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Feature Overview

Cisco T1/E1 Multiflex Voice/WAN interface cards (VWICs) support voice and data applications in
Cisco 2600 and 3600 series routers. The VWICs offer WAN interface card (WIC) and voice interface
card (VIC) functionality in a variety of applications for enterprises and service providers who supply
customer premises equipment.

The single- or dual-port T1 or E1 trunk interface in a VWIC:
e Supports voice, data, and integrated voice/data applications
e Supports structured T1, and both structured and unstructured E1 networks
e (Can be used
— For voice/data services
— As afractional n x 64 Kbps service for WANSs (frame relay or leased line)
— For TDM drop and insert (voice/data integration) services

At the physical layer, the one or two network interfaces provided use RJ-48C jacks with on-card TDM
drop and insert capability in the VWIC with the drop and insert option. The card supports uninterrupted
drop and insert operation during Cisco IOS software upgrades. The TDM drop and insert connection is
maintained independent of the Cisco IOS, including router reload operations, in order to minimize
service interruptions.
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Benefits

Note

There are four versions of the VWIC:
® One-port version supporting T1 DSU and CSU
e Two-port version supporting T1 DSU and CSU
e One-port version supporting E1 balanced and unbalanced lines
e Two-port version supporting E1 balanced and unbalanced lines
Transition cables support the different T1/E1 line configurations.

This feature’s design provides for high T1/E1 port density with integrated support for voice and data
applications on lines provisioned for a combination of PCM voice and either Frame Relay or
Asychronous Transfer Mode (ATM) data. Bit-error rate testing (BERT) and V.54 capability are also
supported.

When the card is initialized, the Cisco IOS software reads the VWIC's cookie ID to determine whether
the card is to be used as an E1 or T1 card; then the firmware loads the proper configuration onto the
card. The cookie also indicates whether the card is single or dual port and whether drop and insert is
supported if it is a dual-port card. The card does not support "mixed-mode" operation, such as when
one interface is E1 and the other interface is T1. Cisco IOS software recognizes the G.703 cookie ID
indicating the card has hardware support for the E1 interface.

Each two-port model has an internal TDM bus, which can be used to handle pass-through of individual
timeslots between Port 1 and Port 2 on the same card.

To support TDM switching, TDM Manager and Connection Manager modules provide the
infrastructure to control the switching hardware in the system.

The reset system on the card is only activated when the card is initially powered up. From that point on,
the host software determines whether the card’s firmware is already running. If so, the host software

initializes its own data structures and SCC hardware and resumes operation. During this sequence, the
card continues to allow any timeslots designated as pass-throughs to be transferred between the ports.

Extended Availability Drop and Insert (EADI)

Extended Availability Drop and Insert (EADI) allows on-card TDM drop-and-insert (D&I) connections
to survive an instance of IOS unavailability or reload. EADI is supported on 2-port T1/E1 D&I cards
only. EADI will support TDM connections between the two ports on the same card only. These
connections are drop and inserted on the TDM bus on the T1/E1 card itself.

All connections going across the network module to another T1/E1 card or to other T1/E1
ports across the backplane’s TDM bus will be disrupted upon I0S reload or system
unavailability. TDM D&I connections configured on a 2-port T1/E1 D&I card but not
saved in NVRAM will be lost during reload of the router.

This enhancement has no associated CLI commands.

Time Division Multiplexing (TDM)

Time-division multiplexing (TDM) allows switching of channels between ports 1 and 2. The card
accomodates TDM groups, which are groups of timeslots that may be sent from one E1/T1 trunk to
another without being terminated. This allows you to allocate some timeslots (TDM groups) for
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Note

Restrictions

Feature Overview W

pass-through while other timeslots (channel groups) are terminated as a serial link. By using these two
abilities, you can connect traffic from any TDM-based device to any other TDM-based device in the
system, as long as there is a path and enough bandwidth between the devices.

CLI Reset, Microcode Reload Functionality

You can reload the firmware and FPGA on the VWIC from the CLI without reloading the IOS image
by using the new microcode reload controller command.

