CHAPTER I

Configuring the Unchannelized Mode

To continue your Cisco PA-MC-T3-EC port adapter installation, you must configure the PA-MC-T3-EC
interface. The instructions that follow apply to all supported platforms. Minor differences between the
platforms—with Cisco IOS software commands—are noted.

This chapter contains the following sections:
e Upgrading the Field-Programmable Device Before Configuring the T3 Mode, page 4-1
e Using the EXEC Command Interpreter, page 4-2
e Replacing an Existing Port Adapter, page 4-3
e Configuring an Unchannelized T3 Link, page 4-4
e Performing a Basic Serial Interface Configuration, page 4-14

e Checking the Configuration, page 4-15

Upgrading the Field-Programmable Device Before Configuring
the T3 Mode

Before you can configure the T3 mode, you must upgrade the field-programmable device (FPD), if an
upgrade is required. An FPD upgrade requirement message appears when the hardware is installed and
it is recognized. The FPD upgrade is first available in Cisco IOS Release 12.4(15)T and is available in
future releases of Cisco IOS Release 12.4T.

You can perform the upgrade automatically or manually. The automatic upgrade method is preferred.

See the Field-Programmable Device Upgrades document for complete information at
http://www.cisco.com/en/US/docs/routers/7200/configuration/feature_guides/fpd.html.

Use the following FPD packages for your product:
e c7200p-fpd-pkg for NPE-G2
e ¢7301-fpd-pkg for Cisco 7301
e c7200-fpd-pkg for NPE-G1 and NPE-400
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Step 1

Step 2

To upgrade the FPD automatically, follow these instructions:

At the command prompt, enter the following command:

Router (config) # upgrade fpd auto

The following is example text of what is displayed:

Router (config) # upgrade fpd path ?

bootflash: Locate FPD image package from bootflash:
disk2: Locate FPD image package from disk2:

ftp: Locate FPD image package from ftp:

http: Locate FPD image package from http:

https: Locate FPD image package from https:

pram: Locate FPD image package from pram:

rcp: Locate FPD image package from rcp:

scp: Locate FPD image package from scp:

tftp: Locate FPD image package from tftp:

Router (config) # upgrade fpd path tftp://0.0.0.0/biff

Reload the router or do a OIR of the port adapter with the FPD upgrade image at the /tftpboot/xxxxx
location, or place it in some other location such as mentioned in the example.

To manually upgrade the FPD, use the following CLI:

Router# upgrade hw-module slot slotno fpd file tftp://0.0.0.0/biff/[c7200p-£fpd-pkg |
c7301-fpd-pkg | c7200-fpd-pkgl

See the Field-Programmable Device Upgrades document for complete information at
http://www.cisco.com/en/US/docs/routers/7200/configuration/feature_guides/fpd.html.

Using the EXEC Command Interpreter

Step 1

Step 2

You modify the configuration of your router through the software command interpreter called the EXEC
(also called enable mode). You must enter the privileged level of the EXEC command interpreter with
the enable command before you can use the configure command to configure a new interface or change
the existing configuration of an interface. The system prompts you for a password if one has been set.

The system prompt for the privileged level ends with a pound sign (#) instead of an angle bracket (>).
At the console terminal, use the following procedure to enter the privileged level:

At the user-level EXEC prompt, enter the enable command. The EXEC prompts you for a
privileged-level password as follows:

Router> enable

Password:

Enter the password (the password is case sensitive). For security purposes, the password is not displayed.

When you enter the correct password, the system displays the privileged-level system prompt (#):

Router#
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Replacing an Existing Port Adapter

Replacing an Existing Port Adapter

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Before you remove or replace a port adapter, use the shutdown command to disable the port adapter to
prevent anomalies when you remove and reinstall the port adapter. When you shut down an interface, it
is designated administratively down in the show command displays.

Follow these steps to shut down an interface:

Enter the privileged level of the EXEC command interpreter (also called enable mode). (See the “Using
the EXEC Command Interpreter” section on page 4-2 for instructions.)

At the privileged-level prompt, enter configuration mode and specify that the console terminal is the
source of the configuration subcommands, as follows:

Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router (config) #

Shut down the T3 controller on the PA-MC-T3-EC with the controller shutdown command.

This command sends a DS3 idle signal toward the network. You can bring the T3 controller back up with
the no shutdown controller command.

The example that follows is for a port adapter in slot 1 of a Cisco 7200VXR router:

Router (config)# controller T3 1/0
Router (config-controller)# shutdown

Router (config)# controller T3 1/1
Router (config-controller)# shutdown

a~

Note  Both T3 ports of the PA-MC-T3-EC should be shut down before removing the port adapter.

Verify that the two T3 ports are now shut down using the show controller T3 command:

The following example is for a PA-MC-T3-EC in port adapter slot 6 of a Cisco 7200 VXR router:

Router (config-controller)# end
Router# show controller T3 6/0
T3 6/0 is administratively down.

Router# show controller T3 6/1
T3 6/1 is administratively down.

Save the shutdown configuration to nonvolatile memory.

Router# copy running-config startup-config

Replace the port adapter in the slot. See the “Port Adapter Removal and Installation” section on page 3-4
for more information.

