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* MPLS

$ RSVP Extension

s Diffserv

= Diffserv aware Traffic-Engineering

» RFC3564: Requirements for support of Diffserv
aware MPLS TE

« draft-ietf-tewg-diff-te-proto-07.txt
= Point-to-Multipoint LSP

LSP
= draft-ietf-mpls-p2mp-requirement-04.txt




High Availability

= IETF MPLS-WG

= Fast Reroute
. 50ms
« draft-ietf-mpls-rsvp-Isp-fastreroute-07.txt

= Graceful Restart
= Control Plane Reset
= RFC3478 (Graceful Restart for LDP)
RFC3623 (Graceful OSPF Restart)

« draft-ietf-idr-restart-10.txt (Graceful Restart for
BGP)

Fast Reroute

= “Local Repair” 1
LSP ( msec~ 10msec)
= LSP LSP
. Global Repair,Alternative Egress Repair,etc...
PLR MP
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Fast Reroute

= Layer2 (e,q, SONET/SDH )
= IGP RSVP adjacency/hello
|
= One-to-one backup
. LSP1 LSP
= Facility backup
. or LSP 1
LSP
= Link protection ( : Terminology )
LSP LSP
= Node Protection
LSP LSP
Fast Reroute
= One-to-one backup
= Head-end
“One-to-one backup desired”(FAST_REROUTE Object)
Protected LSP
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= PLR  Detour Object Path
= Detour LSP
Head-end PLR1 PLR2 MP Tail-end
—
—>
—— DetourLSP1
DetourLSP2
DetourLSP3

(merge 1,2)




Fast Reroute

" ( 2 ) 1 LSP(Bypass Tunnel)
LSP
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L Bypass Tunnel PHP
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Fast Reroute

= Facility backup ( )
" (Next-HOP)
" Facility backup
= One-to-one backup Detour LSP
= PLR NHOP LSP(Bypass Tunnel)
. NHOP Bypass Tunnel
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$ Fast Reroute ©)

ip unnumbered LoopbackO

tunnel destination 100.200.1.1

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng path-option 1 explicit name frr
!

interface P0S6/1

ip address 10.1.0.1 255.255.255.0

mpls traffic-eng tunnels

mpls traffic-eng backup-path Tunnell100
pos ais-shut

ip rsvp bandwidth 116250 116250

!
router ospf 1

mpls traffic-eng router-id LoopbackO

mpls traffic-eng area 0

1

ip explicit-path name frr enable
next-address 10.1.0.2




&Fast Reroute

()

interfaces {
so0-0/2/0 {
unit 0 {
family inet {

3
family mpls;

}

address 10.0.11.1/24;

¥
¥

protocol {
mpls {
no-propagate-ttl

from 192.168.254.22;
to 192.168.254.21;
fast-reroute;

label-switched-path to-hoge {

* VPN

L3VPN/L2VPN)




§VPN (L3VPN)

= IETF L3VPN-WG

= L3VPN 3
=« RFC 2547
= VR
=« CE-Based IPSec
= IP-VPN RFC2547

$ VPN (L2VPN)

= IETF L2VPN-WG/PWE3-WG

= Point-to-Point L2VPN
= Ethernet ATM FR TDM SONET/SDH

=« VPWS(Virtual Private Wire Services)

« Ethernet Multipoint
= VPLS(Virtual Private LAN Services)
VPLS




! IPvV6

= |IPv4 MPLS

IPv4 MPLS

IPv4 LSP




§|Pv6
= 2

= 6PE
« |IPv4 IPv6
« BGP IPv6
LSP IPv6
= draft-ietf-I3vpn-bgp-ipv6-03.txt
« RFC2547bis IPv6 VPN
= VRF 6PE

* GMPLS
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ﬁ)ptical

s |[ETF CCAMP-WG
= MPLS Signaling
GMPLS (Generalized MPLS)
= SONET/SDH, WavelLength
« IP
. MPLS Signaling
MP(A)S
« IP
IP

& MPAS LSP

= MPL(ambda)S

LSP Label
Lambda
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§Optical MPLS(LSP) model
= Optical MPLS

Model
= Unified Service Model
IP LSP Optical LSP
= Domain Service Model
Optical LSP Optical
LSP

$ GMPLS/Optical MPLS References

= GMPLS
= RFC3945

= MPLS Signaling For GMPLS
= GMPLS CR-LDP Extensions (RFC3472)
= GMPLS RSVP-TE Extensions (RFC3473)
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$Optical MPLS References

= OSPF/ISIS Extensions in
Support GMPLS
» draft-ietf-ccamp-gmpls-routing-09.txt
» draft-ietf-ccamp-ospf-gmpls-
extensions-12.txt
» draft-ietf-isis-gmpls-extensions-19.txt

s CMPLS/Optical MPLS References
= IETF ITU-T

= Signalling Protocol Work in Q.14/15

« G.7713.1: the Q.2931 (ATMF UNI and PNNI)
signalling protocol

« G.7713.2: GMPLS RSVP-TE signalling protocol
» G.7713.3: GMPLS CR-LDP signalling protocol

o OIF(Optical Internetworking
Forums) IETF GMPLS

= UNI1.0
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n TE (IETF CCAMP-WG)

= OSPF/ISIS ISP Area
Traffic Engineering

= Constraint

= Optical LSP
= Protection/Recovery

= Protection (1:1, 1:N )

= BackupLSP
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iMPLS

= MPLS Label LSP
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