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Corporate Profile

» Second largest ISP in France

* 4+ Millions broadband subscribers
«ADSL& FTTH

* Triple play

« STBs (freebox) and DSLAM home cooked
« HW & SW designed by Internal R&D
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IPv6 statement until 6rd

* Not really needed
* Our DSLAM didn’t support IPv6
» Stuck with regular 6to4 transition design

* Prefer service activation rather than migration
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IPv6 after 7th Nov. 2007

* Nov. 7th, 2007: Remi Despres knocks on our door
* Nov. 9th, 2007: Got IPv6 prefix from RIPE

* Nov 10th, 2007: First prototype of 6rd GW &
CPE support

* Dec. 11th, 2007: Opt-in made available to all of
our customers

» March 2008 : First IPv6-only service : « Telesite »
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6rd idea

* Like 6to4:
» Stateless IPv6 in IPv4 encapsulation

* Unlike 6to4:
* IPv6 prefix rather than fixed 6to4 prefix
» Packets from IPv6 Internet entering 6rd GW
are only for 6rd customer sites
v
(@) Provides control over routing return path
Provides native |IPv6 access to home user



IPv6 Activation

* Through customer self-care : http://adsl.free.fr

05/05/2009

CONFIGURATION DE MA FREEBOX

Sivous souhaitez bénéficier d'un réseau Wifi vous permettant d'utiliser les t&léphones nomades fournis par Free, vous devez activer le

réseau freephonie.

Réseau Freephonie v Activer

Sivous utilisez un autre serveur mail sortant que celui fourni par Free, ou si vous hébergez un serveur de mail, vous devez désactiver
l'option suivante.

Pour la majorité des utilisateurs, il est plus sir de ne pas modifier cette option.

Blocage SMTP sortant v Activer

La Freebox ADSL comporte quatre diodes en fagade qui refletent I'état du lien (diode allumée) et le trafic (diode clignotante) sur le
switch intégreé. L'option suivante permet de désactiver le clignotement relatif au trafic réseau.

Désactiver les diodes: v Activer

Activer le support IPV6. Cette option ne fonctionne qu'en zone dégroupée.

Support IPVE: v Activer

ENVOYER

IPv6 @ Free
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6rd Addressing

* IPv6 Address reminder :

0 6|3 12|7
|

Link Prefix Interface ID

 6rd Address specification (Link Prefix) :

Site Prefix .|

IPv6 Prefix ‘ CPE IPv4 Address m
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Our IPv6 Addressing policy

* RIPE prefix : 2a01:0e00::/26
* bits 27 & 28 are reserved and meaningful :
* 0 : network admin reserved

* 1 & 2 : reserved for future use
* 3 : Dedicated to 6rd (ie: 2a01:0e30::/28)

Site Prefix q

o
26 28 60 64
| | | |
IPv6 Prefix l CPE IPv4 Address m

T N N
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Network Environment
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6rd Use-Case 1: From/to Internet
EIQ Frashox Fracbox

‘l

* Up to 24Mbit/s

IPv4 only
access &
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IPv6
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<> Native IPv6

IPv6 encapsulated in 6RD
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6rd Use-Case 2: site-to-site
EIQ Fresbox Frebox

* Up to 24Mbit/s
-
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Techy at CPE side 1/2

* IPv6 Router Advertisement - RADVD for Linux :

interface br0 {
IgnorelfMissing off;
AdvSendAdvert on;
UnicastOnly off;
AdvManagedFlag off;
AdvOtherConfigFlag off;
AdvLinkMTU 1480;
prefix 2al0l:e3x:xxxx:xxx0::/64
AdvOnLink on;
AdvAutonomous onj;
AdvValidLifetime 86400;
AdvPreferredLifetime 86400;
}i
RDNSS 2a01:e00::2 2a01:e00::1 {
}i
}.

Supporting RDNSS IETF RFC 5006
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Techy at CPE side 2/2

 6rd Tunneling playground :

# ip tunnel add sit2 mode sit local XX.XX.XX.XX \
6rd prefix 2a0l:e30::/28 ttl 64

# ip link set dev sit2 up
# ip -6 addr add 2a0l:e3x:xxxx:xxx0::1/128 dev sit2
# ip -6 addr add 2a0l:e3x:xxxx:xxx0::1/64 dev br0

# ip -6 route add default via ::192.88.99.201 \
dev si1it2 metric 1
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Techy at 6rd GW side 1/2

 ord GW inter-connection :

212.27.58.5/30 40
>

IPv4
Internet

IPv6
Internet

5 .27.58.6/30 6rdGateway 1. 00 Ti2II5/126
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Techy at 6rd GW side 2/2

