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Release Note

ReferencgAccess Services Configuration Gyiflecess Services Command Refereand the
Debug Command Referende addition, thel2-Port Modem AT Command Set and Register
Summarnypublication, part of the AS5200 documentation set, is also referenced in this update.

Release Note

Platform Support
Cisco IOS Release 11.1(474) supports the following platform:

¢ AS5200

Refer to “Cisco Connection Online (CCO), formerly Cisco Information Online (ClO), is Cisco
Systems’ primaryreal-time support channel. Maintenance customers and partners cagistsf-re

on CCO to obtain additional content and services.” at the end of this publication for lists of supported
interfaces.

Cisco 10S Packaging

The following feature sets are available for the AS5200. Refer to “Feature Sets” at the end of this
publication for a complete list of the features provided in these sets.

®* |P/Managed Modems
® Desktop/Managed Modems
® Enterprise/RMON/Managed Modems

Boot ROM Requirements
The AS5200 requires boot ROMs of level 11.1(473) or higher.

Memory Requirements
The memory requirements for feature sets available for the AS5200 are shown in Table 1.

Table1 Release 11.1(474) Memory Requirements

Release
Required Code Required Main 11.1
AS5200 Memory Memory Runs from
IP/Managed Modems Set 8 MB Flash 8 MB RAM Flash
Desktop/Managed Modems Set 8 MB Flash 8 MB RAM Flash
Enterprise/RMON/ 8 MB Flash 8 MB RAM Flash

Managed Modems Set

LAN and WAN Interfaces Supported
Table 2 summarizes the LAN interfaces supported on the AS5200.

Table 3 summarizes the WAN data rates and interfaces supported on the AS5200.
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Table 2 LAN Interfaces Supported

Interface AS5200
Ethernet (AUI) Yes
Ethernet (10BaseT) —

Fast Ethernet (100BaseT) —
4-Mbps Token Ring —
16-Mbps Token Ring —
FDDI DAS —
FDDI SAS —
FDDI multimode —

FDDI single-mode —
ATM Interface (AIP) —
Channel Interface (CIP) —
Parallel Channel Adapter (PCA) —
ESCON Channel Adapter (ECA) —
Versatile Interface (VIP) —
Channelized E1/T1 Yes

Synchronous Serial Yes

Table 3  WAN Data Rates and Interfaces Supported

AS5200
Data Rate
48/56/64 kbps Yes
1.544/2.048 Mbps Yes
34/45/52 Mbps —
Interface
EIA/TIA -232 Yes
X.21 Yes
V.35 Yes
EIA/TIA-449 Yes
EIA-530 Yes
EIA/TIA-613 (HSSI) —
ISDN BRI —
ISDN PRI Yes
E1-G.703/G.704 Yes

Feature Sets
Table 4 lists the feature sets for the AS5200.
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Table 4  Cisco AS5200 Software Feature Sets

Feature Set

IP/Managed Desktop/ Enterprise/RMON/
Feature Modems Managed Modems Managed Modems
SNMP Yes Yes Yes
RMON! — — Yes
Asynchronous support Yes Yes Yes
(SLIP)
CSLIP Yes Yes Yes
ARA Protocol — Yes Yes
Frame Relay Yes Yes Yes
SMDS Yes Yes Yes
X.25 Yes Yes Yes
ISDN Yes Yes Yes
PPP Yes Yes Yes
CPPP Yes Yes Yes
HDLC Yes Yes Yes
IP Yes Yes Yes
RIP Yes Yes Yes
RIPv2 Yes Yes Yes
IGRP Yes Yes Yes
Enhanced IGRP Yes Yes Yes
OSPF Yes Yes Yes
BGP Yes Yes Yes
EGP Yes Yes Yes
PIM Yes Yes Yes
NHRP Yes Yes Yes
ES-IS — — Yes
IS-IS — — Yes
Snapshot routing Yes Yes Yes
NTP Yes Yes Yes
Bridging (transparent and Yes Yes Yes
translational)
Multiring Yes Yes Yes
LAN extension host Yes Yes Yes
IPX — Yes Yes
NLSP — Yes Yes
IPXWAN 2.0 — Yes Yes
RTMP — Yes Yes
SMRP — Yes Yes
SRTP — — Yes
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Feature Set