Bit Error Rate Testing (BERT)

Bit-error-rate testing and loopbacks are used by carriers and ISPs to help resolve problems as well as test the
quality of T1/E1 links. By early detection of poor quality links and quick problem isolation, network
operators can improve their network’s quality of service and increase their revenues:

*  You can run BERT without having to initiate a remote loopback first.
* You can stop BERT tests prematurely.
® You can view the real-time BERT result for up to a 1-second delay.

¢ You can now initiate a T1 line or payload loopback to a remote T1 interface.

For the Cisco 2600 and Cisco 3600 series routers and this Cisco IOS software release,
BERT commands are in privileged EXEC mode rather than in the interface configuration
mode.

For this Cisco IOS software release and Cisco 2600 and Cisco 3600 routers, only one BERT-related
operation per physical port is supported. For example, if there are two channel groups on a T1, and you
run a BERT test on one channel group, the other channel group cannot detect incoming V.54 loopback
activation requests until the BERT test terminates.

Support for 2 channel groups is available only on the Cisco 2600 WIC slot and on the FE network
module for the Cisco 3600. It is not supported on the Combo network module for the Cisco 3600.

Related Features and Technologies

Digital T1 Packet Voice Trunk Network Modules require the 2-port T1 Multiflex VWIC for operation.
For more information about these modules, see the online 12.0(7)T document, Configuring Digital T1
Packet Voice Trunk Network Modules on Cisco 2600 and 3600 Routers.

Related Documents

The following documents provide additional information about installing and configuring T1/E1
Multiflex VWICs:

e (Cisco 2600 and 3600 Series Network Module Hardware Installation Guide
e Cisco 2600 and 3600 Series WAN Interface Cards Hardware Installation Guide

e Configuring Digital T1 Packet Voice Trunk Network Modules on Cisco 2600 and 3600 Series
Routers
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The following Cisco IOS Release 12.1 documents provide information that can help you use T1/E1
Multiflex VWICs and the BERT/TDM features:

e Cisco 10S 12.1 Multiservice Applications Configuration Guide

e Cisco 10S 12.1 Multiservice Applications Command Reference

e Cisco I0S IP and IP Routing Configuration Guide

e Cisco 10S 12.1 Interface Configuration Guide

e Cisco 10S 12.1 Interface Command Reference

e Cisco I0S 12.1 Dial Services Configuration Guide:Network Services

Supported Platforms

e Cisco 2600 series routers

EADI will work when the 2-port D&I T1/E1 is plugged in to a standalone WIC slot on the 2600
platform.

e (Cisco 3600 series routers
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Supported Standards, MIBs, and RFCs

Standards
e ITU-T V.54, Loop Test Devices for Modems

MIBs
e CISCO-ICSUDSU-MIB.my for Cisco 2524/2525 routers

For descriptions of supported MIBs and how to use MIBs, see the Cisco MIB web site on CCO at
http://www.cisco.com/public/sw-center/netmgmt/cmtk/mibs.shtml.

RFCs

e RFC1406—RFC-defined MIB information can be generated by processing the error counter and
event information and passing this information to the host CPU every second. The driver collects
and reports the following line errors:

Loss of Signal (LOS)

Out of Frame (OOF)

Alarm Indication Signal (AIS)
- Remote Alarm (RA)

A host process updates the T1/E1 MIB information for network performance monitoring. In
addition to periodic updates for reporting MIB data, some line state changes cause the processor to
send information to the host driver asynchronously. These events require the host driver to take
action with the associated multi-channel controller (if available).

Prerequisites

For this feature to respond to a V.54 loopback activation from a far end, the feature must have V.54
request detection enabled.

Configuration Tasks

See the following section for configuration tasks for the V.54 and BERT features. Each task in the list
indicates if the task is optional or required.

¢ Configuring BERT on Cisco 2600 and Cisco 3600 VWICs

Configuring BERT on Cisco 2600 and Cisco 3600 VWICs

Step Command Purpose

1. Router> enable Enter privileged EXEC mode.
Router><password> Enter your password.
Router#

You have entered privileged EXEC mode when the
prompt changes to Router#.