Re-enable the port adapter by doing the following:

a. Repeat Step 3 to re-enable an interface, but substitute the no shutdown command for the shutdown
command.

b. Repeat Step 4 to verify that the interfaces are in the correct state and no longer shut down. Use the
show controller T3 command.
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c. Repeat Step 5 to write the new configuration to memory.
Use the copy running-config startup-config command.

For complete descriptions of software configuration commands, refer to the publications listed in the
“Related Documentation” section on page iv.

Configuring an Unchannelized T3 Link

If you installed a new PA-MC-T3-EC or if you want to change the configuration of an existing
PA-MC-T3-EC link, you must enter the privileged level of the EXEC command interpreter and then use
the configure command. If you replace a PA-MC-T3-EC that was previously configured, the system
recognizes the new PA-MC-T3-EC link and brings it up in its existing configuration.

After you verify that the new PA-MC-T3-EC is installed correctly (the ENABLED LED goes on), use
the privileged-level configure command to configure the new interface. Be prepared with the
information you need, such as the following:

e Protocols you plan to route on each new interface
e [P addresses, if you plan to configure the interfaces for IP routing

The configure command requires privileged-level access to the EXEC command interpreter, which
usually requires a password. Contact your system administrator if necessary to obtain EXEC-level
access.

Configuring the T3 Controller

This section provides procedures and examples for configuring the T3 controller on the PA-MC-T3-EC,
and includes information on the following topics:

e Selecting a T3 Controller, page 4-5

e Setting Unchannelized Mode for the T3 Controller, page 4-5

e Setting the Framing Type for the Serial Interface, page 4-5

e Specifying the Cable Length for the Serial Interface, page 4-6
e Setting the Clock Source for the Serial Interface, page 4-6

e Configuring MDL Messages for the Serial Interface, page 4-7
e Examples of MDL Message Configuration, page 4-7

e Setting the DSU Mode for the Serial Interface, page 4-8

e Setting the Bandwidth for the Serial Interface, page 4-9

e Setting Scrambling for the Serial Interface, page 4-9

e Configuring Loopback Mode for the Serial Interface, page 4-9
¢ Configuring the T3 Controller to Enable Loopbacks, page 4-10
¢ Shutting Down the T3 Controller, page 4-11

e Configuring a BER Test on the T3 Controller, page 4-11

¢ Sending a BER Test Pattern on the T3 Line, page 4-12
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e Viewing the Results of a BER Test, page 4-12
e Terminating a BER Test, page 4-14

Selecting a T3 Controller

You must enter the following controller command, before any other configuration commands, to select
the T3 controller you want to configure:

controller T3 chassis-slot/T3-port

The example that follows is for a port adapter in slot 1 of a Cisco 7200 VXR router:

Router# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router (config)# controller t3 1/0

Router (config-controller) #

Setting Unchannelized Mode for the T3 Controller

To configure the T3 for unchannelized mode, use the no channelized command. After the full-rate T3
interface is configured, use the dsu bandwidth command to create a subrate T3 interface. The following
example configures a subrate T3 interface on a PA-MC-T3-EC in port adapter slot 1 of a

Cisco 7200 VXR router:

Router# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router (config)# controller t3 1/0

Router (config)# no channelized

Router (config-controller)# exit

Router (config)# interface serial 1/0

Router (config-if)# dsu bandwidth 16000

Router (config-if)# encapsulation frame-relay

Router (config-if)# ip address 10.10.10.10 255.255.255.255
Router (config-if)# no shutdown

When the PA-MC-T3-EC is configured for unchannelized T3 mode, its default MTU size is set to 4470
for compatibility with other T3 equipment and port adapters.

Setting the T3 port to unchannelized mode creates a serial interface that the following commands may
be used to configure. Use the interface serial command to select the serial interface.

Router# configure terminal
Router# interface serial 1/0/1
Router (config-if)#

Setting the Framing Type for the Serial Interface

In interface configuration mode, specify T3 framing by entering the framing {c-bit | m13} configuration
command where:

e c-bit is—c-bit parity DS3 framing.
e ml3 is—M]13 Multiplex DS3 framing.

Use the no form of this command to return to the default, c-bit framing.
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Specifying the Cable Length for the Serial Interface

At the prompt, specify the cable length using the cablelength feet interface command where:
e feet is a numeral from 0 to 450.
e The default value is 10 feet.

An example follows:

Router (config-if)# cablelength 40

Note  For the cablelength feef command, user-specified T3 cable lengths are structured into ranges as follows:
0-49 and 50-450 to represent short and long cables.

If the numerical value entered by the user falls within the lower range, then the PA-MC-T3-EC
T3 port is set for short cable output levels. If the value falls into higher range, the long cable output levels
will be used.

In the preceding example, a cable length of 40 is specified, which means that the 0—49 range is used. If
you change the cable length to 45, then the 0-49 range still applies. Further, if you specify a cable length
of 100 or 200, the 50-450 range applies in both cases. Only moving from one range (0-49) to the other
range (50-450) has an effect. The actual cable-length number you enter is stored in the configuration
file. It is recommended that the actual cable length be entered to ensure future compatibility.

Setting the Clock Source for the Serial Interface

At the prompt, set the internal or line clock source for the selected T3 controller with theclock source
{line | internal} interface command where:

¢ line selects a network clock source.

¢ internal selects an internal clock source.
The default is clock source internal.
Examples follow:

¢ Instruct the PA-MC-T3-EC to use a line clock source.

