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IPve Uptake
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IPve Uptake

There S fair oot of vorionce here: Some
cowntries oppenr o be el oheod of
cthers in TPV6 deployment,.,
1P Users by Couniy

Date: 13 Sep 2012

Index 150-3166 Internet  VGUse  VGUSSTS popiation Country

1 RO 8664415 11.18% 568682 22103112 Romania

2 FR 50025550 4.26% 2131275 64805636 France

3 LU 466369 3.09% 14410 510251 Luxembourg
4 JP 100507257 2.40% 2421774 126134072 Japan

5 us 248102536 1.64% 4068881 316861477 United States of America
6 SI 1417840 1.16% 16446 1556559 Slovenia

7 CH 6450040 0.92% 55340 7660381 Switzerland
8 HR 2652722 0.86% 22813 4480551 Croatia

S SK 4344885 0.80% 34755 5485571 Slovakia

10 NO 4578408 0.78% 35711 4710257 Norway



IPve Uptake

There s foir oot of vorionce here: vhle
others are not os e\l FoSu‘\’;oneA\

IPv6 Users by Country

Date: 13 Sep 2012

Index 1503166 Internet  VGUse  VBUsers pouiation Country
KR 40452384 0.01% 4045 48914613 Republic of Korea
MX 42063851 0.01% 4206 115243539 Mexico
EC 4153312 0.01% 415 15269532 Ecuador
RS 4085069 0.01% 408 7268807 Serbia
AR 28334508 0.01% 2833 42250311 Argentina
CL 10101727 0.01% 1010 17063729 Chile
cy 556644 0.01% 59 1142557 Cyprus
PK 28391823 0.01% 2839 183173056 Pakistan
uy 1588847 0.02% 397 3545182 Uruguay
PH 34368582 0.02% 6873 104147221 Philippines
VE 11165478 0.03% 3350 28134706 Venezuela
MK 1533504 0.03% 580 3855001 The former Yugoslav Republic of Macedonia
HK 4922125 0.03% 1476 7164666 H?g\ Kong Special Administrative Region
of China

1Q 1344734 0.03% 403 312728956 Iraq
IT 34035140 0.03% 10211 57988314 Italy
BR 87052766 0.03% 26115 206286176 Brazil



IPve Uptake

There s o LOT of w\cer\’mn'\'y n Yhe TPV6 Yronsition
process ot present

Come cowdries ond some Sectors ore ?ro%ressln%
quicay, bt vuch of the Tnternet oppeors Yo be st
q
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M o wWait ond See ™ode

Come octors feel Yhot V6 AQ?\OY("\QV\'\’ < SO("\Q'H\W\%
Fhot they should respond Yo nows

Others ore ST\ M‘W\%m
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IPve Uptake
Currently its \oodng Ve Ths Tronsition is secoming an
oxtonded Notus for Fhe Tickernet
There is Mo overmight quice G for TP adoption
Thoct innplies Hhoth EVERYONE vl need Yo support

ToV7 occess for some Yeors Yo come

But how e ore gong Yo do Hhs, and for ho \ong,
S o really ‘\’ou%L c,\AeS'\’lon
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IPve Uptake

BUFT how e are 3oln% Yo S\A'\:»Por\’ o) stocks, and
for how \ong, s o reolly +owak a,w.dlon

And Yhere are o nwrbser of factors Hhat wake so
vuch horder; rother thon enSiers.,
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The challenge often
lies in managing the
transition from one
technology to another
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How can we "manage"™ this
transition?
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2. Varying IPv4 Address Exhaustion Timelines
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RIR IPv4 Address Run-Down Model
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Exhsustion Predictions

RIR Predicted Exhaustion Date * Remaining Address Pool
(14 Sep 2012)

APNIC 19 April 2011 (actual) 0.91

RIPE NCC 14 September 2012 (actual) 1.05 /8s

ARIN 24 August 2013 3.36 /8s

LACNIC 16 May 2014 3.22 /8s

AFRINIC 8 Aug 2014 4.14 /8s

* Here “exhaustion” is defined as the point when the RIR’s remaining pool falls to 1 /8




Probability

RIR IPv4 Address Run-Down Model - Variance Analysis
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provision of Internet services, due to
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By 2013 it is possible that different
regions of the world will be experiencing
very different market pressures for the
provision of Internet services, due to
differing transitional pressures from IPv4
exhaustion

W\ e continve Yo wantom cokerenc\/ ot o
S'w\%k Tnternet '\'k(o\kaln ths Yronsition?



The Risk of the Long Term
Plan

The longer the period of transition, the
higher the risk of completely losing the
plot and heading into other directions!






Challenges:

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

2. Varying IPv4 Address Exhaustion Timelines
Differing time lines create differing
pressures in the market

3. Regional Diversity

One network architecture is not an
assured outcomse!
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What does this mean for
LEAS?
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What does this mean for
LEAs?