IP/Managed Desktop/ Enterprise/RMON/
Feature Modems Managed Modems Managed Modems
AppleTalk \érsions 1 and 2 — Yes Yes
AURP — Yes Yes
DECnet IV — Yes Yes
DECnet V — — Yes
Apollo Domain — — Yes
Banyan VINES — — Yes
ISO CLNS — — Yes
XNS — — Yes
Lock-and-Key Yes Yes Yes
MD?5 routing Yes Yes Yes
authentication
Kerberized login — — Yes
V.120 — — Yes
SRB — — Yes
RSRB — — Yes
APPN — — —
FRAS BAN — — Yes
DLSw (RFC 1795) — — Yes
DLSw+ — — Yes
SDLC — — Yes
SDLLC — — Yes
STUN — — Yes
TG/COS — — Yes
QLLC — — Yes
Bisync — — Yes
DSPU — — Yes
NetView Native Service = — — Yes
Point
Protocol translation — — Yes
TN3270 — — Yes
LAT — — Yes
SRT bridging — — Yes
XRemote — — Yes
Telnet Yes Yes Yes
PAD Yes Yes Yes
Autolnstall Yes Yes Yes
Modem autoconfiguring — — Yes
Router monitoring Yes Yes Yes
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Feature Set

IP/Managed Desktop/ Enterprise/RMON/
Feature Modems Managed Modems Managed Modems
DHCP Yes Yes Yes
NASI — — —
NetBEUI over PPP — — —
RADIUS Yes Yes Yes
Modem Management Yes Yes Yes

1. All feature sets include RMON alarm and events groups. Full, nine-group RMON support is included in the feature sets
indicated.
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Update to Configuration Guides

The documentation in the sections below supplemeniSdhéguration Fundamentals
Configuration Guideand theAccess Services Configuration GuiBeinters to chapter titles and
sections are shown italic typeface.

Add the “Enable Digital and Analog Users to Access Network Resources” section and the
“Configure Integated Modems” section to the “Configuringrminal Lines and Modem Support”
chapter of théAccess Services Configuration Guide

Enable Digital and Analog Users to Access Network Resources
The Cisco AS5200 supports the needs of the following users:
® Small office or home users who use analog modems to dial in from disparate locations. These

incoming analog calls enter the T1 PRI inked, connect to an igated AS5200 modem, and
access network resources.

® Telecommuters and centrafioks who are increasingly using ISDN Basic Rate laterf(BRI),
ISDN Primary Rate Interface (PRI), and ISDN digital modems to access enterprise networks.
These incoming digital data connections and calls enter the T1 PRadatarid directly connect
to network resources.

Figure 1 shows how the AS5200 services these types of users.

Figure 1 Cisco AS5200 Topology

y—
EII
Cisco AS5200 !

Windows NT
server

Novell

’L server
Two T1 PRI

A

lines E

.
—

Macintosh

‘—;/? server

Macintosh

ISDN or TA

im

H6304

Configure Integrated Modems

You can configure asynchronous services with the Cisco AS5200 using théGSseoftware. To
access, monitor, test, and manage integrated modems, perform the tasks in the following sections:

® Understand and Locate Integrated Modems

® Monitor Modems and Enable Modem Events
® Troubleshoot and Manage Modems

® Send AT Commands to Manageable Modems

® Poll Manageable Modems
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® Download Modem Firmware

Understand and Locate Integrated Modems

The Cisco AS5200 contains igrated V34 modems that areanageabldalso known aselec} or
nonmanageablélso knevn asreliable). Each manageable modem has one out-of-band port, which
is used for polling modem statistics and creating a directly connected session for transmitting
attention (A) commands. Nonmanageable modems do ne bat-of-band ports. As you use this
document, note which commands apply to manageable versus nonmanageable modems.

Incoming ISDN and analog calls access the AS5200 through the dual T1 PRI interfaces. Unlike
digital calls, incoming analog calls are first terminated and then converted to digital data at the
modem card.

Each TTY line is directly mapped to an integrated AS5200 modem as shown in Table 5. The TTY
lines 1 through 24 directly connect to modems 1/0 through 1/23, which are installed in the first
chassis slot. The TTY lines 25 through 48 directly connect to modems 2/0 through 2/23, which are
installed in the second chassis slot.

