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Using Multilink PPP over Dialer Interface Links

Multilink PPP is a method used to reduce latency and jitter for real-time traffic. This module contains
conceptual information and configuration tasks for using Multilink PPP over dialer interface links.

Module History
This module was first published on May 2, 2005, and last updated on May 2, 2005.

Finding Feature Information in This Module

Your Cisco IOS software release may not support all of the features documented in this module. For the
latest feature information and caveats, see the release notes for your platform and software release. To
reach links to specific feature documentation in this module and to see a list of the releases in which each
feature is supported, use the “Feature Information for Using Multilink PPP over Dialer Interface Links”
section on page 12.

Finding Support Information for Platforms and Cisco 10S and Catalyst 0S Software Images

Use Cisco Feature Navigator to find information about platform support and Cisco IOS and Catalyst OS
software image support. To access Cisco Feature Navigator, go to http://www.cisco.com/go/cfn. An
account on Cisco.com is not required.
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M Prerequisites for Using Multilink PPP over Dialer Interface Links

Prerequisites for Using Multilink PPP over Dialer Interface
Links

Knowledge

e Be familiar with the concepts in the “Reducing Latency and Jitter for Real-Time Traffic Using
Multilink PPP” module.

Enable Queuing Mechanism

e Multilink uses first-in first out (FIFO) queuing for queuing and interleaving packets. Other queuing
mechanisms such as low latency queuing (LLQ), weighted fair queuing (WFQ), and class-based
weighted fair queuing (CBWFQ) can be used. If you want to use one of these alternative
mechanisms, enable it before configuring Multilink.

Restrictions for Using Multilink PPP over Dialer Interface Links

RSP Support
e Route/switch processing (RSP) is not recommended when using Multilink PPP over dialer interface
links.

Information About Using Multilink PPP over Dialer Interface
Links

To use Multilink PPP over dialer interface links, you should understand the following concepts:
e Dialer Profiles, page 2
e MQC and Multilink PPP over Dialer Interface Links, page 3

Dialer Profiles

The dialer profiles implementation of dial-on-demand routing (DDR) is based on a separation between
logical and physical interface configuration. Dialer profiles also allow the logical and physical
configurations to be bound together dynamically on a per-call basis.

Dialer profiles are advantageous in the following situations:

e When you want to share an interface (ISDN, asynchronous, or synchronous serial) to place or
receive calls.

e When you want to change any configuration on a per-user basis.

e When you want to maximize ISDN channel usage using the Dynamic Multiple Encapsulations
feature to configure various encapsulation types and per-user configurations on the same ISDN
B channel at different times according to the type of call.

e When you want to bridge to many destinations, and for avoiding split horizon problems.

Most routed protocols are supported; however, International Organization for Standardization
Connectionless Network Service (ISO CLNS) is not supported.
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How to Configure Multilink PPP over Dialer Interface Links

If you decide to configure dialer profiles, you must disable validation of source addresses for the routed
protocols you support.

For more information about dialer profiles and DRR, see the*“Preparing to Configure DDR” module.

MQC and Multilink PPP over Dialer Interface Links

Before using Multilink PPP over dialer interface links, a traffic policy (also known as a policy map) must
be created. (See the “Prerequisites” section on page 3.) Policy maps are created using the Modular
Quality of Service (QoS) Command-Line Interface (CLI) (MQC).

The MQC is a CLI structure that allows users to create traffic policies (policy maps) and attach these
policy maps to interfaces. A policy map contains a traffic class and one or more QoS features. A traffic
class is used to classify traffic. The QoS features in the traffic policy determine how to treat the classified
traffic.

For more information about MQC, see the “Applying QoS Features Using the MQC” module.

How to Configure Multilink PPP over Dialer Interface Links

This section contains the following procedures:
¢ Configuring Multilink PPP over Dialer Interface Links, page 3 (required)
e Associating the Dialer Interface with a BRI, page 6 (required)
e Verifying the Multilink PPP over Dialer Interface Link Configuration, page 7 (optional)

Configuring Multilink PPP over Dialer Interface Links

To configure Multilink PPP over dialer interface links, complete the following steps.

