Cisco 10S Voice Commands:
B

This chapter contains commands to configure and maintain Cisco IOS voice applications. The
commands are presented in alphabetical order. Some commands required for configuring voice may be
found in other Cisco IOS command references. Use the command reference master index or search
online to find these commands.

For detailed information on how to configure these applications and features, refer to the Cisco I0S Voice
Configuration Library.

Cisco 10S Voice Command Reference
[ 78-17456-01 .“



Cisco 10S Voice Commands: B |

M backhaul-session-manager

backhaul-session-manager

To enter backhaul session manager configuration mode, use the backhaul-session-manager command
in global configuration mode.

backhaul-session-manager

Syntax Description  This command has no arguments or keywords.

Command Default No default behavior or values
Command Modes Global configuration
Command History Release Modification
12.1()T This command was introduced.
12.2(2)T This command was implemented on the Cisco 7200.
12.2(4)T This command was implemented on the following platforms: Cisco 2600 series,
Cisco 3600 series, and Cisco MC3810.
12.2(2)XB This command was implemented on the Cisco AS5350 and Cisco AS5400.
12.2(2)XB1 This command was implemented on the Cisco AS5850 platform.
12.2(8)T This command was implemented on Cisco IAD2420. Support for the
Cisco AS5350, Cisco AS5400, and Cisco AS5850 is not included in this
release.
122(1)T This command is supported on the Cisco AS5350, Cisco AS5400, and

Cisco AS5850 in this release.

Usage Guidelines Use the backhaul-session-manager command to switch to backhaul session manager configuration
mode from global configuration mode. Use the exit command to exit backhaul session manager
configuration mode and return to global configuration mode.

Examples The following example enters backhaul session manager configuration mode:

Router (config) # backhaul-session-manager
Router (config-bsm) #

Related Commands = Command Description
clear backhaul-session-manager Resets the statistics or traffic counters for a specified session
group group.
clear rudpvl statistics Clears the RUDP statistics and failure counters.
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backhaul-session-manager

Command

Description

group

Creates a session group and associates it with a specified session
set.

group auto-reset

Configures the maximum auto-reset value.

group cumulative-ack

Configures maximum cumulative acknowledgments.

group out-of-sequence

Configures maximum out-of-sequence segments that are
received before an EACK is sent.

group receive

Configures maximum receive segments.

group retransmit

Configures maximum retransmits.

group timer cumulative-ack

Configures cumulative acknowledgment timeout.

group timer keepalive

Configures keepalive (or null segment) timeout.

group timer retransmit

Configures retransmission timeout.

group timer transfer

Configures state transfer timeout.

isdn bind-13

Configures the ISDN serial interface for backhaul.

session group

Associates a transport session with a specified session group.

set

Creates a fault-tolerant or non-fault-tolerant session set with the
client or server option.

show backhaul-session-manager
group

Displays status, statistics, or configuration of a specified or all
session groups.

show backhaul-session-manager
session

Displays status, statistics, or configuration of sessions.

show backhaul-session-manager
set

Displays session groups associated with a specific or all session
sets.

show rudpvl

Displays RUDP statistics.
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bandwidth (dial peer)

To set the maximum bandwidth on a POTS dial peer for an H.320 call, use the bandwidth command in
dial peer configuration mode. To remove the bandwidth setting, use the no form of this command.

bandwidth maximum value [maximum value]

no bandwidth

Syntax Description ~ maximum value Sets the maximum bandwidth for an H.320 call on a POTS dial peer. The
range is 64 to 1024, entered in increments of 64 kilobits per second (kbps).
The default is 64.

minimum value (Optional) Sets the minimum bandwidth. Acceptable values are 64 kbps or
minimum value=maximum value.

Command Default No maximum bandwidth is set.
Command Modes Dial peer configuration
Command History Release Modification
12.4(11)T This command was introduced.
Usage Guidelines Use this command to set the maximum and minimum bandwidth for an H.320 POTS dial-peer. Only the

maximum bandwidth is required. The value must be entered in increments of 64 kbps. The minimum
bandwidth setting is optional, and the value must be either 64 kbps or equal to the maximum value
setting.

Examples The following example shows configuration for POTS dial peer 200 with a maximum bandwidth of
1024 kbps:
dial-peer voice 200 pots

bandwidth maximum 1024

The following example shows configuration for POTS dial peer 11 with a maximum bandwidth of 640
and a minimum of 64:

dial-peer voice 11 pots
bandwidth maximum 640 minimum 64

Related Commands = Command Description

bandwidth Specifies the maximum aggregate bandwidth for H.323 traffic and verifies
the available bandwidth of the destination gatekeeper.
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bandwidth

bandwidth H

To specify the maximum aggregate bandwidth for H.323 traffic and verify the available bandwidth of the
destination gatekeeper, use the bandwidth command in gatekeeper configuration mode. To disable
maximum aggregate bandwidth, use the no form of this command.

bandwidth {interzone | total | session} {default | zone zone-name} bandwidth-size

no bandwidth {interzone | total | session} {default | zone zone-name}

Syntax Description

Command Default

Command Modes

interzone Total amount of bandwidth for H.323 traffic from the zone to any other zone.
total Total amount of bandwidth for H.323 traffic allowed in the zone.

session Maximum bandwidth allowed for a session in the zone.

default Default value for all zones.

zone A particular zone.

Zone-name Name of the particular zone.

bandwidth-size

Maximum bandwidth, in kbps. For interzone and total, range : 1 to 10000000.
For session, range:1 to 5000.

Maximum aggregate bandwidth is unlimited by default.

Gatekeeper configuration

Command History

Usage Guidelines

Release Modification

11.3(2)NA This command was introduced on the Cisco 2500, Cisco 3600 series and the
Cisco AS5300.

12.1(5)T This command was integrated into Cisco IOS Release 12.1(5)T. The bandwidth
command replaced the zone bw command.

12.1(5)XM The bandwidth command was recognized without using the zone gatekeeper
command.

12.2(2)T The changes in Cisco IOS Release 12.1(5)XM were integrated into Cisco I0S
Release 12.2(2)T.

12.2(2)XB1 This command was implemented on the Cisco AS5850.

This command, in conjunction with the bandwidth remote command, replaces the zone gatekeeper

command.