Cisco 10S Release 12.1(2)XH
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Step Command

Purpose

2. Router# bert controller Tl 0/0 channel-group 0 pattern For the Cisco 2600 and Cisco 3600 platform

grss interval 5

VWICs, select the type of controller you want to
test and the slot/port number. The other
parameters are optional.

Verifying BERT

To verify BERT parameters, enter the show controllers user EXEC command:

Router> show controllers el 0/0 bert
E1l 0/0 is down.

BERT 1s done.
DSX1 BERT
DSX1 BERT
DSX1 BERT
DSX1 BERT
DSX1 BERT
DSX1 BERT
DSX1 BERT
DSX1 BERT
DSX1 BERT

The result of last time is

status : done
pattern : unknown
sync count : O

interval : 0 min

time remain : 0 min 0 sec
total errs : O

total k bits: 0

errors (last): O
k bits (last): O

Command Reference

This section documents new or modified commands. All other commands used with this feature are
documented in the Cisco IOS Release 12.1 command reference publications.

bert abort

bert controller

channel-group

connect

detect v54 channel-group

loopback remote

microcode reload controller

show controllers t1 | el bert

tdm-group
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bertabort W

To stop BERT pattern generation for a particular port, use the bert abort controller EXEC command.
There is no no form of this command.

bert abort controller type-controller slotlport

Syntax Description

Defaults

type-controller Use either T1 or E1 depending on the type of facility.

slot/port Enter the slot number and port number for the BERT pattern being stopped.

No default behavior or values.

Command Modes EXEC mode
Command History Release Modification
12.0()T This command was introduced in this release.
12.1(HT This command was applied to VWICs for Cisco 2600 and Cisco 3600 series

Usage Guidelines

Examples

routers in this release.

This command enables you to end a BERT test early—rather than waiting for the BERT interval
specified in the bert controller command to elapse.

The following example shows a BERT test on T1 ports 0/0 being stopped prematurely:

Router# bert abort controller tl 0/0

Related Commands

Command Description
bert controller Starts a bit-error-rate test (BERT).
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W bert controller

bert controller

To start a bit-error rate test for a particular port, use the bert controller EXEC command. There is no

no form of this command.

bert controller type-controller slot/port [channel-group channel-number] [pattern
pattern-name] [interval 1-14400]

Syntax Description type-controller

Use either T1 or E1 depending on the type of facility.

slotlport

Enter the slot and port number for the ports to be tested.

channel-group
channel-number

Enter the channel group number, range 0 to 1 that you want the BERT test
to run on. If this keyword and argument are not used, the BERT test will run
on all timeslots of the specified controller.

pattern pattern-name

(Optional) BERT patterns available for testing are:
e (s—repetitive pattern; all zeroes test pattern
e Is—mn repetitive pattern; all ones test pattern
o qrw—25-1 QRW test pattern
e grss (default)—2%-1 Quasi-Random Signal Sample 0.151 test pattern
e alt-0-1—alternating zeros and ones test pattern
e 1in8—mn repetitive pattern; 1 in 8
e 3in24—n repetitive pattern; 3 in 24
o 63—2°1 63 test pattern
e 511—2%1 511 test pattern
o 2047—2"-1 test pattern

interval /-714400

(Optional) Enter the range (1-14400) of minutes for the test. The default
duration is 1 minute.

Defaults Bit error rate testing (BERT) is disabled.

Command Modes EXEC mode

Command History Release Modification
12.0(2)XD This command was introduced.
12.1(1)T This command was introduced for the Cisco 2600 and Cisco 3600 series
router VWICs.
12.1(2)XH This command was modified to include the whole T1 or E1 controller as an

option for BERT testing.
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Usage Guidelines The argument channel-group channel-group-number to specify a channel-group is optional. If the
channel-group is specified, BERT will be run only on the timeslots associated with the channel group.
If the channel-group keyword and argument are not used, the BERT will run on all timeslots of the
specified controller.