Prerequisites
Before proceeding with this task, you must create a policy map. The policy map contains the
configuration parameters used to apply the specific quality of service feature to the network traffic. To
create a policy map, use the MQC. See the “MQC and Multilink PPP over Dialer Interface Links” section
on page 3.
SUMMARY STEPS
1. enable
2. configure terminal
3. interface dialer dialer-rotary-group-number
4. ip address ip-address mask [secondary]
5. ip unnumbered type number
6. encapsulation encapsulation-type
1. dialer pool number
8. dialer in-band [no-parity | odd-parity]



http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/qos_mqc.html
http://www.cisco.com/en/US/docs/ios/dial/configuration/guide/dia_preparing_ddr.html
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9. service-policy output policy-map-name

10. service-policy input policy-map-name

11. ppp authentication {protocoll [protocol2...]} [if-needed] [list-name | default] [callin] [one-time]

[optional]
12. ppp chap hostname hostname
13. ppp chap password secret
14. ppp multilink [bap]

15. ppp multilink fragment delay milliseconds [microseconds]

16. ppp multilink interleave

17. end

DETAILED STEPS

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

e

Command or Action

Purpose

enable

Example:
Router> enable

Enables privileged EXEC mode.

e Enter your password if prompted.

configure terminal

Example:
Router# configure terminal

Enters global configuration mode.

interface dialer dialer-rotary-group-number

Example:
Router (config)# interface dialer 1

Defines a dialer rotary group and enters interface
configuration mode.

e Enter the dialer rotary group number.

ip address ip-address mask [secondary]

Example:
Router (config-if)# ip address 10.10.100.1
255.255.255.0

Sets a primary IP address for an interface. This command
can also set the optional secondary IP address for an
interface.

e Enter the primary IP address (and, optionally, the
secondary IP address).

ip unnumbered type number

Example:
Router (config-if)# ip unnumbered ethernet 0

(Optional) Enables IP processing on a serial interface
without assigning an explicit IP address to the interface.

e Enter the type and number of another interface on
which the router has an assigned IP address. It cannot
be another unnumbered interface.

encapsulation encapsulation-type

Example:
Router (config-if)# encapsulation ppp

Sets the encapsulation method used by the interface.

e Enter the encapsulation method. For this feature, enter
pPpPp.

dialer pool number

Example:
Router (config-if)# dialer pool 3

(Optional) Specifies which dialing pool to use to connect to
a specific destination subnetwork.

e Enter the dialing pool number.
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Step 8

Step 9

Step 10

Step 11

Step 12

Step 13

Step 14

Step 15

How to Configure Multilink PPP over Dialer Interface Links

Command or Action

Purpose

dialer in-band [no-parity | odd-parity]

Example:
Router (config-if)# dialer in-band

(Optional) Specifies that dial-on-demand routing (DDR) is
to be supported.

service-policy output policy-map-name

Example:
Router (config-if)# service-policy output
policyl

Attaches the previously created QoS traffic policy (policy
map). See the “Prerequisites” section on page 3. The policy
map evaluates and applies QoS features for traffic leaving
the interface.

e Enter the policy map name.

service-policy input policy-map-name

Example:
Router (config-if)# service-policy input policyl

Attaches the previously created QoS traffic policy (policy
map). See the “Prerequisites” section on page 3. The policy
map evaluates and applies QoS features for traffic entering
the interface.

e Enter the policy map name.

ppp authentication {protocoll [protocol2...]}

[if-needed] [list-name | default] [callin]
[one-time] [optional]
Example:

Router (config-if)# ppp authentication chap

Enables at least one Point-to-Point Protocol (PPP)
authentication protocol and specifies the order in which the
protocols are selected on the interface.

e Enter the PPP authentication protocol to be used.

ppp chap hostname hostname

Example:
Router (config-if)# ppp chap hostname ISPCorp

Creates a pool of dialup routers that all appear to be the
same host when authenticating with Challenge Handshake
Authentication Protocol (CHAP).

e Enter the name sent in the CHAP challenge.

ppp chap password secret

Example:
Router (config-if)# ppp chap password 7

Enables a router calling a collection of routers that do not
support this command (such as routers running older
Cisco IOS software images) to configure a CHAP secret
password to use in response to challenges from an unknown
peer.

e Enter the secret password used to compute the response
value for any CHAP challenge from an unknown peer.

ppp multilink [bap]

Example:
Router (config-if)# ppp multilink

Enables multilink on an interface.

ppp multilink fragment delay milliseconds
[microseconds]

Example:
Router (config-if)# ppp multilink fragment delay
20

Specifies a maximum size in units of time for packet
fragments on a Multilink PPP (MLP) bundle.

e Enter the maximum amount of time, in milliseconds.
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Command or Action Purpose

Step16 ppp multilink interleave Enables interleaving of packets among the fragments of
larger packets on a multilink bundle.

