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Multicast

« MPLS

Control Plane Forwarding Plane

Label Aggregation

e Multicast MPLS

(?!)

MPLS
MPLS Multicast

Multicast
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MPLS Multicast Framework

1. Transported Application
2. Hop-by-Hop tree building
3. PE to PE overlay signaling




1. Transported Application

* Transport
IPv4 Multicast VPN
IPv4 native Multicast
IPv6 Multicast VPN

IPv6 native Multicast

VPLS multicast
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2. Hop by Hop Tree Building

e Transport Multipoint Tree

— PIM MPLS MGRE tunnel
* PIM-SM, SSM, Bidir

— P2MP RSVP TE

— mLDP
« P2MP (= PIM-SSM)
« MP2MP (= PIM-Bidir)

- BGP P2MP ©
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3. PE to PE Overlay Signaling

 PE-PE Tunnel signaling
— Overlay signaling
* PIM
« BGP

—In-band signaling
* MLDP opaque TLV
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mLDP

P2MP MP2MP LSP

PIM SM
PIM historical
PIM-DM - PIM-SM - PIM-SSM/Bidir

Reliable signaling
TCP
LDP

Aggregate Tree
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mLDP

Receiver driven Multipoint Tree

Root address Multipoint Tree

P2MP MP2MP tree

Downstream on demand label allocation

In-band out-of-band FEC discovery




MP-T (Multipoint Tree) FEC elements

LDP P2MP MP2MP LSP LDP
FEC

P2MP Downstream FEC
MP2MP Downstream FEC
MP2MP Upstream FEC
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MP-T (Multipoint Tree) FEC elements
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MP-T (Multipoint Tree) FEC elements

Root address

 Root address  egress router MP-T

e MP-T routing table root address
nexthop
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MP-T (Multipoint Tree) FEC elements

Opaque value

* Opaque field( ) MP-T
e mLDP
(S,G) Multicast State

LSP
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MLDP FEC operation

 In-band signaling

egress join
multicast group opaque value

Source, Group, RD, next-hop

multicast group join egress FEC
Ingress PE  multicast instance FEC multicast
group

Session Number
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MLDP FEC operation

« Out-of-band signaling

Opaque value ingress root PE

Egress Out-of-band signaling Multicast
group opaque value
Egress opaque value FEC Tree

MP-T multicast group aggregation
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mLDP -P2MP

Root
Label mapping P2MP
FEC: 200, Root: R4, Label: L5

Recelver Receiver

Label mapping P2MP Label mapping P2MP
FEC: 200, Root: R4, Label: L2 FEC: 200, Root: R4, Label: L1
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mLDP - P2ZMP

&

IPv4 BES

IPv4 I!!

Recelver R3incoming from S2

Receiver

FEC 200 down
L1 SO F
L2 S1 F
L5 S2 A
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mLDP - P2ZMP

PIM SSM Transport

PIM SM Source Tree Transport

MVPN data-MDT

one—to—many traffic




PIM SSM Transport (in-band)

Find Root using source 1.1.1.1
Root = PE-4

Opaque with in-band signalling
Opaque = 01010101E8010101

.
cees® *oee,,
. °e
. .
[ ®e,
.
®e

PIM JOIN: e
(R ot : .
2321.1.1
. Find Root using source 1.1.1.1 —
v Root = PE-4
CE'% Opaque with in-band signalling Receiverl
Opaque = 01010101E8010101
Source = 1.1.1.1

PIM JOIN:
1.1.1.1,
232.1.11

PIM JOIN:
1.1.1.1,
2321.1.1
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PIM SSM Transport (out-of-band)

"""""""" Find Root using source 1.1.1.1
) ’ Root = PE-4
Opaque value via out-of-band

Request

1.1.1.1: e,
232.1.1.1 '

A\

PIM JOIN:
1.1.1.1,
232.1.11

Source =1.1.1.1

—

Response
1.1.1.1,232.1.1.1,
Opaque value: =200

CE-2

Receiverl

PIM JOIN:
1.1.1.1,
232.1.11
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mLDP - MP2MP

« MP2MP LSP

downstream path + upstream path

 Downstream path P2MP LSP

« Upstream path  upstream router P2P LSP
downstream P2MP LSP downstream label

© 2005 Cisco Systems, Inc. All rights reserved.




mLDP - MP2MP

Root

%-% Receiver/sender
Label mapping MP2MP down -
FEC: 200, Root: R4, Label: L5 Label mapping MP2MP up
FEC: 200, Label: |6

Label mapping MP2MP up I

\FEC: 200, Label: L4

Receiver/sender

Label mapping MP2MP up
FEC: 200, Label: L3

Receiver/sender

Label mapping MP2MP down
FEC: 200, Root: R4, Label: L2

Label mapping MP2MP down
FEC: 200, Root: R4, Label: L1
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mLDP - MP2MP

PIM-Bidir Transport

PE Shared Media (LAN) Emulation

MVPN default-MDT

any—to—any traffic
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PIM Bidir

Transport (in-band)

PIM JOIN:
*,239.1.1.1

Jescottee., Find Root using RP 2.2.2.2
'.'. ~ , Root = PE-1
CE-% -

Opaque with in-band
=2222

signalling

/ Opaque = EF010101

PIM JOIN:
*,239.1.1.1

\’

Find Root using RP 2.2.2.2
Root = PE-1

Opaque with in-band

€0 | PiMIoIN:
signalling :] % 239.1.11
Opaque = EF010101 :| RP:2.2.2.2

Session Number
Presentation_ID

© 2005 Cisco Systems, Inc. All rights reserved.

24



MLDP - PIM-SM Transport

* PIM-SM 2 P2MP tree (*,G) (S,G)
* (S,G) tree (*,G) tree

. multicast state Label
MPLS

!

 Ingress PE  (*,G) Tracking
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MLDP - PIM-SM Transport

* Ingress PE  out-of-band signaling (*,G) tree
Tracking

e out-of-band signaling PIM (S,G,R) prunes

 Egress router (S,G) tree SSM
P2MP LSP
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MLDP —

 Receiver driven Tree

« LDP/TCP reliable transport flow control
« Core PIM operation

e Out-of-band signaling
(Aggregate Inband signaling

* FRR (link protection)




MLDP

* Receiver join/leave dynamic

P2MP LSP
P2MP TE LSP ... O(n), n == # leafs
mLDP LSP ... O(n), n==#neighbors

MVPN

Multipoint Tree Traffic Engineering
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MLDP -

 draft-minei-wijnands-mpls-ldp-p2mp-00

Juniper

l. Minei, K.Kompella
Cisco

l. Wijnands, B. Thomas
NTT-C ©

H. Fukuda, Y. Kamite

Service Provider

Level3, AT&T, France Telecom, Telenor

* Yet another submission ?
draft-boddapati-mpls-pim-ldp-p2mp-00
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