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MPLS-TE Qo0S,CoS

- Engineering

-|IP RFC2547
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- Scheduler

- Scheduler class Delay, Loss

- Outbound Jitter
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Packet Schedulers and Outbound queue

Scheduler / Queue architecture

> Best Effort (BE) Queue
Scheduling resource 10%

> Assured Forwarding (AF) Queue
Scheduling resource 30%

> Expedited Forwarding (EF) Queue
Scheduling resource 60%

WRED
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Queue Depth and Memory management

Queue depth
e.X)
Best Effort : 155Mbps= 0.56M (min QD), 0.84M (max QD)
100ms (min delay), 150ms (max delay)
Assured FWD: 155Mbps= 1.94M (min QD), 1.94 (max QD)
100ms (min delay), 100ms (max delay)
Expedite FWD: 155Mbps= 0.19M (min QD), 0.29 (max QD)

10ms (min delay), 15ms (max delay)
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Vender Queue

A HW Out-put Queue
Queue Control Traffic Queue

B) VOQ (Virtual Output Queue) CrossBar
Scheduler Chassis 2048
VOQ ( 16slots x 16port x 8queue)
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Scheduling & Congestion Avoidance

WRR : Weighted Round Robin

Interface Weight
MDRR / WRED : Modified Deficit Round Robin / Weighted
Random Early Detect

Cos-queue-group
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RFC3270

DiffServ Model 2 RFC3270
Pipe Model
Inner outer DiffServ Information

Uniform Model
Outer DiffServ Information
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Pipe Model

Intermediate Nodes
'ﬁ%% =
Swap

Outer header + Diff-Serv Information (B)

LSP ingress LSP Egress

(A) Push Inner header + Tunneled Diff-Serv Information (A)  pgp (A)

LSP LSP
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Uniform Model

Intermediate Nodes
'ﬁ%% =
Swap

Outer header + Diff-Serv Information (A)

LSP ingress LSP Egress

(A)  push Inner header + Pop (A)

LSP LSP
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E-LSP L-LSP

E-LSP ( EXP-Inferred-PSC LSP)
EXP(3bit) PSC (PHB scheduling class) Drop Priority

L-LSP (Label-Only-Inferred-PSC LSP)
LSP PSC QoS,CoS
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> E-LSP

> Uniform Model

> Multi LSP mesh BE AF EF LSP
> ToS bit rewrite

> MDRR(Strict Priority Mode) WRED

> Multi-vender or single vender??

> FastReRoute
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DiffServ Architecture

> MPLS Core o EEEE—
EDGE [® »| EDGE

AR/PR/BR AR/PR/BR CPE
ulii
———————————————— -»>
Classification ~ Queuing Queuing Queuing Queuing Queuing
Marking WRED WRED WRED WRED WRED
Policing
Measuring
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MPLS-VPN

PHP

IPv4 (Penultimate Hop Pop)
MPLS Shim labels)

PE P P P PE

IPv4 IPv4 MPLS MPLS IPv4 MPLS MPLS IPv4 MPLS MPLS IPv4 MPLS

Prec=010 Prec=010 Prec=000 Prec=010 Prec=010 Prec=000 Prec=010 Prec=010 Prec=000 Prec=010 Prec=010 Prec=000

() RSVP-TE LSP )
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> BGP/IGP scalability issue

> LSP group based restoration
> Second TE Metric ( delay base)

> |SIS fast convergence vs. Fast ReRoute
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Diff-Serv-Aware TE Protocol component

IGP Extension for Diff-Aware TE

> Class-type

> Class-type

Signaling Extension for DS-Aware TE
> Class-type Admission
Constraint-based routing for TE

ShortestPath
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