Example:
Router (config-if)# ppp multilink interleave

Step17 end (Optional) Exits interface configuration mode.

Example:
Router (config-if)# end

Associating the Dialer Interface with a BRI

The Basic Rate Interface (BRI) is used as the backup for the dialer interface. The BRI interface has
multilink capability, and all the other characteristics of the dialer interface.

To associate the dialer interface with a BRI, complete the following steps.

SUMMARY STEPS
1. enable
2. configure terminal
3. interface bri number
4. dialer pool-member number [priority priority] [min-link minimum] [max-link maximum)
5. dialer rotary-group interface-number
6. ppp multilink [bap]
1. end
DETAILED STEPS
Command or Action Purpose
Step1  enable Enables privileged EXEC mode.
e Enter your password if prompted.
Example:
Router> enable
Step2 configure terminal Enters global configuration mode.

Example:
Router# configure terminal

Step3  interface bri number Configures a BRI interface and enters interface
configuration mode.

Example: e Enter port, connector, or interface card number.
Router (config)# interface bri 1




| Using Multilink PPP over Dialer Interface Links

Step 4

Step 5

Step 6

Step 7

How to Configure Multilink PPP over Dialer Interface Links

Command or Action

Purpose

dialer pool-member number [priority priority]
[min-1link minimum] [max-link maximum]

Example:
Router (config-if)# dialer pool-member 3

(Optional) Configures a physical interface to be a member
of a dialer profile dialing pool.

e Enter the dialer profile dialing pool number.

dialer rotary-group interface-number

Example:
Router (config-if)# dialer rotary-group 1

(Optional) Includes a specified interface in a dialer rotary
group.
¢ Enter the number of the dialer interface (defined in

Step 4) in whose rotary group this interface is to be
included.

ppp multilink [bap]

Example:
Router (config-if)# ppp multilink

Enables Multilink on an interface.

end

Example:
Router (config-if)# end

(Optional) Exits interface configuration mode.

Verifying the Multilink PPP over Dialer Interface Link Configuration

To verify the Multilink PPP over dialer interface link configuration, complete the following steps.

3. show ppp multilink [active | inactive | interface bundle-interface | [username name] [endpoint

SUMMARY STEPS
1. enable
2. show interfaces [type number] [first] [last] [accounting]
endpoint]]
4, exit
DETAILED STEPS

Step 1

Step 2

Command or Action

Purpose

enable

Example:
Router> enable

Enables privileged EXEC mode.

e Enter your password if prompted.

show interfaces [type number] [first] [last]

[accounting]

Example:
Router# show interfaces

(Optional) Displays statistics for all interfaces configured
on the router or access server.
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Command or Action

Purpose

Step3  show ppp multilink [active | inactive |

interface bundle-interface |
[endpoint endpoint]]

Example:
Router# show ppp multilink

[username name] bundles.

(Optional) Displays bundle information for the multilink

Stepd  exit

Example:
Router# exit

(Optional) Exits privileged EXEC mode.

Configuration Examples for Using Multilink PPP over Dialer

Interface Links

This section contains the following examples:

e Configuring Multilink PPP over Dialer Interface Links: Example, page 8

e Associating the Dialer Interface with a BRI: Example, page 9

e Verifying the Multilink PPP over Dialer Interface Link Configuration: Example, page 9

Configuring Multilink PPP over Dialer Interface Links: Example

The following is an example of configuring Multilink PPP over a dialer interface link:

Router> enable

Router# configure terminal
Router (config)# interface dialer 1

Router (config-if) #
Router (config-if)#
Router (config-if)#
Router (config-if)#
Router (config-if)#
Router (config-if)#
Router (config-if) #
Router (config-if)#
Router (config-if)#
Router (config-if)#
Router (config-if)#
Router (config-if) #

ip address 10.10.100.1 255.255.255.0

encapsulation ppp

dialer pool 3

service-policy output policyl
service-policy input policyl

PPP
PPP
PPP
pPPP
PPP
PPP
end

authentication chap

chap hostname ISPCorp

chap password 7

multilink

multilink fragment delay 20
multilink interleave
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Associating the Dialer Interface with a BRI: Example

The following is an example of associating the dialer interface with a BRI:

Router> enable

Router# configure terminal

Router (config)# interface bri 1

Router (config-if)# dialer pool-member 3
Router (config-if)# ppp multilink
Router (config-if)# end

Verifying the Multilink PPP over Dialer Interface Link Configuration: Example

You can verify the Multilink PPP over dialer interface link configuration by using one or more of the
following show commands:

¢ show interfaces
e show ppp multilink

The following section provides sample output of the show ppp multilink command only. For sample
output of the other commands, see the appropriate Cisco IOS Release 12.3 T command reference
publication.

show ppp multilink Command Output Example

The following is an example of the show ppp multilink command output. In this example, one multilink
bundle called 7206-2 is on the system. This bundle has one member link.