Table 5 TTY Lines Associated to Integrated AS5200 Modems

TTY Slot/ TTY Slot/
Line Modem Port Number Line Modem Port Number
1 1/0 25 2/0
2 11 26 2/1
3 1/2 27 2/2
4 1/3 28 2/3
5 1/4 29 2/4
6 1/5 30 2/5
7 1/6 31 2/6
8 1/7 32 2/7
9 1/8 33 2/8
10 1/9 34 2/9
11 1/10 35 2/10
12 1/11 36 2/11
13 1/12 37 2/12
14 1/13 38 2/13
15 1/14 39 2/14
16 1/15 40 2/15
17 1/16 41 2/16
18 1/17 42 2/17
19 1/18 43 2/18
20 1/19 44 2/19
21 1/20 45 2/20
22 1/21 46 2/21
23 1/22 47 2/22




Configure Integrated Modems

TTY Slot/ TTY Slot/
Line Modem Port Number Line Modem Port Number
24 1/23 48 2/23

Note Table5 reflects the modem mapping for a Cisco AS5200 using 4@atezl modems. If the
first chassis slot in the access seiig not occupied by a modem card, the TTY lines 1 to 24 connect
to modems 2/0 through 2/23.

The following example shows TTY line 3 directly connected to modem 1/2, which is the third
modem port in the first chassis slot:

AS5200# show modem 1/2
Mdm Typ Status Tx/Rx G Duration TX RX RTS CTS DSR DCD DTR
1/2 VFC Bad* 19200/19200 0 00:17:11 x X X X X X X

Modem 1/2, AS5200 Manageable Modem, TTY3
Firmware (Boot) Rev: 1.0.23(1.0.5)

Modem config: Incoming and Outgoing

Protocol: Normal, Compression: None
Management config: status and AT session polling
TX signals: -17 dBm, RX signals: -33 dBm

0 incoming completes, 0 incoming failures,

0 outgoing completes, 0 outgoing failures,

0 failed dial attempts, 0 ring no answers, 0 busied outs
0 no dial tones, 0 dial timeouts, 0 watchdog timeouts
0 no carriers, 0 link failures, 1 resets

0 protocol timeouts, 0 protocol errors, 0 lost events

2400-  2400-14400 14400+
# of connections 0 0 0

Mdm Typ Status Tx/Rx G Duration TX RX RTS CTS DSR DCD DTR
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Monitor Modems and Enable Modem Events

You can view various modem statistics and configure modem events using the Cisco IOS software

with the Cisco AS5200.

Show Modem Performance

To show modem performance statistics, perform the following tasks in EXEC mode:

Task Command

Show various performance statistics for a modenshow modem[slot/modem-porf group numbef
or group of modems.

Shaw the call switching module status for a modershow modem csnjslot/modem-port group numbef
or group of modems.

Show the event log status for a modem or group show modem logslot/modem-porfgroup numbe]1
modems.

Display the cumulative system statistics for all show modem summarj'/
modems installed in the access server.

Display all directly connected AT sessions active show modem at-modé
on the access server.

1. This command does not apply to nonmanageable modems.

To create an asynchronous interface and use it as a group interface associated with a group of
modems, refer to the “Configuring Interfaces” chapter irtbiefiguration Fundamentals
Configuration Guide

Enable Incoming and Outgoing Voice Calls

To enable incoming ISDN voice calls to access the AS5200 call switch module and integrated
modems, perform the following task in interface configuration mode:

Task Command

Enable ISDN wice calls to dial into and dial out ofisdn incoming-voice moderh
the AS5200.

1. Without configuring this command, the voice calls cannot be routed to the internal modems.

Incoming ISDN digital calls are unaffected by this command.

See the “AS5200 Configuration Examples” section for the “ISDN Voice Calls Example” and the
“Allocating Channels for Channelized T1.”

Set Modem Recovery Time

10

To set the maximum amount of time the call switching modali¢gsvior a local modem to respond
to a request before it is considered letkn a suspended state, perform the ¥alg task in global
configuration mode:

Task Command

Set maximum time local modems will wait fora modem recovery-timeminutes
response. The default is 5 minutes.
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This command does not apply to nonmanageable modems.

After the call switching module resets a suspended modem, the module recovers to a default call
switching module state.

Set Modem Event Buffer

To configure the size of the histonyeat queue Wiffer for manageable modems in the accesseserv
perform the following task in global configuration mode:

Task Command

Define the number of modem events that each modem buffer-sizenumber
modem is able to store. The default is 100 events
for each modem.

This command does not apply to nonmanageable modems.

Use theshow modem logcommand to view modem events.