To specify maximum bandwidth for traffic between one zone and any other zone, use the default

keyword with the interzone keyword.

To specify maximum bandwidth for traffic within one zone or for traffic between that zone and another

zone (interzone or intrazone), use the default keyword with the total keyword.
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To specify maximum bandwidth for a single session within a specific zone, use the zone keyword with
the session keyword.
To specify maximum bandwidth for a single session within any zone, use the default keyword with the
session keyword.
Examples The following example configures the default maximum bandwidth for traffic between one zone and
another zone to 5000 kbps:
gatekeeper
bandwidth interzone default 5000
The following example configures the default maximum bandwidth for all zones to 5000 kbps:
gatekeeper
bandwidth total default 5000
The following example configures the default maximum bandwidth for a single session within any zone
to 2000 kbps:
gatekeeper
bandwidth session default 2000
The following example configures the default maximum bandwidth for a single session with a specific
zone to 1000 kbps:
gatekeeper
bandwidth session zone example 1000
Related Commands =~ Command Description
bandwidth Enables the gatekeeper to verify available bandwidth resources at the
check-destination destination endpoint.
bandwidth remote Specifies the total bandwidth for H.323 traffic between this gatekeeper and
any other gatekeeper.
h323 interface Defines on which port the proxy listens.
h323 t120 Enables the T.120 capabilities on the router and specifies bypass or proxy
mode.
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bandwidth check-destination

To enable the gatekeeper to verify available bandwidth resources at the destination endpoint, use the
bandwidth check-destination command in gatekeeper configuration mode. To disable resource
verification, use the no form of this command.

bandwidth check-destination

no bandwidth check-destination

Syntax Description  This command has no arguments or keywords.

Command Default Resource verification is disabled by default.

Command Modes Gatekeeper configuration

Command History Release Modification
12.3(1) This command was introduced.

Examples The following example activates bandwidth resource verification at the destination:
gatekeeper

bandwidth check-destination

Related Commands = Command Description

bandwidth Specifies the maximum aggregate bandwidth for H.323 traffic from a zone
to another zone, within a zone, or for a session in a zone.

bandwidth remote Specifies the total bandwidth for H.323 traffic between this gatekeeper and
any other gatekeeper.

h323 interface Defines the port on which port the proxy listens.

h323 t120 Enables the T.120 capabilities on your router and specifies bypass or proxy
mode.
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bandwidth remote

To specify the total bandwidth for H.323 traffic between this gatekeeper and any other gatekeeper, use
the bandwidth remote command in gatekeeper configuration mode. To disable total bandwidth
specified, use the no form of this command.

bandwidth remote bandwidth-size

no bandwidth remote

Syntax Description  bandwidth-size Maximum bandwidth, in kbps. Range: 1 to 10000000.

Command Default Total bandwidth is unlimited by default.

Command Modes Gatekeeper configuration
Command History Release Modification
12.1(3)XI This command was introduced on the Cisco 2600 series, Cisco 3600 series, and
Cisco 7200 series.
12.2(2)T This command was integrated into Cisco IOS Release 12.2(2)T.
12.2(2)XB1 This command was implemented on the Cisco AS5850.
Usage Guidelines This command, with the bandwidth command, replaces the zone gatekeeper command.
Examples The following example configures the remote maximum bandwidth to 100,000 kbps:
gatekeeper

bandwidth remote 100000

Related Commands = Command Description

bandwidth Specifies the maximum aggregate bandwidth for H.323 traffic from a zone
to another zone, within a zone, or for a session in a zone.

bandwidth Enables the gatekeeper to verify available bandwidth resources at the

check-destination destination endpoint.

h323 interface Defines which port the proxy listens on.

h323 t120 Enables the T.120 capabilities on your router and specifies bypass or proxy
mode.
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battery-reversal

To specify battery polarity reversal on a Foreign Exchange Office (FXO) or Foreign Exchange Station
(FXS) port, use the battery-reversal command in voice-port configuration mode. To disable battery
reversal, use the no form of this command.

battery-reversal [answer]

no battery-reversal [answer]

Syntax Description

Command Default

Command Modes

answer (Optional) Configures an FXO port to support answer supervision by detection
of battery reversal.

Battery reversal is enabled

Voice-port configuration

Command History

Usage Guidelines

Release Modification

12.0(7)XK This command was introduced on the Cisco 2600 series and Cisco 3600 series
and on the Cisco MC3810.

12.12)T This command was integrated into Cisco IOS Release 12.1(2)T.

12.2(2)T The answer keyword was added.

The battery-reversal command applies to FXO and FXS voice ports. On Cisco 2600 and 3600 series
routers, only analog voice ports in VIC-2FX0O-M1 and VIC-2FX0O-M2 voice interface cards are able to
detect battery reversal; analog voice ports in VIC-2FXO and VIC-2FXO-EU voice interface cards do not
detect battery reversal. On digital voice ports, battery reversal is supported only on E1 Mercury
Exchange Limited Channel Associated Signaling (MEL CAS); it is not supported in T1 channel
associated signaling (CAS) or E1 CAS.

FXS ports normally reverse battery upon call connection. If an FXS port is connected to an FXO port
that does not support battery reversal detection, you can use the no battery-reversal command on the
FXS port to prevent unexpected behavior.

FXO ports in loopstart mode normally disconnect calls when they detect a second battery reversal (back
to normal). You can use the no battery-reversal command on FXO ports to disable this action.

The battery-reversal command restores voice ports to their default battery-reversal operation.

If an FXO voice port is connected to the PSTN and supports battery reversal, use the battery-reversal
command with the answer keyword to configure answer supervision. This configures the FXO voice
port to detect when a call is answered in order to provide correct billing information.

If the voice port, PSTN, or PBX does not support battery reversal, do not use the battery-reversal
command because it prevents outgoing calls from being connected. Use the supervisory answer
dualtone command instead.
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Examples

If an FXO port or its peer FXS port does not support battery reversal, avoid configuring battery-reversal
or battery-reversal answer on the FXO port. On FXO ports that do not support battery reversal, the
battery-reversal command can cause unpredictable behavior, and the battery-reversal answer
command prevents calls from being answered. To ensure that battery reversal answer is disabled on FXO
ports that do not support battery reversal, use the no battery-reversal command.