Router# show ppp multilink

Dialer2, bundle name is 7206-2

Username is 7206-2

Endpoint discriminator is 7206-2

Bundle up for 00:00:10, 1/255 load

Receive buffer limit 12000 bytes, frag timeout 1500 ms
0/0 fragments/bytes in reassembly list
0 lost fragments, 0 reordered
0/0 discarded fragments/bytes, 0 lost received
0x0 received sequence, 0x0 sent sequence

Member links:1 (max not set, min not set)
BR2/0:1, since 00:00:09

Where to Go Next

To use Multilink PPP over Frame Relay, see the “Using Multilink PPP over Frame Relay” module.
To use Multilink PPP over ATM links, see the “Using Multilink PPP over ATM Links” module.

To use Multilink PPP over serial interface links, see the “Using Multilink PPP over Serial Interface
Links” module.



http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/mlppp_over_fr.html
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Additional References

The following sections provide references related to Multilink PPP over dialer interface links.

Related Documents

Related Topic Document Title

QoS commands: complete command syntax, command |Cisco I0S Quality of Service Solutions Command Reference
modes, command history, defaults, usage guidelines,
and examples

LLQ, WFQ, CBWEQ, PQ, CQ, FIFO and other “Configuring Weighted Fair Queueing” module

queueing mechanisms

MQC “Applying QoS Features Using the MQC” module

Dialer profiles and DDR “Preparing to Configure DDR” module

Multilink PPP configuration information “Configuring Media-Independent PPP and Multilink PPP” module

Multilink PPP overview module “Reducing Latency and Jitter for Real-Time Traffic Using Multilink
PPP” module

Multilink PPP over Frame Relay “Using Multilink PPP over Frame Relay” module

Multilink PPP over ATM links (including ATM “Using Multilink PPP over ATM Links” module

interfaces and ATM PVCs)

Multilink PPP over serial interface links “Using Multilink PPP over Serial Interface Links” module

Standards

Standard Title

No new or modified standards are supported, and —
support for existing standards has not been modified.

MiBs

MIB MIBs Link
No new or modified MIBs are supported, and support |To locate and download MIBs for selected platforms, Cisco I0S
for existing MIBs has not been modified. releases, and feature sets, use Cisco MIB Locator found at the

following URL:

http://www.cisco.com/go/mibs

RFCs

RFC Title
RFC 1990 The PPP Multilink Protocol (MP)
RFC 2686 Multiclass Extension to Multilink PPP (MCML)

“. |


http://www.cisco.com/go/mibs
http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/reducing_latency.html
http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/reducing_latency.html
http://www.cisco.com/en/US/docs/ios/dial/configuration/guide/dia_preparing_ddr.html
http://www.cisco.com/en/US/docs/ios/qos/command/reference/qos_book.html
http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/config_wfq.html
http://www.cisco.com/en/US/docs/ios/dial/configuration/guide/dia_media-ind_multi_ppp.html
http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/mlppp_over_fr.html
http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/mlppp_over_atm.html
http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/mlppp_over_serial.html
http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/qos_mqc.html
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Technical Assistance

Description Link

The Cisco Technical Support website contains http://www.cisco.com/techsupport
thousands of pages of searchable technical content,
including links to products, technologies, solutions,
technical tips, and tools. Registered Cisco.com users
can log in from this page to access even more content.

Glossary

BRI—Basic Rate Interface. ISDN interface composed of two B channels and one D channel for
circuit-switched communication of voice, video, and data.

CHAP—Challenge Handshake Authentication Protocol. Security feature supported on lines using
Point-to-Point Protocol (PPP) encapsulation that prevents unauthorized access. CHAP does not itself
prevent unauthorized access, but merely identifies the remote end. The router or access server then
determines whether that user is allowed access.