The example that follows is for a port adapter in slot 1 of a Cisco 7200 VXR router:

Router (config)# interface serial 1/0
Router (config-if)# clock source line

e Instruct the PA-MC-T3-EC to use an internal clock source.
The example that follows is for a port adapter in slot 1 of a Cisco 7200 VXR router:

Router (config)# interface serial 1/0
Router (config-if)# clock source internal
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Configuring MDL Messages for the Serial Interface

~

Note

You can configure maintenance data link (MDL) messages (which are defined in the ANSIT1.107a-1990
specification) on the PA-MC-T3-EC.

MDL messages are only supported when the T3 framing is set for c-bit parity. (See the “Setting the
Framing Type for the Serial Interface” section on page 4-5.)

To configure MDL messages, use the mdl {transmit {path | idle-signal | test-signal} | string {eic | lic
| fic | unit | pfi | port | generator} string} interface commands where:

eic is the equipment identification code (up to 10 characters).

lic is the location identification code (up to 11 characters).

fic is the frame identification code (up to 10 characters).

unit is the unit identification code (up to 6 characters).

pfi is the facility identification code to send in the MDL path message (up to 38 characters).

port is the equipment port, which initiates the idle signal, to send in the MDL idle signal message
(up to 38 characters).

generator is the generator number to send in the MDL test signal message (up to 38 characters).

Use the no form of this command to remove MDL messages. The default is that no MDL message is
configured.

Examples of MDL Message Configuration

Examples of configuring MDL messages follow:

Enter interface configuration mode first.

The example that follows is for a port adapter in slot 1 of a Cisco 7200 VXR router:

Router# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router (config)# interface serial 1/0

Router (config-if)#

Enable the MDL path message transmission as follows:

Router (config-controller)# mdl transmit path

Enable the MDL idle signal message transmission as follows:

Router (config-if)# mdl transmit idle-signal

Enable the MDL test signal message transmission as follows:

Router (config-if)# mdl transmit test-signal

Enter the equipment identification code as follows:

Router (config-if)# mdl string eic router A

Enter the location identification code as follows:

Router (config-if)# mdl string lic tst network

Enter the frame identification code as follows:
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Router (config-if)# mdl string fic building b

¢ Enter the unit identification code as follows:

Router (config-if)# mdl string unit abc

¢ Enter the facility identification code to send in the MDL path message as follows:

Router (config-if)# mdl string pfi string

e Enter the port number to send in the MDL idle signal message as follows:

Router (config-if)# mdl string port string

e Enter the generator number to send in the MDL test signal message as follows:

Router (config-if)# mdl string generator string

Setting the DSU Mode for the Serial Interface

In interface configuration mode, define the data service unit (DSU) interoperability mode by entering
the dsu mode [0 | 11213 14] configuration command, as in the following example:

Router (config-if)# dsu mode 1

Use the no form of this command to return to the default, 0.

The local DSU mode must match the remote DSU or T3 port configuration. For example, if an ADC
Kentrox DSU is at the remote end of the T3 link, then the local T3 port must be configured for mode 1.

You need to know what type of DSU is at the remote T3 end to find out if it interoperates with the
PA-MC-T3-EC. Specify mode O for connection from a PA-MC-T3-EC to another PA-MC-T3-EC or a
Digital Link DSU (DL3100). Specify mode 1 for connection from a PA-MC-T3-EC to a Kentrox DSU.
Specify mode 2 for connection from a PA-MC-T3-EC to a Larscom DSU. See Table 4-1 for a list of
DSUs and their corresponding bandwidth ranges.

Table 4-1 DSU Mode Bandwidth Ranges
Mode DSU Bandwidth Range
0 PA-MC-T3-EC, PA-MC-2T3-EC 22-44210 kbps
Other Cisco subrate T3 equipment
0 Digital Link 3100 300-44210 kbps
1 ADC Kentrox T3/E3 IDSU 1500-35000, 44210 kbps
2 Larscom Access T45 3100-44210 kbps
3 Adtran T3SU 300 75-44210 kbps
4 Verilink HDM 2182 1500-44210 kbps

>
Note If the far-end DSU has more than one DTE (HSSI) port, connect to and configure only DTE#1. See
Caution below for Verilink DSUs.

A

Caution  Always connect to and configure HSSI port B on the Verilink HDM 2182. Port A is not supported by the
PA-MC-T3-EC.
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Caution

A

The PA-MC-T3-EC does not support the Kentrox DSU bandwidth setting of 1.0 mbps. The Kentrox DSU
speed must be set to 1.5 mbps or greater.

Caution

For all DSU modes, the DSU must be configured for the same transmit and receive speeds. Asymmetrical
transmit and receive speeds are not supported.

Setting the Bandwidth for the Serial Interface

In interface configuration mode, set the bandwidth to be used by the serial interface on the T3 link by
entering the dsu bandwidth bandwidth configuration command, as in the following example:

Router (config-if)# dsu bandwidth 16000
The allowable bandwidth range is 1 to 44210 kbps. Use the no form of this command to return to the
default, 44210.

The local DSU bandwidth value must match the remote DSU or T3 port bandwidth exactly. For example,
if you set the DSU bandwidth to 16000 on the local port, you must do the same on the remote DSU or
T3 port.

