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A3 —2yk@DTransition
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A3 —2yk@DTransition
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Tools for coexistence/transition
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Global IPv4 Private IPv4 Global IPv6
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Service
Closed
i Service
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_ Native — IPv4/v6 dual stack

— Overlay — Routed AF over Routing AF
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IPv4lve £ FR Ml — /\voR—>

Single AF/SAF
Client Network
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rfc4364
draft-ietf-softwire-mesh-framework-05

MP-BGP (rfc4760)

A:FBR Single AF/SAF
AFB Single AF

%/ Client Network
Backbone Network

%J% ~ Ssingle AF/SAF

Tunnels AFBR Client Network

AF : Address Family
SAF : Sub Address Family
AFBR : Address Family Border Router
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IPv4lve £ FR Ml — /\voR—>

Sy

draft-ietf-softwire-mesh-framework-05
draft-ietf-softwire-v4nlri-vénh-01
rfc4798

AFBR Single AF/SAF
Client Network

~
AFB

Single AF

Single AF/SAF '\ Backbone

Client Network Network
KL_—\/% =~ Single AF/SAF

Client Network

Tunnels AFBR
Backbone AF {IPv4, IPv6}
Client AF/SAF {IPv4, IPv6} / {unicast, mcast, labeled, vpn}

Tunnel

{MPLS (LDP, RSVP...), LT2Pv3, GRE, IP-in-IP}
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Address Family <500

http://www.iana.org/assignments/

Address Family Numbers Subsequent Address Family Identifiers (SAFI)
(0-65535) (0-255)
value Description Reference value Description Reference
0 Reserved 0 Reserved rfc4760
1 IPv4 1 NLRI unicast rfc4760
2 IPv6 2 NLRI multicast rfc4760
3 NSAP 3 Reserved rfc4760
4 HDLC multipoint 4 NLRI MPLS labels rfc3107
5 BBN 1822
128 MPLS VPN labels rfc4364
25 L2VPN information rfc4761

e.g. (AFI/SAFI)
1/128 = VPNv4, 2/128 = VPNv6, 1/4 = Labeled v4 unicast, 2/4 = Labeled v6 unicast, 2/2 = v6 multicast...
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“native” & “labeled” ;BT 2

6PE & native IPVEASEEE T BB S

“IPv6 unicast (AFI/SAFI = 2/1)&. IPv6 labeled unicast (AFI/SAFI = 2/4) %,
LI —T12 T T—TILTHRSIREH

6PE  eBGP,

Static,

% OSPFv3
\

2001:db8::/32

native v6
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“native” & “labeled” ;BT 2

AFI/SAFI : 2/4

NLRI : 2001:db8::/32
Nexthop : 3ffe:ffff::1/128
Label : 2 (v6 exp-null)

AFI/SAFI : 2/4

NLRI : 2001:db8::/32
Nexthop : ::ffff:1.1.1.1/128
Label : 2 (v6 exp-null)

AGPEV

6PE

2001:db8::/32

- AFISAFI : 2/1
??! native vé |\ o 5001:dbs::/32

Nexthop : 3ffe:ffff::1/128
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“native” & “labeled” ;BT 2

workaround

6PE&native IPV6FBIESHALY

Routing tablez 7' (174
 MTR (Multi Topology Routing)
- BGP policy filtering
- AFI/SAFI = 2/128 (VPNV6)Z{£>

Z Dtk
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ZDfthdmapping A ik

- IPv6 IGP {MT-ISIS | OSPFv3} cutthrough (autoroute-announce) via v4-signaled-LSP
- IPv6 static via v4-signaled-LSP

StaticD

rib inet6.0 {

static {
route 2001:db8::/32 { v4/v6 dual stack router

Isp-next- hop LSP-A; /
v4 onIy core

- 2001:db8::/32

\
IPv6 payload | 2 | x IPv6 payload | 2
T\——\/

-v6 exp-nullZIPv6/\4yk &3l
-v6 routing table TJ/L—M &R

IPv6 explicit null label
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Access Aggregation
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Business
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IPv6 Internet
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Service Delivery PointxT@Backhaul
1 —H M Thad hocZiERE D E IE (segregation)
AL DT=H DA K - BRI F DY HR—k
FELREF T AR DY HR—F
A—H eyl a v EBDEHDAXDYHR—F

Multi Address Family (i.e. IPv4&IPV6)DHHR—k
ZDth

Multicast
QoS (per Subscriber x per Service)
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_NETODTIERH

NS4 DT ZE

Service Delivery PointE T®Backhaul
21— Thad hocL B BN E IE (segregationyo———"> pPP, v|an
D= DA -HRFDYHR—k I———>> PPP, v|an, ma
FELREIF T AKX DY R— I——>> PPP, dhcp
1—HHyaV EBOHOARXO YR~  B=——=> PPP, dhcp

Multi Address Family (i.e. IPv4&IPv6) D HHR—k

om——>> N/A
ZFNDith (v4 onl)
Multicast
I—— > limitec

QoS (per Subscriber x per Service) ]
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Service Delivery PointxTT@®Backhaul (1/4)

2 —HfEThad hoc/sEkEZE 1k (segregation)
- PPP
- L2TP, GRE, IPSec

- Native IP routing
+ Policy filtering
+ Policy routing
+ Multi Topology Routing (MTR), Virtual Router (VR)

- VRF (L3VPN)
- MIP/NEMO

Cost, Scale,
Overhead,
Traffic distribution :

{p2p, p2mp, mp2p, mp2mp
{hub&spoke, any2any}
{unicast, multicast}

- Pseudo Wire (L2VPN)
- VPLS
- Ethernet VLAN
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Service Delivery PointxTT@dBackhaul (2/4)
ARt D= DA - A FDHHR—k

- PPP (CHAP/EAP)
- port / vlan-id + DHCP option 82

- 802.1x

rfc1994 : PPP Challenge Handshake Authentication Protocol (CHAP)
rfc3748 : Extensible Authentication Protocol (EAP)

rfc3046 : DHCP Relay Agent Information Option
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Service Delivery PointxTT@®Backhaul (3/4)
F7RELREIfF T AKX DY R—b

- PPP (IPCP) [IPv4]
- DHCP {with relay} [IPv4 & IPv6]

- DHCPv6-PD / RA [IPv6]
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Service Delivery PointxTT@®dBackhaul (4/4)
1—HEyLav EBOODHA RS HR—k

- PPP (LCP)
- DHCP proxy

option 51 : IP address lease time
option 58 : T1 timer (IP address renewal)
option 59 : T2 timer (IP address rebinding)

- T Dt

rfc1570 : PPP LCP (Line Control Protocol) Extentions
rfc2132 : DHCP and BOOTP vendor extensions
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Multi address familyJ-7k—k

- PPP multi-sessions for IPv4 and IPv6

- PPP for IPv4, any other technology for IPv6
- any other technology for IPv4 and IPv6
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- {R#81t. 9B (Segregation) . multi-AF
- SDPM{iI & . Business Model (Wholesale)
- A—YE8-525E. ..

- TunnellZBHL T
-l D=6 DTunnelh, KYIZTHEHM
- TunnelEE-TEH. WAWLWAH S {(mp2p | p2p | p2mp...),
(LSP (LDP LSP | RSVP-TE LSP | BGP LSP ...), GRE ...)}
BRTEEHULADL KLY,
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Thank you !
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