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Configuring Support for PBX Signaling Formats

The Cisco MC3810 multiservice access concentrator supports different PBX signaling formats.
Depending on the PBX and the configuration, you can configure the Cisco MC3810 to support Channel
Associated Signaling (CAS), Q.SIG PRI, or transparent Common Channel Signaling (CCS).

This chapter is divided into the following sections:
¢ Configuring Channel Associated Signaling, page 11-1
e Configuring Q.SIG PRI Signaling Support, page 11-2
e Configuring Transparent CCS, page 11-6

The procedures in this chapter assign channel groups, CAS voice groups, time-division multiplexing
(TDM) groups and voice groups. All group numbers configured for channel groups, CAS voice groups,
TDM groups and voice groups must be unique on the local Cisco MC3810 concentrator. For example,
you cannot use the same group number for a channel group and for a TDM group.

Configuring Channel Associated Signaling

Channel Associated Signaling (CAS) extraction and insertion is used for T1/E1 voice ports or the trunk
transmitting and receiving digital voice traffic from a PBX. In this case, DS0 channels can be configured
to directly connect to the T1/E1 network trunk in TDM mode, or the channels can be connected to the
Cisco MC3810’s Digital Signaling Processor (DSP) for voice compression. During this process, the CAS
bits are extracted from the defined T1/E1 channels and passed to the voice signaling handler.

To configure the T1/EI line to support CAS for voice traffic, complete the following steps in controller
configuration mode:

| oL-2620-01

Cisco MC3810 Multiservice Access Concentrator Software Configuration Guide g



Chapter 11

Step Command Purpose
1 router (config-controller)# mode |Configure the T1/E1 line to support CAS.
cas
2 Touter (config-controller-cas)# Configure a list of timeslots to form a CAS group
vo:l.ce;group chinneé‘no for the T1/EI line. The “melcas” options are
timeslots timeslot-list type
{esm-immediate | esm-delay | supported oply. on E1 and apply to the Merfzury.
esm-wink | esm-melcas | Exchange Limited (MEL) standard, used primarily
fxs-ground-start | in the United Kingdom.
fxs-loop-start | fxs-melcas | N .
fxo-ground-start | When configuring a CAS group for a T1/E1 }me to
fxo-loop-start | fxo-melcas) a PBX, make sure the channel numbers configured
match the channels on the PBX. Contact the PBX
administrator to determine which channels to use.
3 Repeat step 2 for each CAS group defined.

For CAS, you can also define the bit pattern for the seize and idle signals in both inbound and outbound

directions on a voice port. To configure voice ports for this operation, perform the following tasks in
voice-port configuration mode:

Step Command Purpose
1 router (config-voiceport)# define |Configure the voice port to match the recEive and
(Tx-bits | Rx-bits) (seize | transMit (E&M) bit patterns with the attached
idle} {0000 | 0001 | 0010 | 0011 telephony device.
| 0100 | 0101 | 0110 | 0111 |
1000 | 1001 | 1010 | 1011 | 1100 |E&M interfaces use two-state signaling, in which
| 1201 | 1210 | 1121} the interface is in either seize or idle state for both
transmit and receive. The define command allows
the seize and idle patterns to be customized.

Note Be careful not to define invalid
configurations, such as all 0000 on E1, or
identical seize and idle states.

2 router (config-voiceport)# ignore |Configure the voice port to ignore specific receive
{rx-a-bit | rx-b-bit | rx-c-bit bits.
| rx-d-bit}

The ignore command customizes the receive

pattern for determining the seize and idle state.

Configuring Support for PBX Signaling Formats |

This completes the CAS configuration.

Configuring Q.SIG PRI Signaling Support

The Q.SIG protocol provides signaling for Private Integrated services Network Exchange (PINX)
devices. It is based on the ISDN Q.931 standard. Using Q.SIG PRI signaling, the Cisco MC3810 can
route incoming voice calls from a PINX across a WAN to a peer Cisco MC3810, which can then transport
the signaling and voice packets to a second PINX.
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S
Note  In this release, the Cisco MC3810 supports ISDN PRI only when a Q.SIG connection to the PINX is
configured on the digital voice module (DVM) T1/E1 controller.

The following restrictions and limitations apply to the Cisco MC3810 Q.SIG PRI implementation:

e (Q.SIG data calls are not supported. All calls with bearer capability indicating a non-voice type (such
as for video telephony) are rejected.

e Q.SIG is supported only on T1/E1 controller 1. Each Cisco MC3810 supports only one T1/E1
interface with direct connectivity to a PINX.

e The Cisco MC3810 supports a maximum of 24 bearer channels.

e When Q.SIG is configured, serial interface 1 cannot support speeds higher than 192 kbps. This
restriction assumes that the MFT is installed in slot 3 on the Cisco MC3810. If the MFT is not
installed, then serial interface 1 will not operate at all, but Q.SIG will be supported on other
interfaces.