Setting Scrambling for the Serial Interface

In interface configuration mode, enable serial interface scrambling by entering the scramble
configuration command, as in the following example:

Router (config-if)# scramble

Use the no form of this command to restore the default value, disabled.

The local port configuration must match the remote DSU or T3 port configuration. For example, if you
enable scrambling on the local port, you must do the same on the remote DSU or T3 port.

Configuring Loopback Mode for the Serial Interface

With loopbacks, you can detect and isolate equipment malfunctions by testing the connection between
the PA-MC-T3-EC interface and a remote device such as a CSU/DSU. Remote loopback sends a
command to loop the T3 line at the far end. It can be used to diagnose problems with cables from the
port adapter to the switching office. Network loopback loops the PA-MC-T3-EC T3 port back to the
network, allowing the remote end to test the connection to the PA-MC-T3-EC.

Local loopback loops the PA-MC-T3-EC T3 port back to itself, allowing it to be tested in isolation from
the T3 cables and remote T3 equipment.

The loopback command places an interface in loopback mode, which enables test packets that are
generated from the ping command to loop through a remote device and cables. If the packets complete
the loop, the connection is good. If not, you can isolate a fault to the remote device or cables in the path
of the loopback test.

You can configure the serial interface for loopback modes using the loopback [local | network | remote]
interface command.

The default is no loopback.

To return the serial interface to its default unlooped condition, use the no form of the command.
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Table 4-2 provides examples of the loopback {local | network {line | payload} | remote {line | payload} }

command.

Table 4-2

Using loopback Commands

loopback local

Sets the interface into local loopback
mode. Local loopback loops the router
output data back toward the router at the
framer.

Router (config)# interface serial
10/0/0
Router (config-if)# loopback local

loopback network line

Sets the interface into network line
loopback mode. Network line loopback
loops the data back toward the network
(before the framer).

Router (config) # interface serial
10/0/0

Router (config-if)# loopback network
line

loopback network payload

Sets the interface into network payload
loopback mode. Network payload
loopback loops just the payload data back
toward the network at the T3 framer.

Router (config)# interface serial
10/0/0

Router (config-if)# loopback network
payload

loopback remote!

Sends a command to the remote T3 device
instructing it to loop itself back toward
the network (before the framer at the
remote T3 device).

Router (config)# interface serial
10/0/0
Router (config-if)# loopback remote

loopback remote line?

Sends a command to the remote Kentrox
to loop itself back toward the network
before the framer.

Router (config) # interface serial
10/0/0

Router (config-if)# loopback remote
line

loopback remote payload’

Sends a command to the remote Kentrox
DSU to loop only the payload after the
framer back toward the network.

Router (config)# interface serial
10/0/0

Router (config-if)# loopback remote
payload

1. Remote loopback mode works with c-bit framing only. The other loopback modes listed above work with c-bit and M 13 framing. Refer to the “Setting
the Framing Type for the Serial Interface” section on page 4-5 for information on configuring c-bit framing.

2. These loopback commands are only available when the DSU mode is set to 1, Kentrox mode.

Configuring the T3 Controller to Enable Loopbacks

The PA-MC-T3-EC can be configured to respond to or to ignore remote T3 loopback requests sent to it
from the far-end T3 equipment. The equipment customer loopback command enables the port adapter
to respond to remote T3 loopback commands from the remote T3 equipment while the equipment
network loopback command causes the port adapter to ignore remote T3 loopback commands.

Router (config)# controller T3 1/0
Router (config-controller)# equipment customer loopback

~

Note Remote loopbacks are only available when you use c-bit parity framing.
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Shutting Down the T3 Controller

You can shut down the T3 controller on the PA-MC-T3-EC with the shutdown controller comman.:

This command sends a DS3 idle signal toward the network. You can bring the T3 controller back up with
the no shutdown controller command.

The example that follows is for a port adapter in slot 1 of a Cisco 7200 VXR router:

Router (config)# controller T3 1/0
Router (config-controller)# shutdown

Configuring a BER Test on the T3 Controller

Bit error rate test (BERT) circuitry is built into the PA-MC-T3-EC. With BER tests, you can test cable
and signal problems in the field.

There are two categories of test patterns that can be generated by the onboard BER test circuitry:
pseudorandom and repetitive. The former test patterns are polynomial based numbers and conform to
the CCITT/ITU O.151 and O.153 specifications; the latter test patterns are zeros or ones, or alternating
zeros and ones.

A list of the available test patterns follows:

e Pseudorandom test patterns:
- 2715 (per CCITT/ITU O.151)
- 2720 (per CCITT/ITU O.151 non-QRSS)
- 2723 (per CCITT/ITU O.151)

e Repetitive test patterns:
— All zeros (0s)
— All ones (1s)
— Alternating zeros (0s) and ones (1s)

Both the total number of error bits received and the total number of bits received are available for
analysis. You can set the testing period from 1 minute to 14,400 minutes (240 hours), and you can also
retrieve the error statistics anytime during the BER test.

When running a BER test, your system expects to receive the same pattern that it is transmitting. To
accomplish this, two common options are available:

e Use a loopback somewhere in the link or network.