The following example disables battery reversal on voice port 1/0/0 on a router:
voice-port 1/0/0
no battery-reversal
The following example enables battery reversal to provide answer supervision on voice port 1/0/0 on a
router:

voice-port 1/0/0
battery-reversal answer

Related Commands

Command Description

show voice port Displays voice port configuration information.

supervisory answer dualtone Enables answer supervision on an FXO voice port on which battery
reversal is not supported.
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bearer-capability clear-channel

To specify the information transfer capability of the bearer capability information element (IE) in the
outgoing ISDN SETUP message for Session Initiation Protocol (SIP) early-media calls that negotiate the
clear-channel codec, use the bearer-capability clear-channel command in SIP configuration mode. To
reset the information transfer capability of the bearer capability IE to speech (default), use the no form
of this command.

bearer-capability clear-channel {speech | udi | rdi | audio | tones | video}

no bearer-capability clear-channel

Syntax Description

Command Default

Command Modes

speech Specifies speech as the information transfer capability (default).
udi Specifies untrestricted digital information (UDI).

rdi Specifies restricted digital information (RDI).

audio Specifies 3.1 kHz audio.

tones Specifies UDI with tones and announcements.

video Specifies video as the information transfer capability.

The default information transfer capability setting for the bearer-capability IE is speech.

SIP configuration (conf-serv-sip)

Command History

Usage Guidelines

~

Note

Note

Release Modification
12.4(15)T This command was introduced.

When a Cisco voice gateway receives a SIP early-media call and negotiates the clear-channel codec, the
default for the information transfer capability octet (octet 3) of the bearer capability IE in the outgoing
ISDN SETUP message is set to speech. Use the bearer-capability clear-channel command to change
the information transfer capability of the bearer capability IE to a different value.

Changing the information transfer capability of the bearer capability IE affects only SIP early-media
calls. The information transfer capability value is always speech for SIP delayed-media calls, even when
the clear-channel codec is negotiated.

You can display the current information transfer capability setting for the bearer capability IE using the
show running-config command. To show only voice service configuration information, limit the display
output to the section on voice service (see the “Examples” section).

When the information transfer capability is set to the default value (speech), the output of the show
running-config command does not include the bearer-capability information line.
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Examples The following examples show how to configure the information transfer capability of the bearer
capability IE to UDI to allow for 64 kb/s data transfer over ISDN and how to display the current setting.

Use the following commands to change the information transfer capability setting in the bearer
capability IE to udi:
voice service voip

sip

bearer-capability clear-channel udi

Use the following command to display the current information transfer capability setting:

Router# show running-config | section voice service

voice service voip
h323
sip
bearer-capability clear-channel udi

Cisco 10S Voice Command Reference
“. 78-17456-01 |



| Cisco 10S Voice Commands: B

billing b-channel

billing b-channel

To enable the H.323 gateway to access B-channel information for all H.323 calls, use the billing
b-channel command in H.323 voice service configuration mode. To return to the default setting, use the
no form of this command.

billing b-channel

no billing b-channel

Syntax Description  This command has no arguments or keywords.

Command Default B-channel information is disabled.
Command Modes H.323 voice service configuration
Command History Release Modification
12.3(7)T This command was introduced.
Usage Guidelines This command enables the H.323 application to receive B-channel information of incoming ISDN calls.

The B-channel information appears in H.323 ARQ / LRQ messages and can be used during call transfer
or to route a call.

Examples The following example adds B-channel information to the H.323 gateway:

Router (config) # voice service voip
Router (conf-voi-serv)# h323
Router (conf-serv-h323)# billing b-channel

Related Commands = Command Description
h323 Enables H.323 voice service configuration commands.
voice service Enters voice-service configuration mode and specifies the voice

encapsulation type.
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bind

To bind the source address for signaling and media packets to the IP address of a specific interface, use
the bind command in SIP configuration mode. To disable binding, use the no form of this command.

bind {control | media | all} source-interface interface-id

no bind
Syntax Description  control Binds SIP signaling packets.

media Binds only media packets.

all Binds SIP signaling and media packets. The source address (the address that
shows where the SIP request came from) of the signaling and media packets
is set to the IP address of the specified interface.

source-interface Specifies an interface as the source address of SIP packets.

interface-id Specifies one of the following interfaces:

e Async: ATM interface

e BVI: Bridge-Group Virtual Interface
¢ CTunnel: CTunnel interface

e Dialer: Dialer interface

e Ethernet: IEEE 802.3

e FastEthernet: Fast Ethernet

e Lex: Lex interface

¢ Loopback: Loopback interface

e  Multilink: Multilink-group interface
e Null: Null interface

e Serial: Serial interface (Frame Relay)
e Tunnel: Tunnel interface

e Vif: PGM Multicast Host interface

e Virtual-Template: Virtual Template interface

¢ Virtual-TokenRing: Virtual Token Ring

Note Async, Ethernet, Fast Ethernet, Loopback, and Serial (including Frame Relay) are tested interfaces
within the SIP application.

Command Default Binding is disabled.

Command Modes SIP configuration

Cisco 10S Voice Command Reference
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Command History Release Modification
12.2(2)XB This command was introduced on the Cisco 2600 series, Cisco 3600 series,
Cisco 7200 series, Cisco AS5300, Cisco AS5350, and Cisco AS5400.
12.2(2)XB2 This command was implemented on the Cisco AS5850.
12.2(8)T This command was integrated into Cisco IOS Release 12.2(8)T. This command

does not support the Cisco AS5300, Cisco AS5350, Cisco AS5850, and
Cisco AS5400 in this release.

12.3(4)T The media keyword was added.

Usage Guidelines If the bind command is not enabled, the IP layer still provides the best local address.

Enter SIP configuration mode from voice-service configuration mode, as shown in the example:

Examples The following example sets up binding on a SIP network:

Router (config) # voice serv voip
Router (conf-voi-serv) # sip
Router (conf-serv-sip)# bind control source-interface FastEthernet 0

Related Commands ~ Command Description

sip Enters SIP configuration mode from voice-service VoIP configuration mode.

