Configuring Multichassis Multilink PPP

This chapter describes how to configure Multichassis Multilink PPP (MLP). It includes the following
main sections:

- Multichassis Multilink PPP Overview

- How to Configure MMP

« Monitoring and Maintaining MMP Virtual Interfaces
» Configuration Examples for MMP

To identify the hardware platform or software image information associated with a feature, use the
Feature Navigator on Cisco.com to search for information about the feature or refer to the software
release notes for a specific release. For more information, see the “Identifying Supported Platforms”
section in the “Using Cisco |OS Software” chapter.

For a compl ete description of the MM P commands mentioned in this chapter, refer to the Cisco |IOSDial
Technologies Command Reference, Release 12. To locate documentation of other commands that appear
in this chapter, use the command reference master index or search online.

Multichassis Multilink PPP Overview

Prior to Release 11.2, Cisco 10S supported Multilink PPP (MLP). Beginning with Release 11.2,
Cisco 10S software also supports Multichassis Multilink PPP (MMP).

MLP provides the capability of splitting and recombining packets to asingle end system across alogical
pipe (also called a bundle) formed by multiple links. MMP provides bandwidth on demand and reduces
transmission latency across WAN links.

MMP, however, providesthe additional capability for linksto terminate at multiple routerswith different
remote addresses. MMP can also handle both analog and digital traffic.

MLP isintended for situations with large pools of dial-in users, in which a single chassis cannot provide
enough dial ports. This feature allows companies to provide a single dialup number to its users and to
apply the same solution to analog and digital calls. Thisfeature allows Internet service providers (1 SPs),
for example, to alocate asingle ISDN rotary number to several ISDN PRIs across several routers. This
capability allows for easy expansion and scalability and for assured fault tolerance and redundancy.

MMP allows network access servers to be stacked together and to appear as a single network access
server chassis so that if one network access server fails, another network access server in the stack can
accept calls.

With large-scale dial-out, these features are available for both outgoing and incoming calls.
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W Multichassis Multilink PPP Overview

Stack Groups

~

Note

Routers or access servers are configured to belong to groups of peers called stack groups. All members
of the stack group are peers; stack groups do not need a permanent lead router. Any stack group member
can answer calls coming from a single access number, which is usually an ISDN PRI hunt group. Calls
can come in from remote user devices, such as routers, modems, |SDN terminal adapters, and PC cards.

Once a connection is established with one member of a stack group, that member owns the call. If a
second call comes in from the same client and a different router answers the call, the router establishes
atunnel and forwards all packets that belong to the call to the router that owns the call. Establishing a
tunnel and forwarding calls through it to the router that owns the call is sometimes called projecting the
PPP link to the call master.

If amore powerful router is available, it can be configured as a member of the stack group and the other
stack group members can establish tunnelsand forward all callsto it. In such acase, the other stack group
members are just answering calls and forwarding traffic to the more powerful offload router.

High-latency WAN lines between stack group members can make stack group operation inefficient.

Call Handling and Bidding

MMP call handling, bidding, and Layer 2 forwarding operations in the stack group proceed as follows:
1. When the first call comes in to the stack group, router A answers.

2. Inthe bidding, router A wins because it already has the call. Router A becomes the call-master for
that session with the remote device. (Router A might also be called the host to the master bundle
interface.)

3. When the remote device that initiated the call needs more bandwidth, it makes a second MLP call
to the group.

4, When the second call comesin, router D answers it and informs the stack group. Router A winsthe
bidding because it already is handling the session with that remote device.

5. Router D establishes a tunnel to router A and forwards the raw PPP datato router A.
6. Router A reassembles and resequences the packets.

7. If more calls comein to router D and they too belong to router A, the tunnel between routers A and
D enlargesto handle the added traffic. Router D does not establish an additional tunnel to router A.

8. If more calls comein and are answered by any other router, that router also establishes a tunnel to
router A and forwards the raw PPP data.

9. Thereassembled datais passed on the corporate network asif it had all come through one physical
link.

Figure 94 shows the call handling an bidding process in atypical MLP scenario.
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Figure 94  Typical MLP Scenario
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In contrast to Figure 94, Figure 95 features an offload router. Access servers that belong to astack group
answer calls, establish tunnels, and forward calls to a Cisco 4700 router that wins the bidding and is the
call master for all the calls. The Cisco 4700 reassembles and resequences all the packets that comein
through the stack group.

Figure 95  MLP with an Offload Router as a Stack Group Member
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Note  You can build stack groups using different access-server, switching, and router platforms. However,
universal access servers such as the Cisco AS5200 should not be combined with ISDN-only access
servers such as the Cisco 4000 series platform. Because calls from the central office are allocated in
an arbitrary way, this combination could result in an analog call being delivered to a digital-only
access server, which would not be able to handle the call.

