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Problem Overview

\ IP Multicast

P2MP LSP

=~

Application Scenario

 |P Multicast Sites Around MPLS Backbone
* PIM Running In Each Site

 PIM Meets MPLS at MPLS PIM Border Router
(mPMBR)
— PIM Control Traffic
— Multicast Data Traffic
« Challenges
— Scalability and Performance
— Routing in MPLS
— PIM Features




Problem Overview

Current Solutions

Out-Of-Band Method For mVPN

— RFC6513, RFC6514

— RFC6037(Cisco)

— draft-hlj-I3vpn-mvpn-mrsvp-te-00
In-Band Method For mLDP

— draft-ietf-mpls-mldp-in-band-signaling-06

Problems

Dependence on A Third Protocol
Incomplete PIM support

Performance and Scalability
— Overheads Caused to Backbone
— Optimal Routing in Backbone
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PIM/mRSVP-TE Interworking Reference Model

PIM « mPMBR
Site — PIM and MPLS interfaces

N e 5 — Quasi-PIM Interface (QPI)

« Same as PIM Interface But

PIM wpLs || « No PIM Adjacency

PIM | PMIW. % — PIM-MPLS Interworking (PMIW)
¥:3 . Mapping PIM Forwarding States
/  PIM States That Terminate at mPMBRs

________________________________ — Hello
PIM MPLS — Assert
Interface Tunnel |« P|M States Mapped Between PIM and MPLS
QPI — PIM Forwarding States
Note: * Per-Interface

» Non-Interface Specific

<> Multicast Control Information
<->  IP Multicast data « PIM States Uni-casted Using Raw IP
— Register, CRP-Adv

« Bootstrap: A Bootstrap Channel Over MPLS



Mapping PIM States To/From MPLS States

PIM Forwarding States

_________________________________________________________________

. (*’ *’ RP) At Leaf PMBR

. (.G |

"6 | PIM MPLS In-Band
* (S,06) . Non-Interface| |Mapping Data
« (S, G, RPT) State (M-Flow Specs)

MPLS In-Band Data At Root PMBR

i PIM MPLS In-Band
* M-Flow Specs . |Per-Interface| { Mapping Data
* Binding To P2MP LSP State (M-Flow Specs)

« Policy-based Aggregation




MPLS-PIM Interworking

e Leaf MPMBR

— Bind A Prospective PIM Upstream State to A Tunnel

* Initiate Tunnel Signaling If Necessary
— M-Flow Spec as In-Band signaling data
— Create a QPI after success

 May Bind to An Existing Tunnel
— Merge M-Flow Spec

— Create PIM Upstream state
* QPI as RFP Interface

e Root mMPMBR

— Newly Received M-Flow Specs Mapped to New Per-Interface
States

* Create QPI for Each New Tunnel
 QPI as the downstream interface

 Transit LSR
— Decide Branching
 Merge M-Flow Specs For Branching LSR
— Pass On In-Band M-Flow Specs Until They Are Not Needed



PIM Bootstrap Over Backbone MPLS

C-RP(G)
BSR1 -
— At Startup, each mPMBR does:
» Designate A Root BSTRAP_ROOT

 Each mPMBR
— Join (BSTRAP_ROOT, ALL_PIM_ROUTERS)

« PIM on mPMBR sends and receives Bootstraps
— To/From the channel
— To/From PIM neighbors

Bootstrap
BSR2

C-RP(G) -~

BSR2
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