Cisco 10S Voice Command Reference
[ 78-17456-01 .“



Cisco 10S Voice Commands: B |

W  bind interface

bind interface

To bind an interface to a Cisco CallManager group, use the bind interface command in SCCP
Cisco CallManager configuration mode. To unbind the selected interface, use the no form of this
command.

bind interface interface-type interface-number

no bind interface interface-type interface-number

Syntax Description interface-type Type of selected interface.
interface-number Number of the selected interface.
Command Default Interfaces are not associated with any Cisco CallManager group.

Command Modes SCCP Cisco CallManager configuration

Command History Release Modification
12.3(8)T This command was introduced.
Usage Guidelines The selected interface is used for all calls that belong to the profiles that are associated to this

Cisco CallManager group. If the interface is not selected, it selects the best interface’s IP address in the
gateway. Interfaces are selected according to user requirements. If there is only one group interface,
configuration is not needed.

~

Note  Only one interface can be selected. A given interface can be bound to more than one Cisco CallManager
group.

Examples The following example binds the interface to a specific Cisco CallManager group:

Router (config-sccp-ccm) # bind interface fastethernet 2:1

Related Commands = Command Description
associate profile Associates a DSP farm profile with a Cisco CallManager group.
scep ccm group Creates a Cisco CallManger group and enters SCCP Cisco CallManager

configuration mode.
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block-caller

To configure call blocking on caller ID, use the block-caller command in dial peer voice configuration
mode. To disable call blocking on caller ID, use the no form of this command.

block-caller number

no block-caller number

Syntax Description

Command Default

Command Modes

number Specifies the telephone number to block. You can use a period (.) as a digit
wildcard. For example, the command block-caller 5.51234 blocks all
numbers beginning with the digit 5, followed by any digit, and then
sequentially followed by the digits 5, 1, 2, 3, and 4.

Call blocking is disabled; the router does not block any calls for any listed directory numbers (LDNs)
based on caller ID numbers

Dial peer voice configuration

Command History

Release Modification
12.1(2)XF This command was introduced on the Cisco 800 series routers.
12.1(5)T This command was integrated into Cisco IOS Release 12.1(5)T.

This command is available on Cisco 800 series routers that have plain old telephone service (POTS)
ports. For each dial peer, you can enter up to ten caller ID numbers to block. The routers do not accept
additional caller ID numbers if ten numbers are already present. In that case, a number must be removed
before another caller ID number can be added for blocking.

If you do not specify the block-caller command for a local directory, all voice calls to that local directory
are accepted. If you specify the block-caller command for a local directory, the router verifies that the
incoming calling-party number does not match any caller ID numbers in that local directory before
processing or accepting the voice call. Each specified caller ID number and incoming calling-party
number is compared from right to left, up to the number of digits in the specified caller ID number or
incoming calling-party number, whichever has fewer digits.

This command is effective only if you subscribe to caller ID service. If you enable call blocking on caller
ID without subscribing to the caller ID service, the routers do not perform the verification process on
calling-party numbers and do not block any calls.

Examples The following example configures a router to block calls from a caller whose caller ID number is
408-555-0134.
dial-peer voice 1 pots
block-caller 4085550134
I 78-17456-01
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Related Commands = Command Description
caller-id Identifies incoming calls with caller ID.
debug pots csm csm Activates events from which an application can determine and display
the status and progress of calls to and from POTS ports.
isdn i-number Configures several terminal devices to use one subscriber line.
pots call-waiting Enables local call waiting on a router.
registered-caller ring Configures the Nariwake service registered caller ring cadence.
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bootup e-lead off

Syntax Description

Command Default

Command Modes

To prevent an analog ear and mouth (E&M) voice port from keying the attached radio on router boot up,
use the bootup e-lead off command in voice-port configuration mode. To allow the analog E&M voice
port to key the attached radio on boot up, use the no form of this command.

bootup e-lead off

no bootup e-lead off

This command has no arguments or keywords.

The analog E&M voice port keys the attached radio on radio boot up.

Voice-port configuration

Command History

Usage Guidelines

Release Modification
12.3(4)XD This command was introduced.
12.3(1)T This command was integrated into Cisco IOS Release 12.3(7)T.

This command configures the E-lead behavior on boot up for both voice ports on the voice interface card
(VIC).

Examples The following example configures the analog E&M voice port to not key the attached radio on router
boot up:
voice-port 1/0/0
bootup e-lead off
Cisco 10S Voice Command Reference
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busyout forced

To force a voice port into the busyout state, use the busyout forced command in voice-port configuration
mode. To remove the voice port from the busyout state, use the no form of this command.

busyout forced

no busyout forced

Syntax Description  This command has no arguments or keywords.

Command Default The voice-port is not in the busyout state.
Command Modes Voice-port configuration
Command History Release Modification
12.03)T This command was introduced on the Cisco MC3810.
12.0(7)XK This command was implemented on the Cisco 2600s series and Cisco 3600

series. On the Cisco MC3810, the voice-port busyout command was eliminated
in favor of this command.

12.12)T The command was integrated into Cisco IOS Release 12.1(2)T.

Usage Guidelines If a voice port is in the forced busyout state, only the no busyout forced command can restore the voice
port to service.

To avoid conflicting command-line interface (CLI) commands, do not use the busyout forced command
and the ds0 busyout command on the same controller.

Examples The following example forces analog voice port 3/1/1 on a Cisco 3600 router into the busyout state:
voice-port 3/1/1
busyout forced
The following example forces digital voice port 0/0:12 on a Cisco 3600 router into the busyout state:

voice-port 0/0:12
busyout forced

Related Commands = Command Description
busyout-monitor interface Configures a voice port to monitor a serial interface for events that
would trigger a voice-port busyout.
busyout seize Changes the busyout seize procedure for a voice port.
show voice busyout Displays information about the voice busyout state.
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bus yout monitor

To place a voice port into the busyout monitor state, enter the busyout monitor command in voice-port
configuration mode. To remove the busyout monitor state from the voice port, use the no form of this
command.

busyout monitor {serial interface-number | ethernet interface-number | keepalive} [in-service]

no busyout monitor {serial interface-number | ethernet interface-number | keepalive }

Syntax Description  serial Specifies monitoring of a serial interface. More than one interface can be
entered for a voice port.
ethernet Specifies monitoring of an Ethernet interface. More than one interface can be
entered for a voice port.
interface-number The interface to be monitored for the voice port busyout function.
keepalive In case of keepalive failures, the selected voice port or ports is busied out.
in-service (Optional) Configures the voice port to be busied out when any monitored

interface comes into service (its state changes to up). If the keyword is not
entered, the voice port is busied out when all monitored interfaces go out of
service (their state changes to down).