MMP support on a group of routers requires that each router be configured to support the following:
Multilink PPP

Stack Group Bidding Protocol (SGBP)

Virtual template used for cloning interface configuration to support MMP
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M How to Configure MMP

MMP is supported on the Cisco 2500, 4500, and 7500 series platforms and on synchronous serial,
asynchronous serial, ISDN BRI, ISDN PRI, and dialer interfaces.

MMP does not require reconfiguration of telephone company switches.

Dialer profiles are not supported for SGBP (Stack Group Bidding Protocal).

How to Configure MMP

To configure MMP, perform the tasks in the following sections, in the order listed:
» Configuring the Stack Group and Identifying Members (Required)
- Configuring a Virtual Template and Creating a Virtual Template Interface (Required)

See the section “Monitoring and Maintaining MMP Virtual Interfaces’ later in this chapter for tips on
maintaining MMP. See the examples in the section “ Configuration Examples for MMP” later in this
chapter for ideas on how to configure MMP in your network.

Configuring the Stack Group and Identifying Members

To configure the stack group on the router, use the following commands in global configuration mode:

Command Purpose

Stepl  Router(config)# username name password Creates authentication credentials for the stack group.
password

Step2  Router (config)# sgbp group name Creates the stack group and assign this router to it.

Step3  Router(config)# sgbp member peer-name Specifies a peer member of the stack group.
[peer-ip-address]

Repeat these steps for each additional stack group peer.

~

Note  Only one stack group can be configured per access server or router.

Configuring a Virtual Template and Creating a Virtual Template Interface

You need to configure avirtual template for MM P when asynchronous or synchronous serial interfaces
are used, but dialers are not defined. When dialers are configured on the physical interfaces, do not
specify avirtual template interface.
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Monitoring and Maintaining MMP Virtual Interfaces

To configure a virtual template for any nondialer interfaces, use the following commands beginning in
global configuration mode:

Command

Purpose

Step 1 Router (config)# multilink virtual-template

number

Defines a virtual template for the stack group.

This step isnot required if ISDN interfaces or other dialers
are configured and used by the physical interfaces.

Step2  Router(config)# ip
ip-address

local pool default

Specifies an IP address pool by using any pooling
mechanism—for example, |P local pooling or Dynamic Host
Configuration Protocol (DHCP) pooling.

Step 3 Router (config)# interface virtual-template

number

Creates a virtual template interface and enters interface
configuration mode.

This step is not required if ISDN interfaces or other dialers
are configured and used by the physical interfaces.

Step4  Router(config-if)#

ip unnumbered ethernet 0

Specifies unnumbered IP.

Step5  Router(config-if)#

no ip route-cache

Disables fast switching, which enables per-packet |oad
sharing and enhances performance on slower serial links.

Step6  Router(config-if)#

encapsulation ppp

Enables PPP encapsulation on the virtual template interface.

Step 7 Router (config-if)#

ppp multilink

Enables Multilink PPP on the virtual template interface.

Step8  Router(config-if)#

ppp authentication chap

Enables PPP authentication on the virtual template interface.

If dialersare or will be configured on the physical interfaces, theip unnumbered command, mentioned
in Step 4, will be used in configuring the dialer interface. For examples that show MM P configured with
and without dialers, see the “Configuration Examples for MMP” at the end of this chapter.

Note  Never define a specific |P address on the virtual template because projected virtual access interfaces
are always cloned from the virtual template interface. If a subsequent PPP link also gets projected to
a stack member with a virtual access interface already cloned and active, we will have identical |P
addresses will be on the two virtual interfaces. |P will erroneously route between them.

For more information about address pooling, see the “Configuring Media-1ndependent PPP and
Multilink PPP” chapter.

Monitoring and Maintaining MMP Virtual Interfaces

To monitor and maintain virtual interfaces, use any of the following commands in EXEC mode:

Command

Purpose

Router> show ppp multilink

Displays MLP and MMP bundle information.

Router> show sgbp

Displays the status of the stack group members.

Router> show sgbp queries

Displays the current seed bid value.
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M Configuration Examples for MMP

Configuration Examples for MMP

The following sections provide w MMP configuration examples without and with dialers:
- MMP Using PRI But No Dialers
- MMP with Dialers
« MMP with Offload Server

MMP Using PRI But No Dialers

The following exampl e shows the configuration of MM P when no dialersareinvolved. Commentsin the
configuration discuss the commands. Variations are shown for a Cisco AS5200 access server or
Cisco 4000 series router and for an E1 or T1 controller.

sgbp group stackqg
sgbp member systemb 10.1.1.2
sgbp member systemc 10.1.1.3

username stackqg password therock

! First make sure the multilink virtual template number is defined globally on
i each router that is a member of the stack group.

multilink virtual-template 1

! If you have not configured any dialer interfaces for the physical interfaces in
! question (PRI, BRI, async, sync serial), you can define a virtual template.

interface virtual-template 1
ip unnumbered e0

no ip route-cache
ppp authentication chap

ppp multilink

Never define a specific IP address on the virtual template because projected
virtual access interfaces are always cloned from the virtual template interface.
! If a subsequent PPP link also gets projected to a stack member with a virtual
access interface already cloned and active, identical IP addresses will be on
on the two virtual interfaces. IP will erroneously route between them.

