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== (ITU-T Recommendation G.807)

o HERIIT-PlaneDYNEEH/NEFTIA—TINEERAMIC
Z#1t, IRTEIL. C-PlaneDInterface? E m AIIZIEHE 1L,
o Interface: Hll{HIxt R DHEBHLGEZRETROI-LD
- FlE RO FREE R
- RFENLHFHMOERCERELRTE
e Common control interfaces
— User-Network Interface for the C-Plane [UNI]
— Network-Network Interface [NNI (I-NNI/E-NNI)]
o F-v!) 7 A& (intra-carrier) &F+!) 7 [ (inter-carrier) &
TIELSNABENELSHILICEBLTHE
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ill;. Control Plane Interfaces

o> > D HE»

User Domair

=

Provider C Domai

Provider B’s
network is a
single domain

Provider A has divided
their network into multiple
domains (administrative,
.. vendor, technology,

T political, ete.)

| E-NNJ ~: | UNI: operations between user and provider domains
m % E-NNI: multi-domain operation for a single service provider;
S " multi-domain operation among different service

3 " | providers

I-NNI: multi-vendor operation within a domain

| : Internal
E : External
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%:L Overlay vs. Peer (?)
o LZNNITHEHIN TS 581 (X Peer ?
= Yes
« H—EXTONAZ DHTBAEBDC-PlanelIff—=
NE=ANELV? = Yes

o H—ERIFE— (DFEYIP only)?
= Yes and No
e A—HIIEFETES? )
= Yes ZE5Peer. No S UNI/E-NNIAD WA ZE
. :]_—'U“&"j'—lijlillf\'fﬁo)laaﬁ\@ Evglﬁdi
OverlayfJ(Z 9 %, H—EXTO/NAZ RERIE
Peer,
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UNI (Transport)
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Transport
Network
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e Multi Protocol Label Switching(MPLS)
— ATM, PPP, Ethernet, Frame RelayZ & FHIL A/ VIZHLSSA
WAL yF T Hifft
- BRHLGINIL-EHN B
- WA TR, RITOHEAM
- FST49HO TP =74, Virtual Private Network ~D it F A

HfFsnd l
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iﬂ_ Photonic MPLSEMPASDIRZE
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e MPAS(MPLambdaS): i R&ESZEINILELTULVIZEIYHTEHIE
TiE /A% Label Switched Path &L THIEHT 3,
— SEHIETOXCEHIHT SHELLTER
— 19994108 1<, IETFIZI-DA#IEH SN S

e 200041 A MOIF& & TNTTAPhotonic MPLSZIRE, AT&T,
Sycamore, Ciena, xross MoERIFFICMPASEELLDIREIGEND,

L

o ITEFAHFEITIREQ200052A)
— draft-kompella-mpls-optical-00.txt
Juniper Networks, Cisco Systems, UUNET, Global Crossing,
AT&T Labs, Level 3 Communications, NTT, Marconi,
Ciena Corporation, Chromisys,
New Access Communications, Sirocco Systems
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NTT (|assification of MPLS, GMPLS,

I E F B .
and Photonic MPLS
GMPLS
Type H—H—-+-—— o — ]
MPLS | Photonic MPLS

Label Packet | Frame Cell Time Slot Wavelength Optical Burst/Optical

Switch Packet

Label Shim DLCI '] Slot Position Wavelength(s), | Sub-carrier, | Packet

Header Waveband CDM label | Header

Signaling LDP, RSVP-TE, Generalized RSVP-TE,
Protocol(s) CR-LDP, BGP

Generalized CR-LDP, OBGP

[

Generalized MPLS Protocol

Network LSC+ LSC+ LSC+ LSC+ LSC+
Equipment LS FR-SW | ATM-SW DXC [OXC, PXC]
Integration MPLS router, Photonic MPLS
with LSR (Label Switch Router) (HIKARI) router,
IP router(s) OLSR (Optical LSR)
Remarks | OTDM MPAS | Research phase

LSC : Label Switch Controller, LS : Label Switch

o THF=YHIMPLSIE. MPISICIRS T KINIILEFRTEINILR
AyFHEfiEa&ET 530 TRELTRE,
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Generalized MPLS® B 84

* C-Plane M/NRFZEFETALILEIPR—R
DHLDTH—F %,

« MPLSIZF[+4Label Switched Path (LSP)
FZEZ7ARIILIZKS ., TDM-SW(SDH-
XC). Lambda-SW(OXC). Fiber-SW O fll
|18
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TR 3

» Packet-Switch Capable (PSC) : MPLS Router

» Layer2-Switch Capable (L2SC) : MAPOS-SW,
ATM-SW, FR-SW, GbE-SW(?)

