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Graceful Deletion
2way 3way

GMPLS Overlay model
GMPLS UNI OIF UNI
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Overlay model (GMPLS UNI vs. OIF UNI)
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Overlay model (GMPLS UNI vs. OIF UNI)

GMPLS UNI OIF UNI1.0
& IETF ¢ OIF
* .
RSVP RSVP
¢ LSP end-point = RSVP session end-point ¢ LSP end-point != RSVP session end-point
¢ RSVP refresh reduction & RSVP refresh reduction
& GMPLS RSVP-TE & GMPLS RSVP-TE OIF-UNI
#LSP_TUNNEL _IPV4_SESSION #UNLIPv4_SESSION
* UNI Data link * UNI Data link
(TE-link) ERO (T I_Er;\:ixk) Generalized UNI
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Forwarding Adjacency LSP Hierarchy
P & R (Protection & Restoration)
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LSP Hierarchy

LSP Interface Hierarchy
Packet Switch Capable (PSC) €= Lowest

Time Division Multiplexing Capable (TDMC)

Lambda Switch Capable (LSC)

Fiber-Switch Capable (FSC) 4 Highest
LSP : PSC-1<PSC-2<PSC-3<PSC-4<TDM < LSC < FSC
GMPLS Router — OXC Switching Interface Type
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LSP Hierarchy & Forwarding Adjacency

FA-LSP (OC-192) Egress Node Egress Node
(High Order LSP) IQV' Order LSP)
0C-48 -
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Ingress Node
(Low Order LSP)
— OC
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Switch == = | Switch

GMPLS G-LSP TE link OSPF

- RSVP LSP

- OSPF  FA-LSP TE link (GMPLS control plane Instance

- TE link FA-LSP LS DB

TE FA-LSP
LSP FA-LSP Low order LSP
TE link Low order LSP
RSVP

Routing adjacencies: LSR1-DXC1, DXC1-OXC1,0XC1-OXC2,0XC2-DXC2,DXC2-LSR2
Forwarding adjacencies: DXC1-DXC2 FA-LSP TE-LINK
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GMPLS Router LSP Hierarchy
Forwarding Adjacency
GMPLS Router A-B Forwarding adjacencly(/ (FA-LSP)

A-LSP ) FA-LSP TE lin Router
IGP topology database (Routing adjacency
Router A-B
PSC LSP

% Border Node Border Node %
\ (A) 4—‘ (B)
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PATH
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GMPLS P&R 1+1/1:1

1+1 Protection/1:1 Protection
Head End  Working & Protection
Tail End ( Working, Protection)

End (GMPLS Router)-End (GMPLS Router)
Secondary LSP/Protection path
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Working

Protection

IP/MPLS 1+1

I/ Working  \
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GMPLS P&R

1:1 Restoration
Head End  Working & Protection

Working Protection
/ Working '\ _m-
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1:1 Restoration 1:1 Restoration
IP/MPLS
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GMPLS P&R

1:N Shared Restoration

GMPLS Router

Global Repair Secondary LSP
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GMPLS P & R

0 1 2 3
OSPF 01234567890123456789012345678901
Link TLY  +t—t—t—f—t—t—tt bbb bbb bbb bbb bbb bbbt 4+
|Protection Cap | Reserved |
subTLV14 +—F—F—F—F—F-Rt—-F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—+—+
: ; LSP Protection Type
Link Protection Type Lor Frotection Lype
0x01 Extra Traffic 0x00  Unprotected .
0x02 Unprotected 0x01  (Full) Re-routing )
S 0=Primary LSP 0x04 Shared 1:N 0x02 Re-routing without Extra-Traffic
: 1=Seconrgary Lsp 0x08 Dedicated 1:1 _ | 0x04  1:N Protection with Extra-Traffic
P: 1= Protecting LSP | | 0x10 Dedicated 141 | | %08 i:i gﬂ&qwect.t'on"’l"; r‘zte?'on
N: 1= Notification 0x20 Enhanced (N:M) -directional Frotection
O: 1= Operational

RSVP
Protection
Object

Reserved | Seg.
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GMPLSP &R (e2e |/

)

GMPLS e2e Path Recovery...... RSVP Protection object
GMPLS Router 1+1 Global repair

Node-E Node-F Node-G Node-H

Ingress Node-A Node-B NodeC = ’Node-D Egress
PATH Msg (Primary S=0,P=0,Flag 0x10, E2E)
« Notify Msg
GMPLS Segment Recovery ...... RSVP Protection object
1+1 Local repair

Node-E Node-F Node-G Node-H

Inress Node-A Node-B Node-C NodeD Egress
PATH Msg (Primary S=0,P=0, Flag 0x10, Segment)
<«— Notify Msg

Juniperwour Net

Copyright © 2003 Juniper Networks, Inc.

Proprietary and Confidential

Ingress

0) (!

Www.juniper.net

17

GMPLS Router (

GMPLS Optical Layer MPLS Service Layer Border Node
GMPLS P&R
Recovery Time G-LSP P&R
X0s msec 1+1 dedicated protection
<50 msec 1+1(1:1) dedicated protection
< 200 msec 1:N shard restoration

X00s-X000s msec Rerouting restoration

NA Unprotected

MPLS CoS
Traffic Class QoS req P&R
EF Real Time 1+1(1:1) Protection
AF1 Very Low losses 1+1(1:1) Protection
AF2 Low losses 1:N Shared restoration
BE No requirement  Unprotected
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GMPLS

GMPLS ?
IP/IMPLS
* Optical Layer P&R Service Layer CoS
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