¢ Configure remote testing equipment to transmit the same BER test pattern at the same time.
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Sending a BER Test Pattern on the T3 Line

You can send a BERT pattern on the T3 line with the bert pattern pattern interval time command in
controller configuration mode where:

e pattern is one of the following:
- Os, repetitive test pattern of all zeros (as 00000...)
— s, repetitive test pattern of all ones (as 11111...)
— 2715, pseudorandom O.151 test pattern (32,768 bits long)
- 2720, pseudorandom O.151 non-QRSS test pattern (1,048,575 bits long)
— 2723, pseudorandom O.151 test pattern (8,388,607 bits long)
— alt-0-1, repetitive alternating test pattern of zeros (0s) and ones (1s) (as 01010101)
e timeis 1 to 14400 minutes.
Examples follow:
¢ Send a BERT pseudorandom pattern of 223 for 5 minutes.
The example that follows is for a port adapter in slot 1 of a Cisco 7200 VXR router:

Router (config)# controller T3 1/0
Router (config-controller)# bert pattern 2423 interval 5

e Send a repetitive pattern of all ones for 14400 minutes (240 hours).
The example that follows is for a port adapter in slot 1 of a Cisco 7200 VXR router:

Router (config)# controller T3 1/0
Router (config-controller)# bert pattern 1ls interval 14400

~

Note  You can terminate a BER test during the specified test period with the no bert command.

Viewing the Results of a BER Test

You can view the results of a BER test using the show controllers T3 s/ot/t3-port controller command.
You can view the results of a BER test at the following times:

e After you terminate the test using the no bert command

e After the test runs completely

e Anytime during the test (in real time)
The example that follows is for a port adapter in slot 5 of a Cisco 7200 VXR router:

Router# show controllers T3 5/0

T3 5/0 is up. Hardware is 2CT3+ single wide port adapter
CT3 H/W Version : 0.1.1, CT3 ROM Version : 0.95, CT3 F/W Version : 1.4.4
FREEDM version: 1, reset 0
Applique type is Subrate T3
No alarms detected.
MDL transmission is disabled

FEAC code received: No code is being received

Framing is C-BIT Parity, Line Code is B3ZS, Clock Source is Internal
Rx throttle total 0, equipment customer loopback

Data in current interval (63 seconds elapsed):
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P-bit Severely Err Secs,

o O O O O

Data in Interval 1:
4905 Line Code Violations,

5167 C-bit Coding Violation,

1 P-bit Severely Err Secs,

Configuring an Unchannelized T3Link

Line Code Violations, 0 P-bit Coding Violation
C-bit Coding Violation, 0 P-bit Err Secs

0 Severely Err Framing Secs
Unavailable Secs, 0 Line Errored Secs

C-bit Errored Secs, 0 C-bit Severely Errored Secs

4562 P-bit Coding Violation
2 P-bit Err Secs
3 Severely Err Framing Secs

58 Unavailable Secs, 1 Line Errored Secs
3 C-bit Errored Secs, 3 C-bit Severely Errored Secs

Data in Interval 2:

P-bit Severely Err Secs,

o O O O

Line Code Violations, 0 P-bit Coding Violation
C-bit Coding Violation, 0 P-bit Err Secs

0 Severely Err Framing Secs
Unavailable Secs, 0 Line Errored Secs

0 C-bit Errored Secs, 0 C-bit Severely Errored Secs

(additional display text ommitted)

BERT test result (running)
Test Pattern
Interval

All 1's, Status

14400 minute(s), Time Remain

Sync, Sync Detected : 1
14400 minute(s)

Bit Errors (since BERT started): 0 bits,
Bits Received (since BERT started): 92 Mbits

Bit Errors (since last sync):

0 bits

Bits Received (since last sync): 92 Mbits

The following table explains the output of the preceding command, line by line:

Output Display Line

Explanation

BERT test result (running)

This line indicates the current state of the test. In this case,
“running” indicates that the BER test is still in process. After
a test is completed, “done” is displayed.

Test Pattern : 2715, Status

Sync, Sync Detected :

This line indicates the test pattern you selected for the test
(2715), the current synchronization state (sync), and the
number of times synchronization has been detected during
this test (1).

Interval : 5 minute(s), Time Remain : 5 minute(s) This line indicates the time the test takes to run and the time
remaining for the test to run.
Interval : 5 minute(s), Time Remain : 2 minute(s) For a BER test that you terminate, this line indicates the time

(unable to complete)

the test would have taken to run and the time remaining for
the test to run had you not terminated it; “unable to complete”
signifies that you interrupted the test.

Bit Errors(since BERT started): 6 bits,
Bits Received(since BERT start): 8113 Kbits
Bit Errors(since last sync): 6 bits

Bits Received(since last sync): 8113 Kbits

These four lines show the bit errors that have been detected
versus the total number of test bits that have been received
since the test started and since the last synchronization was
detected. Bits and errors are only counted when the test status
is “sync”.
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Terminating a BER Test

You can terminate a BER test with the controller no bert command:
The following example terminates the BER test running on T3 line O.
The example that follows is for a port adapter in slot 1 of a Cisco 7200 VXR router:

Router (config)# controller T3 1/0
Router (config-controller)# no bert

To check your configurations using show commands, proceed to the “Checking the Configuration”
section on page 4-15; otherwise, proceed to the “Performing a Basic Serial Interface Configuration”
section on page 4-14..