! On an AS5200 or 4XXX platform.
! On a TI controller.

!

controller T1 O

framing esf

linecode b8zs

pri-group timeslots 1-24
!

interface serial 0:23

no ip address
encapsulation ppp

no ip route-cache

ppp authentication chap
ppp multilink

!

! On an E1 controller.

!
controller E1 0

framing crc4

linecode hdb3

pri-group timeslots 1-31
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interface serial 0:15

no ip address
encapsulation ppp

no ip route-cache

ppp authentication chap
ppp multilink

MMP with Dialers

When dialers are configured on the physical interfaces and when the interface itself is a dialer, do not
specify avirtual template interface. For dialers, you only need to define the stack group name, common
password, and its members across all the stack members. No virtual template interface is defined at all.

Only the PPP commandsin dialer interface configuration are applied to the bundle interface. Subsequent
projected PPP links are also cloned with the PPP commands from the dialer interface.

Dialer profiles are not supported for SGBP (Stack Group Bidding Protocal).
This section includes the following examples:

- MMP with Explicitly Defined Dialer

- MMP with ISDN PRI but No Explicitly Defined Dialer

MMP with Explicitly Defined Dialer

Thefollowing exampleincludesadialer that isexplicitly specified by theinterface dialer command and
configured by the commands that immediately follow:

sgbp group stackg
sgbp member systemb 10.1.1.2
sgbp member systemc 10.1.1.3

username stackqg password therock

interface dialer 1

ip unnumbered e0

dialer map .....
encapsulation ppp

ppp authentication chap
dialer-group 1

ppp multilink

|

! On a Tl controller
controller T1 0

framing esf

linecode b8zs

pri-group timeslots 1-24

interface Serial0:23
no ip address
encapsulation ppp
dialer in-band
dialer rotary 1
dialer-group 1

|

! Or on an E1 Controller

controller E1 0
framing crc4
linecode hdb3
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M Configuration Examples for MMP

pri-group timeslots 1-31

interface serial 0:15

no ip address
encapsulation ppp

no ip route-cache

ppp authentication chap
ppp multilink

MMP with ISDN PRI but No Explicitly Defined Dialer

ISDN PRIs and BRIs by default are dialer interfaces. That is, a PRI configured without an explicit
interface dialer command is still adialer interface. The following example configures ISDN PRI. The
D-channel configuration on serial interface 0:23 is applied to all the B channels. MMP is enabled, but
no virtual interface template needs to be defined.

sgbp group stackg
sgbp member systemb 10.1.1.2
sgbp member systemc 10.1.1.3

username stackqg password therock

isdn switch-type primary-4ess
controller tl1 0

framing esf

linecode b8zs

pri-group timeslots 1-23

isdn switch-type basic-net3
interface Serial0:23

ip unnumbered e0

dialer map .....

encap ppp

ppp authentication chap
dialer-group 1

dialer rot 1

|

ppp multilink

MMP with Offload Server

The following example shows a virtual template interface for a system that is being configured as an
offload server (viathe sgbp seed-bid offload command). All other stack group members must be defined
with the sgbp seed-bid default command (or if you do not enter any sgbp seed-bid command, it defaults
to this command).

multilink virtual-template 1
sgbp group stackg
sgbp member systemb 10.1.1.2
sgbp member systemc 10.1.1.3
sgbp seed-bid offload
username stackqg password therock

interface virtual-template 1
ip unnumbered eO

no ip route-cache

ppp authentication chap

ppp multilink

Cisco 10S Dial Technologies Configuration Guide
DC-640



	Configuring Multichassis Multilink PPP
	Multichassis Multilink PPP Overview
	Stack Groups
	Call Handling and Bidding

	How to Configure MMP
	Configuring the Stack Group and Identifying Members
	Configuring a Virtual Template and Creating a Virtual Template Interface

	Monitoring and Maintaining MMP Virtual Interfaces
	Configuration Examples for MMP
	MMP Using PRI But No Dialers
	MMP with Dialers
	MMP with Explicitly Defined Dialer
	MMP with ISDN PRI but No Explicitly Defined Dialer

	MMP with Offload Server




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