Figure 11-1 shows an example of a Q.SIG signaling configuration. In the example, the Cisco MC3810
either acts as a master to a slave PBX, or as a slave to a master PBX.

; Frame Relay ;
/ Cisco A Cisco /

/7 PBX MC3810 DLCI 200 MC3810 PBX /

'—[l QsiG No 1 Q’ No o QsiG #
E1 channel A 4002

4001 T E1 channel
Slave T Master Slave T - Master

To configure Q.SIG PRI signaling support, complete the following steps beginning in global
configuration mode:

Figure 11-1 Q.SIG Signaling Configuration

14856
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Step |Command

Purpose

1 router (config) # isdn switch-type
[primary-gsig-slave |
primary-gsig-master]

Configure the ISDN switch type to serve either as the
primary Q.SIG slave or the primary Q.SIG master.

If the PINX is the primary Q.SIG master, configure the
Cisco MC3810 to serve as the primary Q.SIG slave. If
the PINX is the primary Q.SIG slave, configure the

Cisco MC3810 to serve as the primary Q.SIG master.

Note  You can configure the ISDN switch type using
either this global command, or this same
command in interface configuration mode,
depending on your configuration. (See step 3.)
If you configure the global isdn-switch-type
command for Q.SIG support, you do not need
to also configure the interface
isdn-switch-type command for Q.SIG.

For more information about the different options
available with this command at the global and interface
configuration level, see the “ISDN Switch Type
Command Options” section on page 11-5.

2 router (config) # interface serial |Enter interface configuration mode for the ISDN PRI
1:x interface. For T1, enter serial 1:23. For E1, enter
serial 1:15.
3 router (config-if)# If you did not configure the global ISDN switch type

isdn switch-type
[primary-gsig-slave |
primary-gsig-master]

for Q.SIG support in step 1, configure the interface
ISDN switch type to serve either as the primary Q.SIG
slave or the primary Q.SIG master.

The same conditions that apply to this command in
global configuration mode also apply to this command
in interface configuration mode.

Note  This interface command overrides the global
isdn switch-type command setting for this
interface.

4 router (config-if)# isdn
overlap-receiving value

Activate overlap signaling to send to the destination
PBX.

5 router (config-if)# isdn
network-failure-cause [1-127]

Specify the cause code to pass to the PBX when a call
cannot be placed or completed because of internal
network failures.

l_ Cisco MC3810 Multiservice Access Concentrator Software Configuration Guide
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||
Step |Command Purpose
6 router (config-if)# isdn (Optional) Configure the ISDN Primary Rate Interface
behan-number-order (ascending |  |(PR]) interface to make the outgoing call selection in
descending}

ascending or descending order.

The default is descending order, in which the first call
from the Cisco MC3810 uses channel 23 (T1) or

channel 31 (E1). The second call then uses channel 22
(T1) or channel 30 (E1), and so on in descending order.

If you select ascending order and the PRI group starts
with 1, the first call uses channel 1, the second call
uses channel 2, and so on in ascending order. If the PRI
group starts with a different timeslot, the ascending
order starts with the lowest timeslot.

7 router (config) # controller Enter controller configuration mode. Q.SIG is only
{r1 | B1} 1 supported on controller 1.

8 router (config-controller) # Configure the PRI group for either T1 or E1 to carry
pri-group timeslot [1-31] voice traffic. For T1, available timeslots are 1-23, and

for E1 available timeslots are 1-31.

You can configure the PRI group to include all the
timeslots available, or you can configure a select group
of timeslots for the PRI group. For example, if only
timeslots 1-10 are in the PRI group, enter pri-group
timeslot 1-10. If the PRI group includes all channels
available for T1, enter pri-group timeslot 1-24. If the
PRI group includes all channels available for E1, enter
pri-group timeslot 1-31.

Note  When a PRI group is configured, T1 timeslot
24 or E1 timeslot 16 is automatically assigned
to handle D-channel signaling.