Examples The following example shows a BERT test started on a T1 port 0/0 and channel group 0 with a QRSS
signaling pattern for a duration of 5 minutes:

Router# bert controller tl 0/0 channel-group 0 pattern grss interval 5

Related Commands = Command Description

bert abort controller  Stops a BERT test prematurely.
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channel-group

To assign a channel group, use the channel-group controller configuration mode command. To
unassign a channel group, use the no form of this command.

channel-group range timeslot range speed [48 | 56 | 64]

no channel-group range timeslot range speed [48 | 56 | 64]

Syntax Description

Defaults

Command Modes

channel-group range  Enter a number from O to 1.

timeslot range Enter a number from 1 to 24 for T1, or 1 through 31 for E1, expressed either
as a range or as individual channels, such as 1-5, 16, 17-19, 22, 24.

speed Enter the Kbps speed of a channel.

No default behavior or values.

Controller configuration mode

Command History

Usage Guidelines

Note

Examples

Release Modification

12.0 This command was introduced.

12.1(1)T This command was modified to accomodate two channel groups on a port
on 1- and 2-port T1/E1 Multiflex VWICs on the Cisco 2600 and Cisco 3600
routers.

The channel-group command allows you to combine timeslots to create high-bandwidth pipes, which
are treated as serial interfaces (a serial interface is created automatically when you create a channel
group). You must enter controller command in configuration mode before the channel-group
command can be used. The channel-group command accomodates two channel groups with a range of
Oto 1.

You can configure two channel groups on a one-port WAN/VICs and the first port of a two-port
WANY/VIC. If you configure two channel groups on the first port of a two-port WAN/VIC card, then you
can only use the second port for drop and insert applications. You can’t have channel groups and TDM
groups with the same number on the same T1/E1 controller.

Support for 2 channel groups is available only on the Cisco 2600 WIC slot and on the FE
network module for the Cisco 3600. It is not supported on the Combo network module for
the Cisco 3600.

The following example shows the setting of channel-group O on timeslot 5 with a speed of 48 bps:

Router (config-controller)# channel-group 0 timeslot 5 speed 48
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Related Commands = Command Description
tdm-group Allows specific timeslots to be used from port 0 to port 1.
connect Assigns the connection for passing data between ports of a VWIC on a

Cisco 2600 and Cisco 3600 series routers.

Cisco 10S Release 12.1(2)XH
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connect

To start passing data between ports of a VWIC on Cisco 2600 and Cisco 3600 series routers, use the
connect controller configuration mode command. To break this connection, use the no form of this
command.

connect connection-name {tl | el} slot/port 1 {t1 | el} slot/port 2

no connect connection-name {tl | el} slot/port 1 {t1 | el} slot/port 2

Syntax Description  connection-name Enter the name you have chosen for this connection.
tl/el Choose the type of line.
slotlport Choose the slot and port number to be connected.
Defaults Connections are not made.
Command Modes Controller configuration mode
Command History Release Modification
12.0 This command was introduced.
12.1(1)T Command modified to accomodate two channel groups on a port for

1- and 2-port T1/E1 Multiflex VWICs on the Cisco 2600 and Cisco 3600
series routers.

Usage Guidelines Once TDM groups are created on two different physical ports, you can use the connect command to
start the passage of data between the ports. If a crosspoint switch is provided in the AIM slot, the
connections can extend between ports on different cards. Otherwise, the connection will be restricted
to ports on the same VWIC card.

The VWIC card can make a connection only if the number of timeslots at the source and destination are
the same. For the connection to be error-free, the two ports must be driven by the same clock source,
otherwise, “slips” will occur.

Cisco 10S Release 12.1(2)XH
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Examples The following example shows a fractional T1 terminated on port O using timeslots 1 through §; a
fractional T1 is terminated on port 1 using timeslots 2 through 12; and timeslots 13 through 20 from
port 0 are connected to timeslots 14 through 21 on port 1 by using the connect command:

Router# configure terminal

Router (config)# controller tl 0/0

Router (config-controller)# channel-group 1 timeslots 1-8
Router (config-controller)# tdm-group 1 timeslots 13-20
Router (config-controller)# exit

Router (config)# controller tl 0/1

Router (config-controller)# channel-group 1 timeslots 2-12
Router (config-controller)# tdm-group 2 timeslot 14-21
Router (config-controller)# exit

Router (config) # connect exampleconnection tl 0/0 1 tl1 0/1 2

Related Commands  Command Description

tdm-group Configures lists of timeslots for creating clear-channel groups
(pass-through) for time-division multiplexing (TDM) cross-connect.

