
independently

* Connected devices
could interact no modification
without changes to
the network



Breaking Openness

e Internet depended on the
endless supply of free IP
addresses

® Resources are not free:

* People did not pay for
additional addresses

* rational economic behavior

forces intelligence towards

STUN
the COI’G Homenets Discovery

Port 80 tunnels

e Imagine what we could have

didone when we had monetized
on NATSs from the start



Why is IPv4 Shortage
Good For Us?

e Allows us to introduce an additional
control point through which we can
gain control over the services

* End user hosts will not be able to
connect to the Internet directly

* Technology called Carrier Grade NAT
(CGN)



100 Customers
per ext. address




Properties of Carrier
NAT Architecture

* Turns one limited resource
(addresses) into another (ports)

* We can relate the number of ports a
customer has available to services

* Results in the possibility of tiered
services and variable billing



Experience limite
resource limits






The result

* Incentive for Application Service
Providers to partner with us

* Guaranteed Quality of Service

* Revenue sharing to keep CGN and
network up to par with their needs
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IPv4 and new entrants

® TPv4 is a scarce resource: 2012 no 4
available from the RIRs

* Market Entrance is a regulatory
concern

¢ We will return 4 addresses

* Goodwill with regulators

e We’'ll be moving to CGNs anyway



Net Neutrality

* The CGN based architecture cannot be
neutral any longer because the
address-scarcity cannot be fixed by
investments or market competition

¢ Fxternal services move inside our
network

* or only have limited ports: bad user
experience



IPvO6 trials

¢ Offering IPv6 leads to failure:
* No application and CPE support

* Worse user experience: customers
will allow us to stay conservative
and slowly move to CNGs

¢ Expensive to participate in

* But a demomnstration of good will



Conclusion

e TPv4 based CGNs to cope with address
exhaustion as a positive long term
incentive

* CGNs will allow us to generate
revenue from services again