ISDN Switch Type Command Options

As shown in the procedure, you have a choice of configuring the isdn-switch-type command to support
Q.SIG at either the global configuration level or at the interface configuration level. For example, if you
have a Q.SIG connection on one line as well as on the BRI port, you can configure the ISDN switch type
in one of the following combinations:

e Set the global isdn-switch-type command to support Q.SIG, and set the interface isdn-switch-type
command for interface bri 0 to a BRI setting such as Sess.

e Set the global isdn-switch-type command to support BRI Sess, and set the interface
isdn-switch-type command for interface serial 1:23 to support Q.SIG.

e Configure the global isdn-switch-type command to another setting (such as switch type VN3), and
then set the interface isdn-switch-type command for interface bri 0 to a BRI setting, and set the
interface isdn-switch-type command for interface serial 1:23 to support Q.SIG.

S

Note  The voice-port codec command must be configured before any calls can be placed over the connection
to the PINX. The default codec type is G729a. For more information about configuring voice ports, see
Chapter 10, “Configuring Voice Ports.”

Cisco MC3810 Multiservice Access Concentrator Software Configuration Guide
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When voice dial peers are configured for use with Q.SIG PRI, voice port 1/1 is used for all bearer
channels.

You may need to configure voice dial peers to specify destination patterns for routing calls. For more
information, refer to Chapter 5, “Configuring Voice over Frame Relay,” Chapter 6, “Configuring Voice
over ATM,” or Chapter 8, “Configuring Voice over HDLC,” depending on your configuration.

Configuring Transparent CCS

The Cisco MC3810 provides support for transparent Common Channel Signaling (CCS), which provides
point-to-point PINX connection capability to Cisco MC3810 DVM interfaces when the PINX does not
support Q.SIG, or when the PINX has a proprietary solution.

You can configure transparent CCS in one of two ways: CCS cross-connect (or TDM cross-connect,
which implies a fractional trunk), or CCS frame-forwarding. These procedures are described in the
following sections:

¢ Configuring CCS Cross-Connect, page 11-6
e Configuring CCS Frame-Forwarding, page 11-9

Note  Although not explicitly stated in the procedures, this feature also requires that voice ports and dial peers
must also be configured. For more information about configuring voice ports, see
Chapter 10, “Configuring Voice Ports.” For more information about configuring dial peers, see
Chapter 5, “Configuring Voice over Frame Relay,” Chapter 6, “Configuring Voice over ATM,” or
Chapter 8, “Configuring Voice over HDLC.”

Configuring CCS Cross-Connect

This section is divided into the following procedures:
e Configure CCS Cross-Connect for T1, page 11-7
e Configure CCS Cross-Connect for E1, page 11-7
e Configure T1/El Trunk Bearer Channels, page 11-8

Figure 11-2 shows an example of CCS cross-connect. In this example, the CCS channel from the PBX
is cross-connected on the Cisco MC3810 to a timeslot on the T1/E1 controller. The channel is then
passed through the WAN as a leased line to the second Cisco MC3810, where it is cross-connected to
the digital voice module (DVM) signaling timeslot (timeslot 24 for T1, or timeslot 16 for E1). The
channel is then passed to the second PBX. The CCS signal byte stream is passed through transparently
by the Cisco MC3810.

Figure 11-2 CCS Cross-Connect Configuration

Cisco Cisco
DVM MC3810 T1/E1 T1/E1 MC3810 DVM

A— . A—

-‘ | _TDM _ Leased line | _TDM _ -
s ] Cross- [ ] cross- [ -‘

PBX connect connect PBX
CCs CcCs @
channel channel g
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Configure CCS Cross-Connect for T1

When you configure CCS cross-connect for T1, you need to cross-connect from the first T1 controller
to the second T1 controller. To configure CCS cross-connect for T1, complete the following steps
beginning in global configuration mode:

Step Command Purpose

1 router (config) # controller T1 0 Enter controller configuration mode for controller
T1 0.

2 router (config-controller)# Configure a TDM channel group for controller T1

tdm-group tdm-group-no timeslot

0. Do not specify the type option in the command.
timeslot-1ist

3 router (config)# controller T1 1 Enter controller configuration mode for controller
T1 1.
4 router (config-controller)# mode |Configure CCS cross-connect for controller T1 1.

ccs cross-connect

5 router (config-controller) # Configure a TDM channel group for controller T1

tdm-group tdm-group-no timeslot || Do not specify the type option in the command.
timeslot-1list

6 router (config)# cross-comnect id |Configure cross-connect pass-through between the
controller-1 tdm-group-no-1 two controllers
controller-2 tdm-group-no-2

Configure CCS Cross-Connect for E1

When you configure CCS cross-connect for E1, you need to configure cross-connect from the first E1
controller to the second E1 controller, and then configure the mode ccs cross-connect command to allow
the cross-connect to timeslot 16. This enables all of the channels to perform similarly to normal CAS
mode, but the signaling bit is no longer processed by the Cisco MC3810.