Cisco 10S Release 12.1(2)XH
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detect v54 channel-group

To enable V.54 loopback detection for the command sent from the remote device, use the detect v54
channel-group controller configuration mode command. To disable the v.54 loopback detection, use
the no form of this command.

detect v54 channel-group channel-number

no detect v54 channel-group channel-number

Syntax Description channel-number Enter the channel number from 1 to 24 (T1) or 1 to 31 (E1).

Defaults V.54 loopback detection is disabled.

Command Modes Controller configuration mode

Command History Release Modification
12.1(D)T This command was introduced.

Usage Guidelines Use the detect v54 channel-group controller configuration mode command to enable v.54 loopback
detection. The remote device will send a loopup inband payload command sequence in fractional T1
(FT1).

Examples The following example shows the loopback detection being set for channel-group 1; then the loopback

detection is disabled for channel-group 1:

Router (config-controller)# detect v54 channel-group 1
Router (config-controller)# no detect v54 channel-group 1

Related Commands = Command Description

loopback remote v54  Activates a remote V.54 loopback for the channel-group on the far end.
channel-group

Cisco 10S Release 12.1(2)XH
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loopback remote

To activate a remote loopback, use the loopback remote controller-configuration mode command. To
deactivate the remote loopback, use the no form of this command.

loopback remote {v54 channel-group channel-number | iboc | esf {payload | line} }

no loopback remote {v54 channel-group channel-number | iboc | esf { payload | line} }

Syntax Description

Defaults

Command Modes

v54 channel-group Activates a V.54 channel-group loopback at the remote end. Available for
both T1 and E1 facilities.

channel-number Specifies the channel number range (from O to 1) for the V.54 channel-group
loopback.

iboc Activates the remote line loopback by sending inband CSU code.

esf Only available under T1 controllers when Extended Super Frame (ESF) is

configured on the controller.

¢ payload—Activates remote payload loopback by sending Facility Data
Link (FDL) code. FDL is a 4Kbps out-of-band signalling channel in
ESF.

e line—Activates remote line loopback by sending FDL code.

Loopbacks are not activated.

Controller configuration mode

Command History

Usage Guidelines

Release Modification
12.1(1)T This command was introduced.
12.1(2)XH This command was modified to include the iboc and esf options.

The commands loopback remote esf payload and loopback remote esf line are only allowed when
ESF is configured on the controller. The FDL mode for the T1 controllers should be either att, ansi, or
both. The default is no fdl. To enable the FDL channel on the ESF for transmitting loopback codes, you
need to configure an FDL type.

The IBOC loopback and the V.54 loopbacks will work without FDL enabled.
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Examples

The following example shows a T1 IBOC remote loopback and BERT being set on controller 0/0. Then
BERT is stopped and the remote loopback is cancelled:

Router (config-controller)# loopback remote iboc

00:04:045: $E1T1_MODULE-3-IBOCREQOK: Controller Tl 0/0 - Remote end is put in line
loopback

config-controller>end

Router> bert controller tl 0/0 pattern 1ls interval 60

Router> sho controller tl 0/0 bert

Router> bert abort controller tl 0/0

Router# configure terminal

Router (config) #controller tl 0/0

Router (config-controller) #no loopback

00:28:00: $E1T1_MODULE-3-T1REQCANCELLED: Controller Tl 0/0 - Tl remote loopback has been
cancelled

The following example shows a loopback for a remote V.54 being set for channel group 1:

Router (config-controller)# loopback remote v54 channel-group 1

Related Commands

Command Description

fdl Configures the Facility Data Link capability for Extended Super Frame
(ESF) signalling.
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microcode reload controller

To reload the firmware and FPGA from the command line interface (CLI) without reloading the IOS
image, use the microcode reload controller privileged EXEC command. There is no no version of this
command.

microcode reload controller {t1 | el} {x/y}

Syntax Description

Defaults

Command Modes

X Controller slot number

y Controller unit number

No microcode reload activity is initiated.