DDR—dial-on-demand routing. Technique whereby a router can automatically initiate and close a
circuit-switched session as transmitting stations demand. The router spoofs keepalives so that end
stations treat the session as active. DDR permits routing over ISDN or telephone lines using an external
ISDN terminal adaptor or modem.

ISDN—Integrated Services Digital Network. Communication protocol offered by telephone companies
that permits telephone networks to carry data, voice, and other source traffic.

PRI—Primary Rate Interface. ISDN interface to primary rate access. Primary rate access consists of a
single 64-kbps D channel plus 23 (T1) or 30 (E1) B channels for voice or data.

RSP—Route/Switch Processor. Processor module in the Cisco 7500 series routers that integrates the
functions of the route processor (RP) and the switch processor (SP).
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Feature Information for Using Multilink PPP over Dialer
Interface Links

Note

Table 1 lists the release history for this feature.

Not all commands may be available in your Cisco IOS software release. For details on when support for
specific commands was introduced, see the command reference documents.

For information on a feature in this technology that is not documented here, see the “Reducing Latency
and Jitter Using Multilink PPP Roadmap” module.

Use Cisco Feature Navigator to find information about platform support and software image support.
Cisco Feature Navigator enables you to determine which Cisco IOS and Catalyst OS software images
support a specific software release, feature set, or platform. To access Cisco Feature Navigator, go to
http://www.cisco.com/go/cfn. An account on Cisco.com is not required.

Table 1 lists only the Cisco IOS software release that introduced support for a given feature in a given
Cisco IOS software release train. Unless noted otherwise, subsequent releases of that Cisco I0S
software release train also support that feature.



http://www.cisco.com/en/US/docs/ios/qos/configuration/guide/reducng_latency_rdmp.html
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Table 1 Feature Information for Using Multilink PPP over Dialer Interface Links
Software
Feature Name Releases Feature Configuration Information
Distributed Link Fragmentation and Interleaving |12.2(8)T The Distributed Link Fragmentation and Interleaving over
Over Leased Lines Leased Lines feature extends distributed link fragmentation

and interleaving functionality to leased lines.

This feature was extensively rewritten from the perspective
of using Multilink PPP for link fragmentation and
interleaving over dialer interface links.

The following sections provide information about this
feature:

e Information About Using Multilink PPP over Dialer
Interface Links, page 2

e How to Configure Multilink PPP over Dialer Interface
Links, page 3

Distributed Link Fragmentation and Interleaving |12.2(4)T The Distributed Link Fragmentation and Interleaving

for Frame Relay and ATM Interfaces on Cisco (dLFTI) for Frame Relay and ATM Interfaces on Cisco 7500

7500 Series Routers Series Routers feature extends link fragmentation and
interleaving functionality to VIP-enabled Cisco 7500 series
routers.

This feature was extensively rewritten from the perspective
of using Multilink PPP for link fragmentation and
interleaving over dialer interface links.

The following sections provide information about this
feature:

e Information About Using Multilink PPP over Dialer
Interface Links, page 2

e How to Configure Multilink PPP over Dialer Interface
Links, page 3
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Any Internet Protocol (IP) addresses used in this document are not intended to be actual addresses. Any examples, command display output, and
figures included in the document are shown for illustrative purposes only. Any use of actual IP addresses in illustrative content is unintentional and
coincidental.

© 2007 Cisco Systems, Inc. All rights reserved.




	Using Multilink PPP over Dialer Interface Links
	Contents
	Prerequisites for Using Multilink PPP over Dialer Interface Links
	Restrictions for Using Multilink PPP over Dialer Interface Links
	Information About Using Multilink PPP over Dialer Interface Links
	Dialer Profiles
	MQC and Multilink PPP over Dialer Interface Links

	How to Configure Multilink PPP over Dialer Interface Links
	Configuring Multilink PPP over Dialer Interface Links
	Prerequisites

	Associating the Dialer Interface with a BRI
	Verifying the Multilink PPP over Dialer Interface Link Configuration

	Configuration Examples for Using Multilink PPP over Dialer Interface Links
	Configuring Multilink PPP over Dialer Interface Links: Example
	Associating the Dialer Interface with a BRI: Example
	Verifying the Multilink PPP over Dialer Interface Link Configuration: Example

	Where to Go Next
	Additional References
	Related Documents
	Standards
	MIBs
	RFCs
	Technical Assistance

	Glossary
	Feature Information for Using Multilink PPP over Dialer Interface Links



<<
  /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