To configure CCS cross-connect for E1, complete the following steps beginning in global configuration

mode:

Step Command Purpose

1 router (config) # controller E1l 0 Enter controller configuration mode for controller

El1 0.

2 router (config-controller) # Configure a TDM channel group for E1. Do not
tdm-group tdm-group-no timeslot |ghecify the type option in the command.
timeslot-1list

3 router (config)# controller E1l 1 Enter controller configuration mode for controller

El 1.

4 router (config-controller)# mode |Configure controller E1 1 to support CCS
¢cs cross-connect cross-connect by enabling channel 16 to no longer

carry the signaling bit.

Cisco MC3810 Multiservice Access Concentrator Software Configuration Guide
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Step

Command

Purpose

router (config-controller-cas) #
voice-group channel-no timeslots
timeslot-1list type
[ext-sig-master | ext-sig-slave]

Configure the specified channel to support CCS
mode, and specify whether the T1/E1 trunk will be
the external signaling master or slave.

A channel configured as ext-sig-master
automatically generates the off-hook signal and
stays in the off-hook state. A channel configured as
ext-sig-slave automatically generates the answer
signal when a call is terminated to that channel.
These type options are available only when the
mode ccs command is enabled.

router (config)# cross-connect id
controller-1 tdm-group-no-1
controller-2 tdm-group-no-2

Configure cross-connect pass-through between the
two controllers.

Configure T1/E1 Trunk Bearer Channels

If you will use CCS cross-connect for bearer channels of the T1/E1 trunk, you will need to perform some
additional configuration. To configure the T1/E1 trunk to support CCS cross-connect for bearer
channels, complete the following steps beginning in global configuration mode:

Step

Command

Purpose

1

router (config)# controller
{T1 | E1} number

Enter controller configuration mode for the
controller.

router (config-controller) # mode
ccs cross-connect

Specify the controller to support CCS
cross-connect.

router (config-controller-cas) #
voice-group channel-no timeslots
timeslot-1list type
[ext-sig-master | ext-sig-slave]

Configure the specified channel to support CCS
mode, and specify whether the T1/E1 trunk will be
the external signaling master or slave.

A channel configured as ext-sig-master
automatically generates the off-hook signal and
stays in the off-hook state. A channel configured as
ext-sig-slave automatically generates the answer
signal when a call is terminated to that channel.
These type options are available only when the
mode ccs command is enabled.

router (config) # voice-port
slot/port

Enter voice-port configuration mode.

For digital voice ports, the slof number is 1 for this
configuration. Valid numbers for port are 1-24 for
T1, and 1-15 and 17-31 for E1.

For more detailed information on how to configure
voice ports, see Chapter 10, “Configuring Voice
Ports.”

l_ Cisco MC3810 Multiservice Access Concentrator Software Configuration Guide
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Step Command Purpose
5 router (config-voiceport) # Configure the voice-port connection to support
connection plar string Private Line Auto Ringdown (PLAR) mode. For

the string, enter the number of the voice channel
that was configured as the ext-sig-slave for the
voice-group command.

Note  After a transparent CCS connection is
configured by entering the connection plar
command, any change to the configuration
will not take place until the connection is
shut down with a shutdown command and
then restarted with a no shutdown
command. For example, the phone number
supplied in the connection plar command
can be changed while the connection is in
no shutdown state, but the change will not
cause the current connection to be closed
and a new connection opened to the new
phone number. This will only take effect on
the next no shutdown command after a
shutdown command.

The voice channel type configured as the ext-sig-master is considered the master side of the permanent
virtual circuit (PVC) connection and is responsible for establishing the PVC connection. After the
master channel is configured, a fixed timer of 30 seconds starts. The voice signaling driver then generates
an off-hook signal on the master voice channel after the timer expires. The call is treated as a regular
call, and the master voice channel will not hang up after the connection is made. If the call does not go
through, or if the T1/E1 trunk is down, the 30-second timer on the master channel side restarts. A new
off-hook signal is then generated at the master channel side after the timer expires.

CCS cross-connect is not supported on analog PVC connections.

Configuring CCS Frame-Forwarding

Note

The Cisco MC3810 provides support for CCS frame-forwarding, which allows the Cisco MC3810 DVM
to be connected to a Private Telco network Exchange (PTNX) without having to interpret CCS signaling
information for call processing. CCS frame-forwarding forwards High-Level Data Link Control (HDLC)
frames over a preconfigured interface running HDLC, Frame Relay, or ATM encapsulation.

With CCS frame-forwarding, the connection between PTNXs over the network must be point-to-point
and preconfigured. With the CCS frame-forwarding implementation, calls from the PTNXs are not
routed, but follow a preconfigured route to the destination.