Privileged EXEC.

Command History

Usage Guidelines

Release Modification
12.1(2)XH This command was introduced.

Configurations such as channel-groups, TDM-connections, loopbacks and so on in the running
configuration are restored after this command is issued. If either of the controller ports on the WIC is
in a looped state before this command is issued, the looped condition is dropped. You have to re-initiate
the loopbacks from the remote end by doing “no loop” and “loop remote” from the controller
configuration. If the BERT test is running, that test will be aborted for the microcode reload.
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show controllers t1 | e1 bert

To view the network loopback status and BERT results, use the show controllers t1/el bert EXEC
command. To disable the network loopback status viewing option, use the no form of this command.

show controllers {t1 | el} [slot/port] bert

no show controllers {tl | el} [slot/port] bert

Syntax Description  tl/el Enter the type of controller.
slot/port (Optional) Enter the slot number and port number for the controller if you
want to see only the information for the specified controller.
bert Specify that the show command will display only the BERT statistics and
parameters.
Defaults The network status viewing option is disabled.

Command Modes User EXEC

Command History Release Modification
12.02)XD This command was introduced.
12.1(1)T This command was modified to include the Cisco 2600 and Cisco 3600

series routers.

Usage Guidelines If BERT is running, this command shows the real-time results up to the last second. Otherwise, the
command shows the results of the previous BERT test that was run. If you specify the controller number
(s/p), only the BERT result of this controller will appear. Otherwise, the BERT results for all the T1 or
E1 controllers will be displayed.

Examples The following example shows the output for the show controllers command for a specific T1 controller:

Router#show controllers tl 1/0 bert
Tl 1/0 is up.
BERT is in progress. A snapshot of current result is

DSX1 BERT status :sync
DSX1 BERT pattern :QRSS
DSX1 BERT sync count :1

DSX1 BERT interval :1 min

DSX1 BERT time remain :0 min 38 sec
DSX1 BERT total errs :0

DSX1 BERT total k bits:28616

DSX1 BERT errors (last):0

DSX1 BERT k bits (last):28616
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show controllers t1 | e1bert

Sequence of starting a BERT test, querying the BERT test while it's running, and then examining output

after it's completed:

Router#bert controller tl 1/1

BERT will disrupt the existing TDM connection configured
on this controller. Proceed with BERT?
Router#show controllers tl bert

Tl 1/0 is up.
BERT counts not valid.
Tl 1/1 is up.

BERT is in progress. A snapshot of current result is

DSX1 BERT status
DSX1 BERT pattern

DSX1 BERT sync count

DSX1 BERT interval

DSX1 BERT time remain
DSX1 BERT total errs
DSX1 BERT total k bits:3684
DSX1 BERT errors (last):0
DSX1 BERT k bits (last):3683

Router#show controllers tl bert

Tl 1/0 is up.
BERT counts not valid.
Tl 1/1 is up.

BERT is done on the controller.

DSX1 BERT status
DSX1 BERT pattern

DSX1 BERT sync count

DSX1 BERT interval

DSX1 BERT time remain
DSX1 BERT total errs
DSX1 BERT total k bits:77969
DSX1 BERT errors (last):0
DSX1 BERT k bits (last):77968

:0 min 57 sec

:0 min 0 sec

The result of last time is
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tdm-group

To configure a list of time slots for creating clear channel groups (pass-through) for time-division
multiplexing (TDM) cross-connect, use the tdm-group command in controller configuration mode. Use
the no form of this command to delete a clear channel group.

tdm-group tdm-group-no timeslot timesiot-list [type {e&m | fxs [loop-start | ground-start] | fxo
[loop-start | ground-start] | fxs-melcas | fxo-melcas | e&m-melcas}]

no tdm-group tdm-group-no timeslot timeslot-list [type {e&m | fxs [loop-start | ground-start] | fxo
[loop-start | ground-start] | fxs-melcas | fxo-melcas | e&m-melcas}]

Syntax Description tdm-group-no

Time Division Multiplexing (TDM) group number.

timeslot

Timeslot number.

timeslot-list

Timeslot list. The valid range is from 1-24 for T1, and from 1-15 and 17-31
for E1.

type

(Optional) (Valid only when the mode cas command is enabled.) Specifies
the voice signalling type of the voice port. If configuring a TDM group for
data traffic only, do not specify the type keyword.