Command Default The voice port does not monitor any interfaces.
Command Modes Voice-port configuration
Command History Release Modification
12.03)T This command was introduced on the Cisco MC3810.
12.0(5)XE This command was implemented on the Cisco 7200 series.
12.0(5)XK This command was implemented on the Cisco 2600 series and Cisco 3600 series.
12.0(7)T This command was implemented on the Cisco 2600 series and Cisco 3600 series
and integrated into Cisco IOS Release 12.0(7)T.
12.0(7)XK The ability to monitor an Ethernet port was introduced and the in-service

keyword was added. The serial keyword was first supported on the Cisco 2600
series and Cisco 3600 series.

12.1(DT The implementation of this command on the Cisco 7200 series was integrated
into Cisco IOS Release 12.1(1)T.
12.1(2)T The serial and ethernet keywords were added, the in-service keyword was

integrated into Cisco IOS Release 12.1(2)T, and the interface-number argument
was added to the serial and ethernet keywords.

12.13)T The interface keyword was removed.
12.4(6)T The keepalive keyword was added.
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Usage Guidelines

Examples

When you place a voice port in the busyout monitor state, the voice port monitors the specified interface
and enters the busyout state when the interface is down. This down state forces the rerouting of calls.

The busyout monitor command monitors only the up or down status of an interface—not end-to-end
TCP/IP connectivity.

When an interface is operational, a busied-out voice port returns to its normal state.
This feature can monitor LAN, WAN, and virtual subinterfaces.

A voice port can monitor multiple interfaces at the same time. To configure a voice port to monitor
multiple interfaces, reenter the busyout monitor command for each additional interface to be monitored.

If you specify more than one monitored interface for a voice port, all the monitored interfaces must be
down to trigger busyout on the voice port.

You can combine in-service and out-of-service monitoring on a voice port. The following rule describes
the action if monitored interfaces change state. A voice port is busied out if either of the following
occurs:

¢ Any interface monitored for coming into service comes up.

e All interfaces monitored for going out of service go down.

The following example shows configuration of analog voice port 1/2 to busy out if serial port O or 1
comes into service:
voice-port 1/2

busyout monitor serial 0 in-service
busyout monitor serial 1 in-service

The following example shows configuration of digital voice port 1/2/2 on a Cisco 3600 series router to
busy out if serial port 0 goes out of service:

voice-port 1/2/2
busyout monitor serial 0

The following example shows configuration of the voice port to monitor two serial interfaces and an
Ethernet interface. When all these interfaces are down, the voice port is busied out. When at least one
interface is operating, the voice port is put back into a normal state.
voice-port 3/0:0

busyout monitor ethernet 0/0

busyout monitor serial 1/0
busyout monitor serial 2/0

The following example shows configuration of the voice port to be busied out in case of a keepalive
failure:

voice-port 10
busyout monitor keepalive

Related Commands

Command Description
busyout forced Forces a voice port into the busyout state.
busyout monitor probe Configures a voice port to enter busyout state if an SAA probe signal

returned from a remote interface crosses a delay or loss threshold.

Cisco 10S Voice Command Reference
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busyout seize Changes the busyout seize procedure for a voice port.
show voice busyout Displays information about the voice busyout state.
voice-port busyout Places all voice ports associated with a serial or ATM interface into a

busyout state.

Cisco 10S Voice Command Reference
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busyout monitor action

To place a voice port into graceful or shutdown busyout state when triggered by the busyout monitor, use
the busyout monitor action command in voice-port configuration mode. To remove the voice port from
the busyout state, use the no form of this command.

busyout monitor action {graceful | shutdown | alarm blue}

no busyout monitor action {graceful | shutdown | alarm blue}

Syntax Description  graceful Graceful busyout state.

shutdown D-channel shutdown busyout state.

alarm blue Shutdown state with a blue alarm, also known as an alarm-indication signal (AIS).
Command Default Default voice busyout behavior without this command is a forced busyout.

Default voice busyout behavior for PRI depends on whether or not the ISDN switch type supports service
messages:

e Ifthe switch type supports service messages, default voice busyout behavior is to transmit B-channel
out-of-service (OOS) messages and to keep the D channel active. ISDN switch types that support
service messages are NI, 4ESS (user side only), SESS (user side only), and DMS100.

e If the switch type does not support service messages, default voice busyout behavior is to bring
down the D channel.

Command Modes Voice-port configuration
Command History Release Modification
12.2(13)T The busyout monitor action graceful command was introduced on the

following platforms: Cisco 2600 series, Cisco 2600XM, Cisco 2691,
Cisco 3640, Cisco 3660, Cisco 3725, and Cisco VG200.

12.3(6) The busyout monitor action shutdown command was introduced on the
following platforms: Cisco 1700 series, Cisco IAD2420 series, Cisco 2600
series, Cisco 2600XM series, Cisco 2691, Cisco 3600 series, Cisco 3700
series, Cisco 4224, Cisco 7200 series, Cisco 7301, Cisco 7400 series,
Cisco MC3810, Cisco WS-X4604-GWY, and Cisco VG200.

12.3(7)T The busyout monitor action shutdown command was integrated into
Cisco IOS Release 12.3(7)T and support was added for the Cisco [AD2430
series.

12.49)T The busyout monitor action command was introduced to combine the

busyout monitor action graceful and busyout monitor action shutdown
commands. The shutdown alarm blue keywords were added.

Cisco 10S Voice Command Reference
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Usage Guidelines

Examples

busyout monitor action

Use this command to control busyout behavior that is triggered by the busyout monitor command.

This command with the graceful keyword busies out the voice port immediately or, if there is an active
call on this voice port, waits until the call is over.

