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IPv6 in 2013 — Talk Outline %,

30 years in the making
IPv6 where we stand now (by the numbers)
Why mobile & broadband are important to v6

Where do we go next?
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JANUARY 1983 ...

28 January 2013

IPv4 GOES LIVE
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‘ January 1501983 ... IPv4 goes live

The owner is
definitely 30+
years older!

The book is 30+
years old

28 January 2013 Martin | Levy - Hurricane Electric - IPv6 in 2013 - SANOG XXI - Bangladesh 4 @



JANUARY 2013 ...

28 January 2013

IPv6 GOING STRONG
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Hurricane Electric’s 12 year expertence with IPv0

IANA IPv4 exhaustion

IETF Kicks Ooff IPng (IPve)

966?\*

9661

[ [
> Y

L661
8661
6661
0002
100C
¢c00c

€00c¢
¥00¢
G00¢
900¢

iy

£00¢
800¢
600¢
010¢

N
o

—
—

¢cl0c
€10ce

Curiosity & IntrigV

IPV6 tunnelbroker.net

True operational experience

/7

Full technology refresh

Twelve years of experience really helps!

IPv6 has matured

Deployed 6to4 & Teredo

2012/2013 — IPv6 is part of day-to-day work; no big deal!

LAUNCH
INTO THE

FUTURE
06.06.12

world IPV6 Launch

28 January 2013
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JANUARY 2013 ...

28 January 2013

IPv6 BY THE NUMBERS
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IPv6 measured via BGP ASNs with IPv6

http://bgp.he.net/ipv6-progress-report.cgi
Networks Running IPv6

We can measure the percentage of networks running IPv6 by comparing the set
of ASes in the IPv6 routing table to those in the combined set of IPv4 and IPv6.

IPv4 and IPv6 RIBs Last Parsed:
Sat Jan 26 01:02:18 PST 2013

IPv4 ASes: 43266

IPv6 ASes: 6686

ASes using only IPv4: 36706
ASes using only IPv6: 126

ASes using IPv4 and IPv6: 6560
ASes using IPv4 or IPv6: 43392
Percentage of ASes (IPv4 or IPv6)
running IPv6: 15.4%
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IPv6 routing and it’s steady march upwards

IPv6 Prefixes Originated (500 Days)

~55% average increase per year!

http://bgp.he.net/report/prefixes# _prefixes

ASN's with IPv6 Announcements (500 Days)

~33% average increase per year!

http://bgp.he.net/report/prefixes# networks
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[Pv6 within hosting and 1t’s steady march upwards
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http://www.google.com/ipv6/statistics.html
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But first ... a review of 2011 World IPv6 Day %,

World IPv6 Day was about enabling web-based traffic for IPv6
Focus on content providers
Web (port 80 & 443 TCP traffic) plotted below

World IPvé Day Starts
June 8 2011 @ 00:00 UTC |

Post W6D Traffic Jump! |

Instant traffic
at 00:00 UTC
5X traffic peak
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An after the event look at Hurricane Electric IPvé bandwidth stats for World IPvé Day

Already presented at SANOG 18 Pokhara Nepal
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2012 World IPv6 Launch - real IPv6 traffic %,

Continued long-term win since WG6D in IPv6 traffic levels
That means there are both content and eyeballs are in play

Routing improvements since June/2012
Additional peering implemented (ie: IPv6 following IPv4)

Build up to
D) | World IPv6 Launch | [
World IPv6 Day o ju:e 6020(;‘;2
June 8 2011

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

INTERNET SERVICES Web IPv6 bandwidth stats during World IPv6 Day and after World IPvé Launch
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Can we say IPv0 1s on-par with 1Pv4?