Choose from one of the following options:
e e&m—for E&M signalling

e fxo—for Foreign Exchange Office signalling (optionally, you can also
specify loop-start or ground-start)

e fxs—for Foreign Exchange Station signalling (optionally, you can also
specify loop-start or ground-start)

¢ c&m-melcas—for E&M Mercury Exchange Limited
Channel-Associated Signalling (MEL CAS)

e fxs-melcas—for Foreign Exchange Station MEL CAS
e fxo-melcas—for Foreign Exchange Office MEL CAS

The MEICAS options apply only to E1 lines and are used primarily in the
United Kingdom.

Defaults No TDM group is configured.

Command Modes Controller configuration

Command History Release

Modification

11.3(1)MA

This command was introduced.

12.1(1)T

This command was modified to include VWICs for Cisco 2600 and
Cisco 3600 series routers.

] Cisco 10S Release 12.1(2)XH
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Usage Guidelines The tdm-group command allows specific timeslots to switch from port 0 to port 1 and vice-versa. This
command is similar to the channel-group command, but it does not create a serial interface to terminate
the specified channels.

Examples The following example shows a TDM group 1 being set up to include timeslots 13 through 20:

Router (config-controller)# tdm-group 1 timeslots 13-20

Related Commands = Command Description

connect Starts passage of data between ports for cross-connect TDM.

Cisco 10S Release 12.1(2)XH
| g 2
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Glossary

Channelized T1/E1—A configuration in which multiple groups of timeslots are interpreted as
individual streams. Each group is sent to a separate HDLC controller.

BERT—Bit error rate testing. The DS2172 BERT chip is used to do BERT testing on T1, E1, and serial
interfaces associated with channel groups. The BERT chip detects V.54 LoopUp and LoopDown
activation codes. The bit-error-rate test (BERT) feature enables you to test the quality of the connected
channel group on T1 links by comparing a pseudo-random or a repetitive test pattern with an identical locally
generated test pattern.

Drop and Insert—Also known as time-division multiplexing (TDM) cross-connect. A configuration in
which a T1/EI is connected to each data port. Some of the DSOs are transferred from one T1/E1 to the
other without modification. The remaining DSOs are interpreted as one or more HDLC channel groups.
Allows DSO channels from one T1 or E1 facility to be digitally cross-connected to DSO channels on
another T1 or E1. By using this method, channel traffic is sent between a PBX and CO PSTN switch or
other telephony device, so that some PBX channels are directed for long-distance service through the
PSTN while the router compresses others for interoffice VoIP calls. In addition, drop and insert can
cross-connect a telephony switch (from the CO or PSTN) to a channel bank for external analog
connectivity.

Fractional T1/E1—A configuration which uses from 1 or more timeslots as a single data stream. The
resulting stream is sent to an HDLC controller to be interpreted. Any timeslots not included in the
fractional stream are ignored.

Framer—A hardware device which converts between the raw E1 or T1 bitstream and 8-bit DSO
streams. The framer also extracts and inserts signalling information.

TDM—Time-division multiplexing.

] Cisco 10S Release 12.1(2)XH



	T1/E1 Multiflex VWIC Enhancements
	Feature Overview
	Benefits
	Restrictions
	Related Features and Technologies
	Related Documents

	Supported Platforms
	Supported Standards, MIBs, and RFCs
	Prerequisites
	Configuration Tasks
	Configuring BERT on Cisco 2600 and Cisco 3600 VWICs
	Verifying BERT

	Command Reference
	bert abort
	bert controller
	channel-group
	connect
	detect v54 channel-group
	loopback remote
	microcode reload controller
	show controllers t1 | e1 bert
	tdm-group
	Glossary



<<
  /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