* Time-Division Multiplex Capable (TDM) : SDH
(VO)-XC

» Lambda-Switch Capable (LSC) : OXC, PXC

* Fiber-Switch Capable (FSC) :
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NTT GMPLS protocols
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IP Control Plane
Generalized MPLS (G-MPLS)

IP Network ‘s (:O g{:@ g (:O % (:O IP Network

Router

GMPLS signaling: Link Management Protocols (LMP):

- Extensions to MPLS signaling required to - runs between neighboring nodes

support four switching classes in GMPLS. - is used to manage traffic engineering (TE)
- GMPLS CR-LDP extensions links.

- GMPLS RSVP-TE extensions - will be used to maintain control channel

connectivity, verify the physical
connectivity, correlate the link property
information, and manage link failures.
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gt mslgnahng Mechanisms

e RSVP-TE with GMPLS extensions
e CR-LDP with GMPLS extensions
e Features:
— Support for a variety of optical layers
— Waveband switching
— Expedited setup (label suggestion, bidirectional paths)
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LSP: Label Switched Path
FA: Forwarding Adjacency

PSC LSP
TDM LSP
LSC LSP
FSC LSP

FA-LSC
FA-TDM
FA-PSC

H—MMEF, RUSwitch Capabilityf > 2—7x—RRBICESND
—->GMPLSTIF, ChHeLTLSPEIER
2MO—IL2L— OB ERR = T—2 2L — O IERE
- QNFTOIPRYRI—NEIFESH ! !
+ Telecom Network TlFHi=tIdh
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LSP Hierarchy

Fiber
Wavelength (Group)\

Time slot

-

Cell/Packet %.( \ \ \ / U ()

LSP (Fiber Switch Basis)

LSP(Wavelength Switch Basis)

LSP (TDM Switch Basis)

LSP (Cell/Packet Switch Basis)
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INTERNET WEEK 2002 Copyright 2002 Nippon Telegraph and Telephone Corporation

29

NTT

FO-F/S/ET RADEBEA.

s » D

Outline

 Optical Internetworking Forum (OIF)
— Optical User Network Interface Signaling
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NTT Optical Internetworking Forum (OIF)

e - - OUNI activities

o F—N—LAETILEEA
— SHIESFSNIPIL—EBIZ, V9TV TRE
INREERTET S,
— RHBAIL. GMPLS K E/SAZESTERLW L, AR
L—av AT LTERSTHELY,

IP/MPLS BETARL MBTRLYY LY
-— > -« — """ 5
(S g — —
N\ OUNI OUNI
94Tk
<:<IP/MPLS§IP/MPLS IPIMPLS=—
< UNI-C UNI-N <= UNI-C UNI-N =
< I-NNI GMPLS I-NNI' =
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e RSVPIZ&BOUNIS S+ 5
COFEIZESP>TIRERDIMFREL AL
Path
ACK
________________________________ N
Path
Resv
+ MESSAGE ID_ACK
ACK
Resv [€-mmmmmmommoomooooooooooooo
UNI Transport Connection Established
| SourceUNI-Cimay start transmitting
ResvConf
+ MESSAGE_ID_ACK
ACK
-------------------------------- > ResvConf
USRI PRI, Destination UNI-C may start transmitting ____ | ____
ACK
UNI-C UNI-N UNI-N UNLC
32
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FA-FIS/ET RADEEA,
QIR X - 3

OUNI Path
S=R1, D=R2
ACK I-NNI Path
OUNI Path
S=R1,D=R2
OUNI Resv
+ MESSAGE ID_ACK
I-NNI Resv ACK
SSAGE I
OUNI Resv
UNI Transport Connection Established
Source UNI-C| may start transmitting
ResvConf
+ MESSAGE_ID_ACK
ACK I-NNI ResvConf
_ esvion ResvConf
ESSAGE 1
SRR PR, Destination UNI-C may start transmitting ____ | ____
ACK
= I
UNI-C UNI-N UNI-N UNI-C
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IEEE X W 3
‘Over 196 Tests Conducted

99.5% Signaling Inter-working

. NIT Interoperability Results

68.6% Signaling & Transport Inter-working

| | alBlclplEz/Flelm] 1 [J]KklLz]m]|N]

[ Color Key | *1 - Not enough time to complete testing
| Not Interoperable | *2 - Proxy or test device supports control plane only.
Tested, Signaling success H = Another client was used to form Hetrogeneous test
Results to protect
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