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* MPLS Traffic Engineering

$ MPLS-TE

= Explicit ( ) Routing
= Constraint-based ( )
« IGP

= CSPF(Constrained SPF) or Operator
= IGP(IS-IS OSPF)

= MPLS

« IP Explicit
Routing




&Explicit Routing

= RSVP(RFC3209)
“ RSVP-TE:Extensions to RSVP for LSP Tunnels’”

Label Switched Path(LSP)

= LSP tunnel
= LSP tunnel re-routing

$ IGP(IS-1S or OSPF)

= MPLS-TE
IS-1S/OSPF
. (bandwidth)
. (Link Attribute)

« TE (TE-specific link metric)




g |GP(IS-IS or OSPF)

= OSPF

= Opaque LSA (TypelO:Intra-area)
(TE Extension to OSPFv2 : RFC3630)

= IS-IS

= Extended IS reachability TLV (Type 22) + Sub TLV
(1S-1S Extension for Traffic Engineering: RFC3784)

n IS-IS  OSPF
= RIP

= IS-1S/OSPF

= MPLS IP

= 32bit
. Explicit Routing




* MPLS-TE

= RSVP LSP
= LSP (head-end )
= LSP (tail-end)

= Downstream On Demand Label Distribution (DoD)

= LSP




MPLS-TE RSVP

Explicit Route Object (ERO)
« TE (PATH)
= Record Route Object (RRO)
= RSVP (PATH,RESV)
Label Request Object
(PATH)

Label Object
. (RESV)
Session Attribute Object( )
Setup,Hold ,
= Local repair (SE) (PATH)

$ -MPLS-TE-LSP

—» R1-RS8 PATH (ERO=R1,R3,R4,R5,R7,R8)
<4— R8-R1 RESV ( RRO Label
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:MPLS-TE-LSP

MPLS MPLS MPLS

InLabel | OutLabel InLabel | OutLabel InLabel | OutLabel

R3-lo0 - ??7?

R1(Head-End) R2 R3(Tail-End)
2 1 2 1

PATH

- Session( )

- PHOP( )

- Label_Request(/ ")

- ERO ( )

- Session_Attribute ( , , )
- Sender_Template( 00)

- Sender_Tspec( )

- Record_Route( )

:MPLS-TE-LSP

MPLS MPLS MPLS

InLabel | OutLabel InLabel | OutLabel InLabel | OutLabel

R3-l00 - ??? R3-lo0 ??? ???

R1(Head-End) R2 R3(Tail-End)
1 2 1
)

Path State:

Session( )

PHOP( )

Label_Request(' )

ERO ( )
Session_Attribute ( , , )
Sender_Template( 00)
Sender_Tspec( )
Record_Route ( )
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:MPLS-TE-LSP

MPLS

MPLS MPLS

InLabel | OutLabel InLabel | OutLabel InLabel | OutLabel

R3-lo0 - ??7?

R3-lo0 ?7?? ???

R1(Head-End)

R2 R3(Tail-End)
1 2 1

— )

PATH

- Session( )

- PHOP( )

- Label_Request(' ")

- ERO ( )

- Session_Attribute ( , , )
- Sender_Template( 00)

- Sender_Tspec( )

- Record_Route( )

:MPLS-TE-LSP

MPLS MPLS MPLS
InLabel | OutLabel InLabel | OutLabel InLabel | OutLabel
R3-l00 - 277 R3-100 272 ?7? R3-lo0 | POP -
R1(Head-End R2 R3(Tail-End
@ 2 1 2 1E j

Path State:

Session( )

PHOP( )

Label_Request(/ ")

ERO ()

Session_Attribute ( , , )

Sender_Template( 00)

Sender_Tspec( )

Record_Route ( )
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:MPLS-TE-LSP

MPLS MPLS MPLS
InLabel | OutLabel InLabel | OutLabel InLabel | OutLabel
R3-100 - 27?2 R3-100 272 ?27? R3-100 POP -
R1(Head-End R2 R3(Tail-End

e

RESV

- Session( )
- PHOP(2-1)

- Style=SE

- Label=POP

- FlowSpec( )

- Filter_Spec( 00)

- Record_Route( )

:MPLS-TE-LSP

MPLS MPLS MPLS
InLabel | OutLabel InLabel | OutLabel InLabel | OutLabel
R3-100 - 292 R3-100 20 POP R3-lo0 | POP -
R1(Head-End) R2 R3(Tail-End)
2 1 2 1
o
Resv State:
Session( )
PHOP( )
Style=SE
FlowSpec ( )
Filter_Spec( 00)
OutLabel=
IntLabel=
Record_Route( )




:MPLS-TE-LSP

MPLS MPLS MPLS

InLabel | OutLabel InLabel | OutLabel InLabel | OutLabel

R3-lo0 - ??7? R3-lo0 20 POP R3-100 POP -

R1(Head-End) R2 R3(Tail-End)
2 1 2 1

N
Na—
RESV

- Session( )
- PHOP(27-1)

- Style=SE

- Label=20

- Filter_Spec( 00)

- FlowSpec( )

- Record_Route( )

:MPLS-TE-LSP

MPLS MPLS MPLS

InLabel | OutLabel InLabel | OutLabel InLabel | OutLabel

R3-100 - ??? R3-lo0 20 POP R3-l00 POP -

R1(Head-End) R2 R3(Tail-End)
2 1 2 1

 J

Resv state:

Session( )
PHOP( )

Style=SE

FlowSpec ( )

Filter_Spec( 00)

Label=

Record_Route( , , )
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:MPLS-TE-LSP

MPLS MPLS MPLS
InLabel | OutLabel InLabel | OutLabel InLabel | OutLabel
R3-l00 - 20 R3-l00 20 POP R3-100 POP -
R1(Head-End) R2 R3(Tail-End)
2 1U 2 1

O

LSP

MPLS-TE
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POP

(Fast Reroute)
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= MPLS-TE
= Re-Optimize IGP (< Sec)




iFast Reroute

“Local Repair” 1

LSP ( msec~ 10msec)
= LSP LSP
. Global Repair,Alternative Egress Repair,etc...

Head-end Tail-end
S—g —
\
—_— LSP
> LSP

. POP
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POP

= MPLS-TE

POP
LSP

—P> LSP

POP

= RIP OSPF

or

= MPLS-TE

IGP
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%

= TE

= MPLS-TE
= IGP(IS-1S/OSPF)
= RSVP
= MPLS

s FastReroute

TE
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