. 6rd GW configuration :

#
id
id

+H

=

lp
ip
ip
ip
ip
ip
ip
ip
ip
ip
ip

addr add 212.27.58.6/30 dev eth?
route add default via 212.27.58.5 dev eth?2
link set dev eth2 up

-6 addr add 2a0l1:e00:1:2::2/126 dev eth3
-6 route add default via 2a0l:e00:1:2::1 dev eth3
link set dev eth3 up

addr add 192.88.99.201/32 dev dummyO
link set dev dummyO up

tunnel add sitl mode sit local 192.88.99.201 \
6rd prefix 2a0l1:e30::/28 ttl 64
-6 addr add 2a01:e00:1:2::2/126 dev sitl
-6 route add 2a01:0e30::/28 via 2a01:e00:1:2::1 dev sitl
link set dev sitl up
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Techy at CRS-1 Side 1/2

* CRS-1 Interface configuration :

interface TenGigE1/1/0/5

description 6rd eth?2

ipv4 address 212.27.58.5 255.255.255.252
!

interface TenGigEl/1/0/7

description 6rd eth3
ipv6 address 2a01:e00:1:2::1/126
|
router static
address—-family ipv4 unicast
192.88.99.201/32 TenGigEl/1/0/5 212.27.58.6 tag 5002
address—-family ipv6 unicast
2a01:e00::/26 NullO
2a01:e30::/28 TenGigEl/1/0/7 2a01:e00:1:2::2 tag 5002
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Techy at CRS-1 Side 2/2

* CRS-1 Routings configuration :

bgp confederation identifier 12322

bgp
bgp
bgp
bgp
bgp
bgp

router-id yy.yvy.yy.Vy
cluster-id zz.zz.zz.zz
graceful-restart
as-path-loopcheck
bestpath med always
bestpath med confed

address—-family ipv4 unicast

redistribute connected route-policy connected to bgp
redistribute static route-policy static to bgp
address—-family ipv6 unicast -

network ::/0 route-policy default to bgp

network 2a0l1:e00::/26 route-policy network to bgp
redistribute connected route-policy connected to bgp
redistribute static route-policy static to bgp
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Hands on Reversibility

* Goal 1 : Provide progressive IPv6 traffic shift
» Goal 2 : Provide a 2 levels flexibility
* How : Reply AAAA by resolver source IP

free Google

5 | Reply AAAA to Free’s
resolvers (dedicated
=
IP pool)

Use dedicated IP SRC [k
to reach remote DNS &
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Some Stats 1/3

e Customers : 310K
e Global Daily traffic (5min AVG) :

800.0 M T

600.0 M :
GO0 .0 M Foorteeieeioniond

200.0 M Haudon s

Bits per Second

0.0 N

¢ 6 & 10 12 14 16 18 20 22 0 2 4 6 § 10 12

Max Average Current
In 706.3 Mb/s (3.7%) 335.9 Mb/s (1.8%) 414.4 Mb/s (2.2%)

Out 138.9 Mb/s (0.7%) 89.9 Mb/s (0.5%) 101.6 Mb/s (0.5%)
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Some Stats 2/3

« 6rd-gw1 Yearly Traffic (1Day AVG) :

Bits per Second
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0.0 M
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 6rd-gw2 Yearly Traffic (1Day AVG) :
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Some Stats 3/3

* Global Yearly Traffic (1Day AVG) :

440.0 M

330.0 M .énnnnéunnnﬁénnuné ......... ;""n“%"nnné .......... énnnuénnun.nunnénnnné ........ - L

220.0 N ...g..........;s ......... : ......... ;.........é..........i, ......... .. ......... é.........é ................

Bits per Second

110.0 M ..?“unuéunuuénnuuénuuné ......... g ......... énnuuénnung ................

0.0 M =t ; - ' c - ' c :
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

Max Average Current
In 4145 Mb/s(2.2%) 248.2 Mb/s(1.3%) 348.2 Mb/s(1.8%)
Out 105.8 Mb/s (0.6%) 60.3 Mbjs (0.3%) 96.0 Mb/s (0.5%)
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Resources

* |ETF Draft : draft-despres-6rd-03 (targeting INFO RFC)

* Upcoming new standards track draft :
 Remi Desprées & Mark Townsley
 Targeting Standards Track
* Extensions for CGNs, DHCP & TR69, ...

* Upcoming CISCO Book : ISBN N°0470193387

« Stay tuned on :
http://news.gmane.org/gmane.linux.network