YES

We can provide IPv6 alongside IPv4 to
broadband or mobile users without disruption

NO

We still think that IPv6 is hard — it's not!
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An example from AT&T’s IPv6 deploymen

http://www.attinnovationspace.com/innovation/story/a7782696

Vireless Digital TV Internet  Home Phone Billing & A

28 January 2013 Martin | Levy - Hurricane Electric - IPv6 in 2013 - SANOG XXI - Bangladesh

15



WHY DO IPV6 TALKS KEEP

MENTIONING CGNs?
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My one-and-only slide on CGNs %,

CGNs are a fact-of-life (I hate saying that)

IPv4 addressing is exhausted
Customer growth is increasing

TWC did a clever study on the subject
“TCO of CGN” Lee Howard, Time Warner Cable

CGNs for IPv4 & native IPv6 Conclusions

1. CGN costs $2 million over five years for every 10,000
users it’s used for, or $40 per user per year.

Both done together D YAy

1Pv4

" N . i
Price before  Basic Internet  Advanced Interne
Never ignore |IPv6
$33/month  $37.83/month  $40.88/month
$400/year $454/year Up to $495/year

. The rational network will have 100% IPv6 by end of
2014.

http://www.nanog.org/meetings/nanog56/abstracts.php?pt=MjAyNSZuYW5vZzU2&nm=nanog56
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MOBILE AND IPV6
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Mobile and IPv6 %, @,

3GGP & Release 8,9 & 10

Dual Stack agreed upon
Dual Stack PDP contexts
DHCPv6

More importantly ... deployment is happening
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Mobile and IPv6 %,

Works in both theory & practice

NAT64/DNS64
One PDP context .pe.yfg MZM and “simple” handset
Battery life?

—

(S)Gi Domain
Dual-stack.. “normal” users

IPv6 can boost mobile performance,
battery life, proponents say

A panel of experts at CES laid out some consumer benefits of the next
Internet Protocol

(S)Gi Domain

The decision of NAT placement depends on e.g.
Gateway capacity, overlapping addressing needs,
“Gi boxes”, PCC integration, ..

By Stephen Lawson, IDG News Service | Internet 2 Like <65 [ +1 < 26 www.netnod.se/files/download/163

January 11, 2013, 2:53 AM — |IPv6, the next version of the Internet Protocol, could make

life easier and battery life longer for electronics-addicted consumers.

http://www.itworld.com/internet/335395/ipv6-can-boost-mobile-performance-battery-life-proponents-say
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MOTIVATING PEOPLE

TO USE IPv6
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IPv6 Tunnels and IPv6 Certification

Hurricane Electric’s IPv6 Tunnel Broker
hitp:/ | tunnelbroker.net/

(IPv6 Tunnels Exist! — sometimes it’s the only way)

Turricane Electric’s IPv6 Certification Program
hitp:/ | ipv6.he.net/ certification/

et

(It’s a free test — but we have a prize at the end)
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A QUICK UPDATE ABOUT
HURRICANE ELECTRIC’S

NETWORK
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Hurricane Electric — IPv6 Global Network %,

All Hurricane Electric POPs are full IPv6 Native routing and peering

Vancouver

Stockholm

Dublin

Madrid

LINXX BCIX B coresm= nip{_ jpix

ere- MESOGYPIQ  tel IPv6 peering at all major

TeLEHOUSE NI} 3R PLIS LONAP peering points in US, Europe &
Asia. Private and public
oo torlx s SIX swlssix. peering capacity at 10Gbps
and above.
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SUMMARY
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Summary

Every portion of the story now available
DNS, Content & Hosting
Backbone & Interconnects
Broadband & Mobile
Laptops, Tablets, Smartphones & more

Legacy network elements will always be the concern

CGNs (for continued IPv4 operation)
Must be done in conjunction with IPv6 implementation
Should never be used as an excuse to ignore IPv6
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Q&A

Contact:

Martin J. Levy
Director, IPv6 Strategy
Hurricane Electric

760 Mission Court
Fremont, CA 94539, USA
http://he.net/
martin at he dot net
+1 (510) 580 4167
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