This command with the shutdown keyword has the following attributes:

e Before Cisco 10S Release 12.2(8)T, when voice busyout is triggered on a PRI voice port, the
D channel is deactivated until the busyout trigger is cleared. Some ISDN switch types, however,
support in-service and OOS Q.931 messages that permit B channels to be taken out of service while
still keeping the D channel active. Starting in Cisco IOS Release 12.3(8)T for these ISDN switch
types, OOS messages are sent and the D channel is kept active when a voice busyout is triggered.

e This keyword is available only for PRI voice ports.

The following example shows analog voice-port busyout state set to graceful:
voice-port 2/0:15

busyout monitor action graceful
The following example shows E1 PRI voice-port busyout state set to shutdown:

voice-port 1/1:15 (E1 PRI)
busyout monitor gatekeeper
busyout monitor action shutdown

The following example shows T1 PRI voice-port busyout state set to shutdown:

voice-port 0/1:23 (T1 PRI)
busyout monitor gatekeeper
busyout monitor action shutdown

Related Commands

Command Description

busyout forced Forces a voice port into busyout state.

busyout monitor Configures a voice port to monitor an interface for events that would trigger
voice-port busyout.

busyout monitor Configures a voice port to enter busyout-monitor state with backhaul-L3

backhaul connectivity monitoring during a WAN failure.

busyout monitor Configures a voice port to enter busyout state if connectivity to the

gatekeeper gatekeeper is lost.

busyout monitor probe Configures a voice port to enter busyout state if an SAA probe signal
returned from a remote, [P-addressable interface crosses a specified delay or
loss threshold.

busyout seize Changes the busyout seize procedure for a voice port.

show voice busyout Displays information about voice-busyout state.

voice-port Enters voice-port configuration mode and identifies the voice port to be
configured.

| 78-17456-01
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busyout monitor action graceful

To place a voice port into the graceful busyout state when triggered by the busyout monitor, use the
busyout monitor action graceful command in voice-port configuration mode. To remove the voice port
from the graceful busyout state, use the no form of this command.

busyout monitor action graceful

no busyout monitor action graceful

Syntax Description  This command has no arguments or keywords.

Command Default Forced busyout
Command Modes Voice-port configuration
Command History Release Modification
12.4(6)T This command was introduced to replace the busyout action graceful
command.
Usage Guidelines The busyout monitor action graceful command busies out the voice port immediately if the busyout

behavior is triggered. However, if there is an active call on the voice port, the voice port will not busy
out until after the call has ended.

Examples The following example shows the analog voice-port busyout state set to graceful:

voice-port 1/1/1
busyout monitor action graceful

Related Commands Command Description
busyout forced Forces a voice port into the busyout state.
busyout monitor Configures a voice port to monitor an interface for events that would trigger
a voice-port busyout.
busyout monitor Configures a voice port to enter the busyout state if connectivity to the
gatekeeper gatekeeper is lost.

busyout monitor probe Configures a voice port to enter the busyout state if an SAA probe signal
returned from a remote, [P-addressable interface crosses a specified delay or
loss threshold.

busyout seize Changes the busyout seize procedure for a voice port.

Cisco 10S Voice Command Reference
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Command Description

show voice busyout Displays information about the voice busyout state.

voice-port Enters voice-port configuration mode and identifies the voice port to be
configured.

Cisco 10S Voice Command Reference
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busyout monitor action shutdown

To specify that the D channel is to be brought down when the busyout condition is triggered on a PRI
voice port, use the busyout monitor action shutdown command in voice-port configuration mode. To
cancel this action, use the no form of this command.

busyout monitor action shutdown

no busyout monitor action shutdown

Syntax Description  This command has no arguments or keywords.

Command Default Default voice busyout behavior for PRI is to transmit B-channel out-of-service (OOS) messages for
ISDN switch types that support such service messages, and to keep the D channel active. For ISDN
switch types that do not support service messages, the default voice busyout behavior is to bring down
the D channel.

ISDN switch types that support service messages are NI, 4ESS (user side only), SESS (user side only),

and DMS100.
Command Modes Voice-port configuration
Command History Release Modification
12.4(6)T This command was introduced to replace the busyout action shutdown
command.
Usage Guidelines Prior to Cisco IOS Release 12.2(8)T, when the voice busyout condition is triggered on a PRI voice port,

the D channel is deactivated until the busyout trigger is cleared. Some ISDN switch types however,
support in-service and OOS Q.931 messages that permit the B channels to be taken out of service while
still keeping the D channel active. Starting in Release 12.3(8)T for these ISDN switch types, OOS
messages are sent and the D channel is kept active when the voice busyout condition is triggered.

To specify that the D channel is to be brought down whenever the busyout condition is triggered,
regardless of the ISDN switch type, the busyout action shutdown command was introduced in
Cisco IOS Release 12.3(6). The busyout monitor action shutdown command was introduced in
Cisco IOS Release 12.4(6)T to replace the busyout action shutdown command.

The busyout monitor action shutdown command is available only under PRI voice ports.

Cisco 10S Voice Command Reference
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busyout monitor action shutdown

Examples The following example shows an E1 PRI voice-port busyout state set to shutdown:

voice-port 1/1:15 (E1 PRI)
busyout monitor gatekeeper
busyout monitor action shutdown

The following example shows a T1 PRI voice-port busyout state set to shutdown:

voice-port 0/1:23 (Tl PRI)
busyout monitor gatekeeper
busyout monitor action shutdown

Related Commands  Command Description
busyout forced Forces a voice port into the busyout state.
busyout monitor Configures a voice port to monitor an interface for events that would trigger
a voice-port busyout.
busyout monitor Configures a voice port to enter the busyout state if connectivity to the
gatekeeper gatekeeper is lost.

busyout monitor probe Configures a voice port to enter the busyout state if an SAA probe signal
returned from a remote, [P-addressable interface crosses a specified delay or
loss threshold.

Cisco 10S Voice Command Reference
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busyout monitor backhaul

To configure a voice port to enter busyout-monitor state with backhaul-L3 connectivity monitoring
during a wide-area-network (WAN) failure, use the busyout monitor backhaul command in voice-port
configuration mode. To disable busyout-monitor state, use the no form of this command.

busyout monitor backhaul

no busyout monitor backhaul

Syntax Description  This command has no arguments or keywords.

