MPLS/GMPLS

11/02/2004

NTT

MPLS JAPAN 2004, November 2, 2004

Page



?
— GMPLS

MPLS GMPLS

MPLS GMPLS

MPLS JAPAN 2004, November 2, 2004

Page



GMPLS

@ Router
PXC

® NT1T

GMPLS

IP/MPLS network

TDM, L2,

MPLS JAPAN 2004, November 2, 2004

)

1

IP/MPLS network

Page 3



IP

o

MPLS JAPAN 2004, November 2, 2004

ol . )

GMPLS-based
universal control

Page



(VNT: Virtual network topology)
VNT

Traffic demand
Nl ri2 - r'in
ro1r22 " ran

'n1 I'n,2 *°° I'n)n

Current VNT
P11 P12 == P1n
Pa1 Paz 7 Pan

Pn,l Pn,2 Pn,n

MPLS JAPAN 2004, November 2, 2004

New VNT
P11 P12 == P1n
Pa1 Paz 7 Pan

Pn,l Pn,2 Pn,n

Page 5



GMPLS

MPLS
Router

GMPLS
Router

| GMPLS
OXC/PXC

Cwpisise(  owesise (Tl

GMPLS
Router

MPLS LSP
trigger

MPLS JAPAN 2004, November 2, 2004

MPLS
Router

Page 6



NMS (Network Management System)
NMS

1P

MPLS JAPAN 2004, November 2, 2004

Page 7



* GMPLS
o | MPLS GMPLS
— GMPLS MPLS
_ ?
e MPLS GMPLS
— GMPLS MPLS
— GMPLS ?

MPLS node

GMPLS node
(a) Existing network (b) GMPLS introduction phase (c) Mature phase

® Nt MPLS JAPAN 2004, November 2, 2004 Page 8



©) NTT

IETF, OIF

MPLS JAPAN 2004, November 2, 2004

Page 9



.

— MPLS

— GMPLS

— GMPLS

GMPLS

MPLS

GMPLS network

MPLS network

Page 10



— GMPLS
— MPLS
— MPLS
MPLS network
© NTT

GMPLS

GMPLS network

MPLS JAPA

5K

Fiber
Lambda

X

er 2, 2004

MPLS network

Page 11



! MPLS/GMPLS
|

— MPLS GMPLS
— GMPLS
— MPLS MPLS-GMPLS

MPLS JAPAN 2004, November 2, 2004

Page 12



MPLS/GMPLS

 MPLS GMPLS
 MPLS IP
 MPLS GMPLS
GMPLS Networ
MPLS Network 1 G G(adv
G(adv)
= :
= G(adv) G(a G(adv
; G
G_ 4

-

MPLS topology view

- Selected GMPLS nodes, G(adv)s, and TE-links
are advertised to MPLS networks.

- They behave as MPLS routers and IP/MPLS-
TE links.
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- Link Management Protocol
e OSPF
- Opaque TE
e Interface Switching Capability sub-TLV

e Protection and SRLG sub-TLVs
- Protection & Restoration
e Link Local/Remote ldentifiers sub-TLV
- Unnumbered link
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- Generalized Label Object

- Upstream Label Object

- Protection Object
e Protection & Restoration
- Etc.
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— Bi-directional signaling support

- GMPLS protection & restoration

— Graceful tear down, graceful restart
- eftc.
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IETF draft, draft-oki-ccamp-gmpls-ip-interworking-04.txt, October 2004.
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