LEAS hove +mAI'\iom\\y focused on the NETWORK os the
":»oln'\’ ot In'\’erce'?'\’]on ond ‘\’mclng;

They are used Yo a consistent model Yo Yroce ac‘\i\/l'\'\/:
° %,e'\'MIPoAAreSSMa'\’Nmn%g

* Yoce bockk Sosed on these Yo voles Yo uncover o
set of netivore Yronsoctons
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What does this mean for
LEAs?

Tn o wodd of AenSe\\/ Ae?\o\/e& CONs ond ALGS Yhen
the TP oddress \oses coherent teaning. in Yerms of end
porty wentiGeotion,

)
TheSe Yrocesoc approoches wont worke any wore!
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What does this mean for
LEAs?

Ak nstesd of shiting Yo o Sigle ner obdl of TP
0ddreSS USe, e ore gong Yo see wWidespresd diversity n
the use of Fronsition mechansms and NATS n carrier
netiorss



What does this mean for
LEAs?

The ASE e are er(»n%a'\"\'keW‘\’IS'\'ka'\’In*ke
neor e there v\ no \ovr\ag( bSe o S'w\%ke consiStent

wodel of how an TP netivore ~onages TP ond TPV
0DdreSSes

Which KV\?\QS Yhot Yhere v\ no \OY\%Q.( be o usef Sln%k
wodel ot how Yo ?er‘éorv\ Yrocebocke on the netivore
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What does this mean for
LEAs?

M\o&)s Yhe Veely response from LEAS ond r’e%y\\a‘\’ors?

One \ke\\/ reSponse S Yo au%xvxen'\' the ecord Keepin%
Nes for TSPs:

recor& obSo\uc\’e\y eve(\/“rkw\%_, ond \eep the ecordS
for &ecoées



What does this mean for
ISPs?

Whot ore Yhe new record Kee,?w\% Wes?

Tn order Yo o o «ex'\’erm\» TP oddress ond Yime Yo o
subserber as port of a Yrocesock exertise then:

¥ for every octive vddewore olement You now need Yo hod the
_preciSe_ Yivne ond Yhe _precse_ Tronforms Fhah were aPF\IeA Yo o
-Po\c‘ﬁe'\’ Qo

° ond you need Yo LSe able Yo cross—oteh these records oceurtely
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What does this mean for
ISPs?

Whot are Yhe new record Kee?'m% Wes?
How wony ifCerent sets of s are (ec,u\lre& for eoch CON / dual
Yook Fronsition todel bein% used?

And. ore these record eeping. mc‘ﬁaes offordolle’

(%runuhrd'y of Yhe records s SK‘Q'\:M% from GSessIon» ecords Yo ('\’mnsl'\'lon» ond

even mdwidual pocket ecords m ths diverse wode)
Ao Fhey even procticol within '\'o:h\/)s '\'eckno\o%\/ ca?ab.\l'\'\/?
T Yhs scoleol\e’

Ts it even usef any wore!
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Traceback in tommorrow's

Internet?

The Frocedsoack Yookt
precise Yime, soue and dest TP odders, protoed ond port informadtion
Aecess Yo ol TSP wddlevore \ogs
CON SP \ogs
Networe ond Middlenore deployment moms
V6 Transition Fechndlogy wop used by the TSP
A Yhorough understonding of vendors equiprent \sehaviour for various
appleoctions

A "rkorou%k W\Aerr\nm\w\% of oppleation Sehoviours



Making it hard...

The V& Fronsition wos cka\\engln% enouﬁk

The cordoinotion of W exhoustion and V& Yronsition s for
horder

The combsinotion of varying. exhoustion Yies, w’»&es?rea&
confusion, dierse ogendos, diverse pressures, W exhaustion
and V& Fronsition € now oxw?mgky cka\\en%ln%
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Making it very hard...
The problem e are Qacin% S that wWe are kem&ln% ooy from a
S'W\%Se Service orthiectu= M ouw TP wnetivorss

Dilerent ?r'ov«krs ore Seeln% afCerent pPressures ond o?Por\‘W\l'\’les,
ond ore uSing. Ailkerent '\’eckno\o%\/ soutions n Yher netiorks

Ak Hhe \onger wie St in HRs exbaustion + Fransitoning. worll, Hhe
8reo:\’er’ Yhe X»vers'r\‘\/ ond nFernol coo«P\exl'\'\/ of Service netiNorss
Fhotr v\ be (&e'\b\o\/e:x
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Even harder?

A\ Yhs N\ ~okce Yhe entire record and Yroce provlem for TSP
ond LEAs for harder thon it is o:\’?reSen'\’.'

A some ?o'w\'\’ obn% Yhie ?o:\'k ot QSQ&\OTHV\%, nefinore cocv?\ex'r\'\/ ond
dversity s Veely Fhoh o netivorks Wl be simply be wnoldle Yo
Yook individual Use n any coherent tonner

T Yhs s where the Internet is kem\}\%,"fken‘;rav\m LEA
?erSPec'\’I\/e Yhe '\’mc‘én% ond '\’mcin% s\’oﬁy 'S bo‘(m% ?re'\‘\‘\/ \sod

Tn wheh cose we really need Yo understond € there s o Pon B
beckose whot e ore Ao]n% now oy S'KWP\\/ not wWork ony \onag('
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