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History to reach to DS-TE
from CoS side

» TOS/IP Precedence(RFC791)
 IPv4 router requirement(RFC1812)
 Diffserv (RFC2474)

- MPLS Diffserv(RFC3270)

« DS-TE requirement(RFC3564)

- DS-TE protocol(draft-tewg-te-proto)




Usable bit for CoS

TOS/IP 3 bit
precedence
DSCP 6 bit
MPLS Exp bit/ 3 it
DS-TE requirement

VolP/Priority/Normal




History to reach to DS-TE
from QoS side

RSVP-TE(Intserv )

CR-LDP( )

RSVP-TE

LSP Fast reroute RSVP-TE

Zero bandwidth

LSP
scalabllity
Diffserv




TE failed?

- TE
- MPLS Differve
- DS-TE




Implementation

— TE

— MPLS-Diffserv
— DS-TE
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DS-TE
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. RSVP-TE
. OSPF/ISIS-TE
. CSPF

« MPLS DS-TE forwarder

— Russian Doll
— MAM
— MAR




RSVP-TE

- MPLS Diffserv RFC3270 Is required
« A new object CLASSTYPE is defined
- MPLS Diffserv




-05

TBD
OSPF/ISI
S-TE
value

Traffic Engineering sub-TLVs

1 - Link type (1 octet)

2 - Link ID (4 octets)

3 - Local interface IP address (4N octets)

4 - Remote interface IP address (4N octets)
5 - Traffic engineering metric (4 octets)

6 - Maximum bandwidth (4 octets)

7 - Maximum reservable bandwidth (4 octets)
8 - Unreserved bandwidth (32 octets)

9 - Administrative group (4 octets)

GMPLS sub-TLVs

11 - Link Local/Remote Identifiers (8 octets)

14 - Link Protection Type (4 octets)

15 - Interface Switching Capability Descriptor (variable)
16 - Shared Risk Link Group (variable)

IPv6 sub-TLVs

17 - Neighbor ID (8 octets)
18 - Local Interface IPv6 Address (16N octets)
19 - Remote Interface IPv6 Address (16N octets)

Diffserv aware MPLS sub-TLVs

TBD - Bandwidth Constraint Model Id (1 octet)
Bandwidth Constraints (4N octets)

10,12,13 are not used by historical reason.



CSPF

CSPF
Bandwidth Constraint Model

Maximum Reservable Bandwidth
Bandwidth Constraints
Unreserved Bandwidth



Russian Doll




Bandwidth Constraints

- Frame Relay? Russian Doll
- MAM




Interoperability

Cisco

IP Infusion

An European big router vendor
Internet 2 test using Cisco...




« Jitter

— |IGP TE metric

— DBR
- Destination address based routing
— CBR
- CoS(Diffserv) based routing
— SBR
- Source address(VPN CE) based routing

- Congestion Notification (ECN?)
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