When CCS frame-forwarding is configured, the speed (clock rate) of serial interface 1 on the

Cisco MC3810 is limited to a maximum of 192 kbps. This restriction assumes that the MFT is installed
in slot 3 on the Cisco MC3810. If the MFT is not installed, then serial interface 1 will not operate at all,
but CCS frame-forwarding will be supported on other interfaces.

| oL-2620-01
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Figure 11-3 shows an example of CCS frame-forwarding. In the example, the Cisco MC3810 captures
the signaling frame from the PBX. The Cisco MC3810 then transports the signaling frame as a data
frame through the Frame Relay or ATM network to the second Cisco MC3810. The second

Cisco MC3810 then forwards the signaling frame to the PBX signaling channel.

Figure 11-3 CCS Frame-Forwarding
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Note

Although not explicitly stated in the procedures, this feature also requires that voice ports and dial peers

must also be configured. For more information about configuring voice ports, see Chapter 10,
“Configuring Voice Ports.” For more information about configuring dial peers, see Chapter 5,
“Configuring Voice over Frame Relay,” Chapter 6, “Configuring Voice over ATM,” or Chapter 8,
“Configuring Voice over HDLC.”

To configure CCS frame-forwarding, complete the following steps beginning in global configuration

mode:

Step

Command

Purpose

1

router (config)# controller
{(T1 | E1} 1

Enter controller configuration mode. CCS
frame-forwarding is only available on controller
T1/E1 1.

router (config-controller) # mode
ccs frame-forwarding

Specify the controller to support CCS transparent
signaling.

router (config-controller-cas) #
voice-group channel-no timeslots
timeslot-1list type
[ext-sig-master | ext-sig-slave]

Configure the specified channel to support CCS
mode, and specify whether the T1/E1 trunk will be
the external signaling master or slave.

A channel configured as ext-sig-master
automatically generates the off-hook signal and
stays in the off-hook state. A channel configured as
ext-sig-slave automatically generates the answer
signal when a call is terminated to that channel.
These type options are available only when the
mode ccs command is enabled.

router (config) # voice-port
slot/port

Enter voice-port configuration mode.

For digital voice ports, the slof number is always 1.
Valid numbers for port are 1-24 for T1, and 1-15
and 17-31 for E1.

For more detailed information on how to configure
voice ports, see Chapter 10, “Configuring Voice
Ports.”

l_ Cisco MC3810 Multiservice Access Concentrator Software Configuration Guide
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Step Command Purpose
5 router (config-voiceport) # If the voice port in the voice group is configured as
connection plar string the ext-sig-master, configure the voice-port

connection to support PLAR mode for bearer
channels. For the string, enter the number of the
voice channel that was configured as the
ext-sig-master for the voice-group command.

If the voice port in the voice group is configured as
the ext-sig-slave, the dial peer should just
terminate the PLAR calls.

Note  After a transparent CCS connection is
configured by entering the connection plar
command, any change to the configuration
will not take place until the connection is
shut down with a shutdown command and
then restarted with a no shutdown
command. For example, the phone number
supplied in the connection plar command
can be changed while the connection is in
no shutdown state, but the change will not
cause the current connection to be closed
and a new connection opened to the new
phone number. This will only take effect on
the next no shutdown command after a
shutdown command.

6 router (config)# interface serial |Enter interface mode for serial 1:x where x
1:x represents the channel number. For E1, enter 15.
For T1, enter 23.

This procedure maps the D channel from the DVM
to the specified interface.

7 router (config-if)# ccs connect Configure the CCS connection. If the CCS

{serial |atm} number [dled ‘dlcﬂ connection is over Frame Relay, specify a serial

Tvcvzc;tliiv‘]: ved | pve vpifved interface and the DLCI. If the CCS connection is
P 7 over ATM, specify ATM, interface 0, and the PVC.

8 router (config-if)# no cdp enable |Disable Cisco Discovery Protocol (CDP) on the
interface.
9 router (config-if)# no keepalive |Disable keepalive packets on the interface.

Cisco MC3810 Multiservice Access Concentrator Software Configuration Guide
[ oL-2620-m .IIIII



Chapter 11 Configuring Support for PBX Signaling Formats |

Cisco MC3810 Multiservice Access Concentrator Software Configuration Guide



	Configuring Support for PBX Signaling Formats
	Configuring Channel Associated Signaling
	Configuring Q.SIG PRI Signaling Support
	ISDN Switch Type Command Options

	Configuring Transparent CCS
	Configuring CCS Cross-Connect
	Configuring CCS Frame-Forwarding




<<
  /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