Performing a Basic Serial Interface Configuration

~

Note

Step 1

Step 2

Step 3

The Cisco 7200 VXR Port Adapter Jacket Card requires no configuration. Configure a port adapter in it
as you would any other port adapter.

Following are instructions for a basic configuration: enabling an interface and specifying IP routing. You
might also need to enter other configuration subcommands, depending on the requirements for your
system configuration and the protocols you plan to route on the interface. For complete descriptions of
configuration subcommands and the configuration options available for serial interfaces, refer to the
appropriate software documentation.

In the following procedure, press the Return key after each step unless otherwise noted. At any time you
can exit the privileged level and return to the user level by entering disable at the prompt as follows:

Router# disable

Router>

Enter configuration mode and specify that the console terminal is the source of the configuration
subcommands, as follows:

Router# configuration terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router (config) #

Specify the first interface to configure by entering the interface serial subcommand, followed by the
interface address of the interface you plan to configure. See “Port Adapter Slot Locations” section on
page 1-4 and “Identifying Interface Addresses” section on page 1-6.

This example is for the serial interface of T3 port O in port adapter slot 6 of a 7200 router.

Router (config)# interface serial 6/0
Router (config-if)#

Assign an IP address and subnet mask to the interface (if IP routing is enabled on the system) by using
the ip address subcommand, as in the following example:

Router (config-if)# ip address 10.0.0.0 10.255.255.255

PA-MC-T3-EC Port Adapter Installation and Configuration
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Step 4
Step 5
Step 6

Step 7

Step 8

Checking the Configuration

Add any additional configuration subcommands required to enable routing protocols and set the
interface characteristics.

Re enable the interfaces using the no shutdown command. (See the “Replacing an Existing Port
Adapter” section on page 4-3.)

Configure all additional port adapter interfaces as required.

After including all of the configuration subcommands to complete your configuration, press
Ctrl-Z—hold down the Control key while you press Z—or enter end or exit to exit configuration mode
and return to the EXEC command interpreter prompt.

Write the new configuration to NVRAM as follows:

Router# copy running-config startup-config
[OK]
Router#

This completes the procedure for creating a basic configuration.

Checking the Configuration

After configuring the new interface, use the show commands to display the status of the new interface
or all interfaces, and use the ping and loopback commands to check connectivity. This section includes
the following subsections:

e Using show Commands to Verify the New Interface Status, page 4-15
e Using the ping Command to Verify Network Connectivity, page 4-20
e Using loopback Commands to Troubleshoot Network Problems, page 4-20

Using show Commands to Verify the New Interface Status

Note

Table 4-3 demonstrates how you can use the show commands to verify that new interfaces are configured
and operating correctly and that the PA-MC-T3-EC appears in them correctly. Sample displays of the
output of selected show commands appear in the sections that follow. For complete command
descriptions and examples, refer to the publications listed in the “Related Documentation” section on
page iv.

The outputs that appear in this document may not match the output you receive when running these
commands. The outputs in this document are examples only.

[ oL-10589-02
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Table 4-3 Using show Commands

Command Function Example

show version or Displays system hardware  |Router# show version
show hardware configuration, the number of
each interface type installed,
Cisco IOS software version,
names and sources of
configuration files, and boot
images

show controllers Displays all the current Router# show controllers
interface processors and
their interfaces

show diag slot Displays types of port Router# show diag 2
adapters installed in your
system and information
about a specific port adapter
slot, interface processor slot,
or chassis slot

For Cisco 7200 VXR routers: Displays status information |Router# show interfaces serial 3/1
show interfaces serial port-adapter/t3-port about a specific type of
interface

For Cisco 7301 routers: Displays status information |Router# show interfaces serial 3/1
show interfaces serial port-adapter/t3-port about a specific type of
interface

show protocols Displays protocols Router# show protocols
configured for the entire
system and for specific
interfaces

show running-config Displays the running Router# show running-config
configuration file

show startup-config Displays the configuration |Router# show startup-config
stored in NVRAM

If an interface is shut down and you configured it as up, or if the display indicates that the hardware is
not functioning properly, ensure that the interface is properly connected and terminated. If you still have
problems bringing up the interface, contact a service representative for assistance. This section includes
the following subsections:

e Using the show version or show hardware Commands, page 4-17
e Using the show diag Command, page 4-18

e Using the show interfaces Command, page 4-19

e Using the show controllers Command, page 4-19

Choose the subsection appropriate for your system. Proceed to the “Using the ping Command to Verify
Network Connectivity” section on page 4-20 when you have finished using the show commands.
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Using the show version or show hardware Commands

Display the configuration of the system hardware, the number of each interface type installed, the Cisco
10S software version, the names and sources of configuration files, and the boot images, using the show
version (or show hardware) command. Following is an examples of the show version command.

Note  The outputs that appear in this document may not match the output you receive when running these
commands. The outputs in this document are examples only.

Following is an example of the show version command from a Cisco 7200 VXR router with the
PA-MC-T3-EC:

Router# show version

Cisco IOS Software, 7200 Software (C7200-JS-M), Experimental Version 12.4(20060505:140248)
[sprafull-CJ-G2 102]

Copyright (c) 1986-2006 by Cisco Systems, Inc.

