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Encapsula6on$

•  6over4$
– Encapsula6on$d’IPv6$au$dessus$IPv4$(IPv6/IPv4)$
– Entête$IPv4$:$Protocol,=,41,(IPv6)$
– Coût$de$l’encapsula6on$
•  Taille$Entêtes$=$20$+$40$=$60B$
•  Données$u6les$=$1280B$
•  Coût$=$20$/$(1280+60)$=$1.5%$

–  On$calcule$le$coût$de$l’entête$rajoutée$par$rapport$$
à$un$trafic$na6f.$



Encapsula6on$

•  SoWwire$
– Encapsula6on$:$IPv6/PPP/L2TP/UDP/IPv4$
– Coût$de$l’encapsula6on$:$
•  Taille$Entêtes$=$40$+$3$+$6$+$8$+$20$=$77B$
•  Données$u6les$=$1280B$
•  Coût$=$37$/$(1280+77)$=$2,7%$

•  Conclusion$:$L’encapsula6on$n’impacte$pas$forcément$

les$performances$à$cause$des$entêtes$rajoutées,$mais$

souvent$par$le$temps$de$traitement$qu’implique$

l’encapsula6on$$



Tunnels$6to4$et$6rd$

•  Plan$d’adressage$6to4$
– Adresses$incluses$dans$le$préfixe$2002::/16,
–  IPv66to4=2002$+$IPv4pub$+$SID$+$IID$

•  Plan$d’adressage$6rd$
– Adresses$incluses$dans$le$plan$de$l’opérateur$
–  IPv66rd$=$Prefix6rd$+$IPv4pub/priv$+$SID$+$IID$
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6to4

based on the magic formula 16+32=48
2002::/16 + IPv4 address

2.3.4.5

5.6.7.8

10/8

10/8

2002:203.405::/48

2002:506:708::/48

2002:203:405:1::1!
2002:506:708:1::1

Cannot cross NAT (need to know public address)

Bad performances.
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Tunnels$6to4$et$6rd$

6to4, 6rd,

PbàbP$

Entête$IPv4$ @src$ IPv4pub$A$

@dst$ IPv4pub$B$

Entête$IPv6$ @src$ IPv66to4$A$

@dst$ IPv66to4$B$
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6to4

based on the magic formula 16+32=48
2002::/16 + IPv4 address

2.3.4.5

5.6.7.8

10/8

10/8

2002:203.405::/48

2002:506:708::/48

2002:203:405:1::1!
2001:DB8:1234:1::1

2001:DB8:1234:1::1

192.88.99.1

2002::/16

2002::/16

2002::/16

2002::/16

Cannot cross NAT (need to know public address)

Bad performances.

c�G6 Association November 8, 2013 130 / 155



Tunnels$6to4$et$6rd$

6to4, 6rd,

PbàbP$ IPv6$na6f$

Entête$IPv4$ @src$ IPv4pub$A$ IPv4pub$A$

@dst$ IPv4pub$B$ Anycast$

Entête$IPv6$ @src$ IPv66to4$A$ IPv66to4$A$

@dst$ IPv66to4$B$ IPv6$B$
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Free - 6rd (RFC 5969)

DSLAM

FreeBox

PC

FreeBox

PC

FreeBox

PC

FreeBox

PC

BRAS Free (IPv4)

AAA

IPv4/IPv6 Internet

6RD Relay

212.27.32.22

32 bits

D:41B2:0162A01:0E

26 bits

3

2

0::/60
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http://www.ietf.org/rfc/rfc5969.txt


Tunnels$6to4$et$6rd$

6to4, 6rd,

PbàbP$ IPv6$na6f$ PbàbP$

Entête$IPv4$ @src$ IPv4pub$A$ IPv4pub$A$ IPv4pub/priv$A$

@dst$ IPv4pub$B$ Anycast$ IPv4pub/priv$B$

Entête$IPv6$ @src$ IPv66to4$A$ IPv66to4$A$ IPv66rd$A$

@dst$ IPv66to4$B$ IPv6$B$ IPv66rd$A$



Tunnels$6to4$et$6rd$

6to4, 6rd,

PbàbP$ IPv6$na6f$ PbàbP$ IPv6$na6f$

Entête$IPv4$ @src$ IPv4pub$A$ IPv4pub$A$ IPv4pub/priv$A$ IPv4pub/priv$A$

@dst$ IPv4pub$B$ Anycast$ IPv4pub/priv$B$ Relay$6rd$

Entête$IPv6$ @src$ IPv66to4$A$ IPv66to4$A$ IPv66rd$A$ IPv66rd$A$

@dst$ IPv66to4$B$ IPv6$B$ IPv66rd$A$ IPv6$B$
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3G data + NAT64/DNS64

ME UMTS::1 GGSN

IPv4/IPv6 Internet

NAT64

DNS64

LEMONDE.FR
?

213.182.38.174AAAA 64:FF9B::213.182.38.174
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3G data + NAT64/DNS64

ME UMTS::1 GGSN

IPv4/IPv6 Internet

NAT64

DNS64

[UMTS::1]:12345 ! [64:FF9B::213.182.38.174]:80

192.12.13.14:5555 !213.182.38.174:80

5555 () [UMTS::1]:12345
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464XLAT$–$Résolu6on$DNS$

Applica6on$ NAT46$ DNS64$ NAT64$ Service$

gethostbyname$
AAAA$?$

A$+$AAAA$?$

A$=$B.C.D.E$

AAAA$=$<vide>$

AAAA$=$64:ff9b::B.C.D.E$

B.C.D.E$



464XLAT$–$Résolu6on$DNS$

Applica6on$ NAT46$ DNS64$ NAT64$ Service$

IPv4$src:10.X.Y.Z$

$$$$$$$$$dst:$B.C.D.E$

IPv6$src:$Prefix::10.X.Y.Z$

$$$$$$$$$dst:$64:oe::B.C.D.E$

IPv4$src:$NAT64$

$$$$$$$$$dst:$B.C.D.E$

Context$:$

Port$=$Prefix::10.X.Y.Z$+$Port$

IPv4$src:$B.C.D.E$

$$$$$$$$$dst:$NAT64$

IPv6$src:$64:oe::B.C.D.E$

$$$$$$$$$dst:$Prefix::10.X.Y.Z$

IPv4$src:B.C.D.E$

$$$$$$$$$dst:$10.X.Y.Z$