Command Default If this command is not used, the voice port is not configured to enter busyout state during a WAN failure.
Command Modes Voice-port configuration
Command History Release Modification
12.4(9)T This command was introduced.
Usage Guidelines Use this command to implement backhaul-L3 connectivity monitoring.
Examples The following example configures a voice port to enter busyout-monitor state with backhaul-L3

connectivity monitoring during a WAN failure:

Router (config-voiceport)# busyout monitor backhaul

Related Commands = Command Description
busyout monitor Places a voice port into busyout state.
action
busyout monitor Configures a voice port to enter busyout-monitor state.

Cisco 10S Voice Command Reference
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busyout monitor gatekeeper

Syntax Description

Command Default

Command Modes

To configure a voice port to enter the busyout state if connectivity to the gatekeeper is lost, use the
busyout monitor gatekeeper command in voice-port configuration mode. To configure the monitor to
trigger a busyout when any voice port assigned to a specific voice class loses connectivity to the
gatekeeper, use the busyout monitor gatekeeper command in voice-class configuration mode. To
disable the busyout monitoring state for the gatekeeper, use the no form of this command.

busyout monitor gatekeeper

no busyout monitor gatekeeper

This command has no arguments or keywords.

If this command is not used, the voice port or voice class is not configured to enter a busyout state if
connectivity to the gatekeeper is lost.

Voice-port configuration
Voice-class configuration

Command History

Usage Guidelines

Examples

Release Modification

12.2(13)T This command was introduced on the following platforms: Cisco 2600
series, Cisco 2600XM, Cisco 2691, Cisco 3640, Cisco 3660, Cisco 3725
and Cisco VG200.

12.4(6)T This command was extended to include functionality in voice-class
configuration mode.

Use this command to monitor the connection between the gateway and gatekeeper.

The following example shows the busyout monitor state set to busyout the port according to the state of
the gatekeeper:

voice-port 1/1/1
busyout monitor gatekeeper

The following example enters voice-class (busyout) configuration mode and creates a voice class named
33. The monitor is set to busyout when any voice port in voice class 33 loses connectivity to the
gatekeeper:

voice-class busyout 33
busyout monitor gatekeeper

| 78-17456-01
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Related Commands Command

Description

busyout monitor
action graceful

Places a voice port into the graceful busyout state when triggered by the
busyout monitor.

busyout monitor
action graceful

Shuts down the voice port immediately, but if there is an active call it waits
until the call is over.

busyout forced

Forces a voice port into the busyout state.

busyout monitor

Configures a voice port to monitor an interface for events that would trigger
a voice-port busyout.

busyout monitor probe

Configures a voice port to enter the busyout state if an SAA probe signal
returned from a remote, [P-addressable interface crosses a specified delay or
loss threshold.

busyout seize

Changes the busyout seize procedure for a voice port.

show voice busyout

Displays information about the voice busyout state.

voice-port

Enters voice-port configuration mode and identifies the voice port to be
configured.

] Cisco 10S Voice Command Reference
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busyout monitor probe

To configure a voice port to enter the busyout state if a Service Assurance Agent (SAA) probe signal is
returned from a remote [P-addressable interface after the expiration of a specified delay or loss
threshold, use the busyout monitor probe command in voice-port configuration mode or voice class
busyout mode. To configure a voice port not to monitor SAA probe signals, use the no form of this

command.

busyout monitor probe ip-address [codec codec-type] [icpif number | loss percent delay
milliseconds ] [grace-period seconds)

no busyout monitor probe ip-address

Syntax Description ip-address

The IP address of a target interface for the SAA probe signal.

codec

(Optional) Configures the profile of the SAA probe signal to mimic the packet
size and interval of a specific codec type.

codec-type

(Optional) The codec type for the SAA probe signal. Available options are as
follows:

e g711a—G.711 a-law

e g711u—G.711 mu-law (the default)
o g729—G.729

e g729a—G.729 Annex A

icpif

(Optional) Configures the busyout monitor probe to use an
Impairment/Calculated Planning Impairment Factor (ICPIF) loss/delay busyout
threshold, in accordance with ITU-T G.113. The ICPIF numbers represent
predefined combinations of loss and delay.

number

(Optional) The ICPIF threshold for initiating a busyout condition. Range is from
0 to 30. Low numbers are equivalent to low loss and delay thresholds.

loss

(Optional) Configures the percentage-of-packets-lost threshold for initiating a
busyout condition.

percent

(Optional) The loss value (expressed as a percentage) for initiating a busyout
condition. Range is from 1 to 100.

delay

(Optional) Configures the average packet delay threshold for initiating a busyout
condition.

milliseconds

(Optional) The delay threshold, in milliseconds, for initiating a busyout
condition. Range is from 1 to 2,147,483,647.

grace-period

(Optional) Configures a time limit that the system waits before initiating a
busyout condition after the loss of SAA probe connectivity.

seconds

(Optional) Number of seconds for the duration of the grace period. Range is
from 30 to 300.

| 78-17456-01
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Command Default

Command Modes

If the busyout monitor probe command is not entered, the voice port does not monitor SAA probe
signals.

If the busyout monitor probe command is entered with no optional keywords or arguments, the default
codec type is G.711 a-law, the default loss and delay thresholds are the threshold values that are
configured with the call fallback threshold delay-loss command, and the loss of SAA connectivity
causes an immediate forced busyout condition.

Voice-port configuration and voice class busyout

Command History

Usage Guidelines

A

Release Modification

12.13)T This command was introduced on the Cisco 2600 and Cisco 3600 series and on
the Cisco MC3810.

12.3(15) This command was integrated into Cisco IOS Release 12.3(15) and the
grace-period keyword and seconds argument were added.

12.4(1) This command was integrated into Cisco IOS Release 12.4(1).

12.4(2)T This command was integrated into Cisco IOS Release 12.4(2)T.

A voice port can monitor multiple interfaces at the same time. To configure a voice port to monitor
multiple interfaces, enter the busyout monitor probe command for each additional interface to be
monitored.

The busyout monitor probe command is effective only if the call fallback function is enabled on the
source router, and the SAA responder is enabled on the target router.

The SAA probe is transmitted periodically with a period determined by the call fallback function.

Low thresholds of ICPIF, loss, and delay result in early busyout when the link deteriorates, thereby
raising the voice minimum quality level. High thresholds prevent busyout until loss and delay are long,
allowing transmission of lower-quality voice.