Compiled Fri 05-May-06 20:21 by

ROM: System Bootstrap, Version 12.4(4r)XD3, RELEASE SOFTWARE (fcl)

reg2 uptime is 14 hours, 35 minutes

System returned to ROM by reload at 07:19:23 UTC Sun Jan 16 2000
System image file is "disk2:c7200p-js-mz.CJ_DTHO_20060505"

Last reload reason: Reload Command

Cisco 7206VXR (NPE-G2) processor (revision B) with 917504K/65536K bytes of memory.
Processor board ID 34149641

MPC7448 CPU at 1666Mhz, Implementation 0, Rev 2.1

6 slot VXR midplane, Version 2.9

Last reset from power-on

PCI bus mbl (Slots 1, 3 and 5) has a capacity of 600 bandwidth points.
Current configuration on bus mbl has a total of 660 bandwidth points.
The set of PA-2FE, PA-POS-20C3, and I/0-2FE qualify for "half
bandwidth points" consideration, when full bandwidth point counting
results in oversubscription, under the condition that only one of the
two ports is used. With this adjustment, current configuration on bus
mbl has a total of 660 bandwidth points.

This configuration has oversubscripted the PCI bus and is not a
supported configuration.

PCI bus mb2 (Slots 2, 4 and 6) has a capacity of 600 bandwidth points.
Current configuration on bus mb2 has a total of 960 bandwidth points.
The set of PA-2FE, PA-POS-20C3, and I/O-2FE qualify for "half
bandwidth points" consideration, when full bandwidth point counting
results in oversubscription, under the condition that only one of the
two ports is used. With this adjustment, current configuration on bus
mb2 has a total of 660 bandwidth points.

This configuration has oversubscripted the PCI bus and is not a
supported configuration.

Please refer to the following document "Cisco 7200 Series Port Adaptor
Hardware Configuration Guidelines" on Cisco.com <http://www.cisco.com>
for ¢7200 bandwidth points oversubscription and usage guidelines.

WARNING: PCI bus mbl Exceeds 600 bandwidth points
WARNING: PCI bus mb2 Exceeds 600 bandwidth points

PA-MC-T3-EC Port Adapter Installation and Configuration
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3 FastEthernet interfaces

3 Gigabit Ethernet interfaces
56 Serial interfaces

2 Packet over SONET interfaces
8 Channelized T3 ports

2045K bytes of NVRAM.

250880K bytes of ATA PCMCIA card at slot 2 (Sector size 512 bytes).
65536K bytes of Flash internal SIMM (Sector size 512K).
Configuration register is 0x0

Using the show diag Command

~

Note

Display the types of port adapters installed in your system (and specific information about each) using
the show diag slot command, where slot is the port adapter slot in a Cisco 7200 VXR router.

The outputs that appear in this document may not match the output you receive when running these
commands. The outputs in this document are examples only.

Following is an example of the show diag slot command that shows a PA-MC-T3-EC in port adapter
slot 2o0f a Cisco 7200 VXR router:

Router# show diag 2

Slot 2:

Enhanced 2 port T3 multichannel Port adapter, 2 ports
Port adapter is analyzed

Port adapter insertion time 00:00:50 agoh

EEPROM contents at hardware discovery:

PCB Serial Number : JAE103394R8

Hardware Revision : 1.1

Part Number : 73-10698-02

Board Revision : 06

RMA Test History : 00

RMA Number : 0-0-0-0

RMA History : 00

Deviation Number : 85586

Product (FRU) Number : PA-MC-2T3-EC

Version Identifier : V01

Top Assy. Part Number : 68-2713-02

CLEI Code

EEPROM format version 4

EEPROM contents (hex):

0x00: 04 FF C1 8B 4A 41 45 31 30 33 33 39 34 52 38 40
0x10: 05 44 41 01 01 82 49 29 CA 02 42 30 36 03 00 81
0x20: 00 00 00 00 04 00 88 00 01 4E 52 CB 94 50 41 2D
0x30: 4D 43 2D 32 54 33 2D 45 43 20 20 20 20 20 20 20
0x40: 20 89 56 30 31 20 D9 03 C1 40 CB 87 44 0A 99 02
0x50: C6 8A 20 20 20 20 20 20 20 20 20 20 FF FF FF FF
0x60: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0x70: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
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Using the show interfaces Command

Note

The show interfaces serial command displays status information (including the physical slot and
interface address) for the interfaces you specify.

For complete descriptions of interface subcommands and the configuration options available for
Cisco 7200 VXR router interfaces, refer to the publications listed in the “Related Documentation”
section on page iv.

The outputs that appear in this document may not match the output you receive when running these
commands. The outputs in this document are examples only.

Following is an example of the show interfaces serial command for Cisco 7200 VXR routers. In this
example, the port adapter is in slot 5 of a Cisco 7200 VXR router:

Router# show interfaces serial 1/0/1:0
Serial 1/0/1:0 is up, line protocol is up

Hardware is PA-MC-2T3E
MTU 1500 bytes, BW 1536 Kbit, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation HDLC, crc 16, loopback not set
Keepalive not set
Last input 00:00:08, output 03:29:07, output hang never
Last clearing of "show interface" counters 01:08:09
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops:
Queueing strategy: weighted fair
Output queue: 0/1000/64/0 (size/max total/threshold/drops)
Conversations 0/1/256 (active/max active/max total)
Reserved Conversations 0/0 (allocated/max allocated)
Available Bandwidth 1152 kilobits/sec
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
73 packets input, 22338 bytes, 0 no buffer
Received 71 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
70 packets output, 19838 bytes, 0 underruns
0 output errors, 0 collisions, 1 interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions

(additional displayed text not shown)

Using the show controllers Command

Note

You can display information for the T3 controller within a PA-MC-T3-EC in Cisco 7200 VXR routers
with the show controllers t3 port-adapter/t3-port [brief | tabular] command where:

brief displays a list of configurations only.

tabular displays a list of configurations and MIB data in a tabular format.

If you use the show controllers t3 port-adapter/t3-port command without either of the optional
arguments (brief or tabular), all information is displayed for the T3 controller you specified; therefore,
the resulting display output can be extensive.

[ oL-10589-02

PA-MC-T3-EC Port Adapter Installation and Configuration g



Chapter4  Configuring the Unchannelized Mode |

B Checking the Configuration

If you use the show controllers T3 command without specifying a port address (slot/port-adapter/port),
all information is displayed for all T3 port adapters in the router; therefore, the resulting display output
can be extensive.

Using the ping Command to Verify Network Connectivity

Using the ping command, you can verify that an interface port is functioning properly. This section
provides a brief description of this command. Refer to the publications listed in the “Related
Documentation” section on page iv for detailed command descriptions and examples.

The ping command sends echo request packets out to a remote device at an IP address that you specify.
After sending an echo request, the system waits a specified time for the remote device to reply. Each
echo reply is displayed as an exclamation point (!) on the console terminal; each request that is not

indicates a good connection; a series of periods (.....) or the messages [timed out] or [failed] indicate a
bad connection.

Following is an example of a successful ping command to a remote server with the address 10.0.0.10:

Router# ping 10.0.0.10 <Return>
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echoes to 10.0.0.10, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/15/64 ms
Router#

If the connection fails, verify that you have the correct IP address for the destination and that the device
is active (powered on), and repeat the ping command.

Proceed to the next section, “Using loopback Commands to Troubleshoot Network Problems,” to finish
checking network connectivity.

Using loopback Commands to Troubleshoot Network Problems

Step 1

Step 2
Step 3

Step 4

If you have difficulty with the PA-MC-T3-EC configuration or installation, you can troubleshoot the port
adapter using the loopback command. Refer to the “Configuring Loopback Mode for the Serial
Interface” section on page 4-9 for instructions on setting loopbacks.

If the ping command to the remote IP address failed, then use loopbacks to troubleshoot the T3
connection using the following steps:

Use the show controller T3 and show interfaces serial commands to confirm that the T3 controller,
serial interface, and line protocol are up.

Place the serial interface of the PA-MC-T3-EC in local loopback using the loop local command.

Repeat the ping command using the IP address of the local serial interface. Using the previous example
where the remote server’s IP address was 10.0.0.10, if the local IP address is 10.0.0.5, then use the
command:

ping 10.0.0.5
If the ping is successful, proceed to Step 4. A failure indicates a configuration problem or a hardware

problem with the PA-MC-T3-EC.

Remove the local loop with the no loopback command and place the remote server or DSU in network
loopback with the loopback remote command.
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Note  The loopback remote command is only available when the framing is set to c-bit parity. If the framing
is not set to c-bit parity, the remote server will have to be placed into network loopback by someone at
the remote site.

Step5  Repeat Step 3. If the ping is successful, then the PA-MC-T3-EC and the T3 link to the remote site is
functioning correctly. The problem is probably in the remote DSU or server configuration or hardware.
If the ping fails, then a problem exists for: the T3 link to the remote site, the remote server , the DSU
configuration, or the hardware.

PA-MC-T3-EC Port Adapter Installation and Configuration
| oL-10589-02 .m



Chapter4  Configuring the Unchannelized Mode |

B Checking the Configuration

PA-MC-T3-EC Port Adapter Installation and Configuration
m. 0L-10589-02 |



	Configuring the Unchannelized Mode
	Upgrading the Field-Programmable Device Before Configuring the T3 Mode
	Using the EXEC Command Interpreter
	Replacing an Existing Port Adapter
	Configuring an Unchannelized T3 Link
	Configuring the T3 Controller
	Selecting a T3 Controller
	Setting Unchannelized Mode for the T3 Controller
	Setting the Framing Type for the Serial Interface
	Specifying the Cable Length for the Serial Interface
	Setting the Clock Source for the Serial Interface
	Configuring MDL Messages for the Serial Interface
	Examples of MDL Message Configuration
	Setting the DSU Mode for the Serial Interface
	Setting the Bandwidth for the Serial Interface
	Setting Scrambling for the Serial Interface
	Configuring Loopback Mode for the Serial Interface
	Configuring the T3 Controller to Enable Loopbacks
	Shutting Down the T3 Controller
	Configuring a BER Test on the T3 Controller
	Sending a BER Test Pattern on the T3 Line
	Viewing the Results of a BER Test
	Terminating a BER Test


	Performing a Basic Serial Interface Configuration
	Checking the Configuration
	Using show Commands to Verify the New Interface Status
	Using the show version or show hardware Commands
	Using the show diag Command
	Using the show interfaces Command
	Using the show controllers Command

	Using the ping Command to Verify Network Connectivity
	Using loopback Commands to Troubleshoot Network Problems




<<
  /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