Caution

Note

If thresholds are set too low, the link can alternate between in-service and out-of-service states, causing
repeated interruptions of traffic.

Before the introduction of the grace-period keyword to the busyout monitor probe command, the loss
of SAA probe connectivity was sufficient to immediately enforce busyout, causing service and
connectivity problems in some networks because busyout conditions could occur frequently and
abruptly. To improve busyout monitoring via SAA probes, the grace-period setting allows for an
additional timer that must expire before a busyout condition is enforced. That is, the SAA probes and
the period of grace must both expire before a busyout condition is invoked. If the SAA IP connectivity
is restored within the period of grace, the busyout condition does not occur.

To disable the grace-period option, you must first enter the no busyout monitor probe command and
then re-enter the busyout monitor probe command without the grace-period option.

The grace-period keyword is not available in Cisco IOS Release 12.3T.
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busyout monitor probe Il

The following example shows how to configure analog voice port 1/1/0 to use an SAA probe with a
G.711a-law profile to probe the link to two remote interfaces that have IP addresses and to busy out the
voice port if SAA probe connectivity is lost for at least 5 seconds. Both links have a loss exceeding 25
percent or a packet delay of more than 1.5 seconds.

voice-port 1/1/0
busyout monitor probe 209
busyout monitor probe 209

.165.202.128 codec g7l1lla loss 25 delay 1500 grace-period 45
.165.202.129 codec g7l1lla loss 25 delay 1500 grace-period 45

Related Commands

Command

Description

busyout monitor

Places a voice port into the busyout monitor state.

call fallback threshold
delay-loss

Forces a voice port into the busyout state.

show voice busyout

Displays information about the voice busyout state.

voice class busyout

Creates a voice class for local voice busyout functions.

| 78-17456-01
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busyout seize

To change the busyout action for a Foreign Exchange Office (FXO) or Foreign Exchange Station (FXS)
voice port, use the busyout seize command in voice-port configuration mode. To restore the default
busyout action, use the no form of this command.

busyout seize {ignore | repeat}

no busyout seize

Syntax Description  ignore Specifies the type of ignore procedure, depending on the type of voice port
signaling. See Table 1 for more information.

repeat Specifies the type of repeat procedure, depending on the type of voice port
signaling. See Table 1 for more information.

Command Default See Table 1 for the default actions for different voice ports and signaling types

Command Modes Voice-port configuration

Command History Release Modification
12.03)T This command was introduced on the Cisco MC3810.
12.0(7)XK This command was implemented on the Cisco 2600 and Cisco 3600 series.
12.12)T This command was integrated into Cisco IOS Release 12.1(2)T.

Usage Guidelines The busyout seize command is valid for both analog and digital voice ports. On digital voice ports, the

busyout actions are valid whether the busyout results from a voice-port busyout event or from the
ds0-busyout command.

The voice port returns to an idle state when the event that triggered the busyout disappears.
Table 1 describes the busyout actions for the busyout seize settings on each voice port type.

The busyout action for E and M voice ports is to seize the far end by setting lead busy.

Cisco 10S Voice Command Reference
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Table 1 Busyout Seize Actions for Voice Ports

Voice Port Procedure Setting
Signaling Type (busyout-option command) |Busyout Actions

FXS loop start Default Removes the power from the loop. For analog voice ports, this is equivalent
to removing the ground from the tip lead. For digital voice ports, the port
generates the bit pattern equivalent to removing the ground from the tip
lead, or it busies out if the bit pattern exists.

FXS loop start Ignore Ignores the ground on the ring lead.
FXS ground start |Default Grounds the tip lead and stays at this state.
FXS ground start |Ignore 1. Leaves the tip lead open.

2. Ignores the ground on the ring lead.

FXS ground start |Repeat 1. Grounds the tip lead.
2. Waits for the far end to close the loop.
3. The far end closes the loop.
4. If the far end then opens the loop, FXS removes the ground from the
tip lead.
5. FXS waits for several seconds before returning to Step 1.
FXO loop start Default Closes the loop and stays at this state.
FXO loop start Ignore 1. Leaves the loop open.

2. Ignores the ringing current on the ring level.

FXO loop start Repeat 1. Closes the loop.

2. After the detected far end starts the power denial procedure, FXO
opens the loop.

3. After the detected far end has completed the power denial procedure,
FXO waits for several seconds before returning to Step 1.

FXO ground start |Default Grounds the tip lead.

FXO ground start |Ignore 1. Leaves the loop open.

2. Ignores the running current on the ring lead, or the ground current on
the tip lead.

FXO ground start |Repeat 1. Grounds the ring lead.

2. Removes the ground from the ring lead and closes the loop after the
detected far end grounds the tip lead.

3. When the detected far end removes the ground from tip lead, FXO
opens the loop.

4. FXO waits for several seconds before returning to Step 1.

Examples The following example shows configuration of analog voice port 1/1 to perform the ignore actions when
busied out:

voice-port 1/1
busyout seize ignore

Cisco 10S Voice Command Reference
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The following example shows configuration of digital voice port 0:2 to perform the repeat actions when

busied out:

voice-port 0:2
busyout seize repeat

Related Commands Command

Description

busyout forced

Forces a voice port into the busyout state.

busyout-monitor interface

Configures a voice port to monitor an interface for events that would
trigger a voice port busyout.

ds0 busyout

Forces a DSO time slot on a controller into the busyout state.

show voice busyout

Displays information about the voice busyout state.

voice-port busyout

Places all voice ports associated with a serial or ATM interface into a
busyout state.

] Cisco 10S Voice Command Reference

78-17456-01



	Cisco IOS Voice Commands: B
	backhaul-session-manager
	bandwidth (dial peer)
	bandwidth
	bandwidth check-destination
	bandwidth remote
	battery-reversal
	bearer-capability clear-channel
	billing b-channel
	bind
	bind interface
	block-caller
	bootup e-lead off
	busyout forced
	bus yout monitor
	busyout monitor action
	busyout monitor action graceful
	busyout monitor action shutdown
	busyout monitor backhaul
	busyout monitor gatekeeper
	busyout monitor probe
	busyout seize



<<
  /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