Troubleshoot and Manage Modems

This section describes how to troubleshoot the integrated modems and remove them from dial-up
connection services.

Perform a Modem Startup Test

To perform diagnostic testing on all the installed modems during the system’s initial power-up or
rebooting process, perform the following task in global configuration mode:

Task Command

Perform diagnostic testing for all modems. modem startup-test

The results of the modem startup test are displayed igt#tescolumn of theshow modem

command’s output. Modems that pass the diagnostic test are matkiés] Basy Downloading
andResetModems thatdil the diagnostic test are markasBad*. These modems cannot be used

for call connections. Depending on how many modems are installed, this diagnostic test may take
from 5 to 15 minutes to complete.

Perform additional testing on an inoperative modem by executingshemodem back-to-back
command. Th@o modem startup-testcommand disables startup testing.

See the “AS5200 Configuration Examples” section for the “Modem Startup Test Example.”

Test Two Modems Back-to-Back

Perform additional testing on a modem suspected of being inoperable by conducting a series of
internal back-to-back connections and data transfers between two modems. All modem test
connections occur inside the accesseseFor example, if mobile users cannot dial into modaf®,

which is the sixth modem port on the modem board in the second chassis slot, attempt a back-to-back
test with modem 2/5 and a known functioning modem such as modem 2/6.

11
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Remove Inoperable

Use the follaving command in EXEC mode to perform internal back-to-back modem tests between
two modems:

Task Command

Perform internal back-to-back modem tests test modem back-to-backirst-slofmodem-number
between two modems. second-sldmodem-number

You might need to enable this command oresd diferent combinations of modems to determine
which one is not functioning properly. A pair of operable modems successfully connect and
complete transmitting data in both directions. An operable modem and an inoperable modem do not
successfully connect with each other.

See the “AS5200 Configuration Examples” section for the “Back-to-Back Modem Test Example.”

Modems from Service

To remare modems from service and indicate them as suspected/enpioobe inoperable, perform
the following task in line configuration mode:

Task Command

Specify a modem as inoperable. modem bad

If you mark asinglemodem as inoperable using this command, it appe&8adswithout the
asterisk (*)—in theStatuscolumn of theshow modemcommand’s output for that particular
modem. A modem maekl inoperable by thmodem startup-testcommand appears Bad* in the
show modemcommand output for that particular modem. Usenihenodem badcommand to
unmark a modem dad* or Bad and restore it for dial-up connection services.

See the “AS5200 Configuration Examples” section for the “Inoperable Modem Example.”

Hold and Reset a Modem

12

To reset and isolate the modem haaidsvfor extensive troubleshooting, perform the following task
in line configuration mode:

Task Command

Reset and isolate the modem hardware. modem hold-reset

Use this command if you argperiencing extreme modem behavior (for example, if the modem is
uncontrollably dialing into the network). This command prevents the modem from establishing
software relationships such as those created higshdack-to-back modemcommand and the
modem startup-testcommand. The modem is unusable whilerttoeelem hold-resetcommand is
configured.

This command is also used to reset a modem that is frozen in a suspended state. Disable the
suspended modem with theodem hold-resetcommand, and then restart hardware initialization
with theno modem hold-resecommand.

A modem decommissioned by theodem hold-resetcommand does not accept modem firmware
upgrades using theopy modemcommand.

See the “AS5200 Configuration Examples” section for the “Hold and Reset Modem Example.”
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Disable a Modem from Dial-Up Services

Debug a Modem

To disable modems from dialing or answering calls, perform one of the following tasks in line
configuration mode:

Task Command

Gracefully disable a modem from dial-up services.modem busyout

Abruptly shut down a modem from dial-up servicesnodem shutdown

Themodem kusyoutcommand is notecuted until the aste modem is idle. No agt connections

are interrupted when you use this command. In contragiddem shutdowncommand

immediately terminates all aed connections on the specified modem. The resulting modem status
for both these commands is the same.

Enable theno form of these commands to restore a modem for dial-up services.
You can still configure the following commands on a disabled modem:

® test modem back-to-back

® clear modem

® modem bad

® copy modem

See the “AS5200 Configuration Examples” section for the “Disable Modem Examples.”

To debug a modem or group of modems, perform the following tasks in EXEC mode:

Task Command

Debug a modem'’s out-of-band port, which is debug modem oolfslot/modem-port group group-number
used to poll modem events.

Dehug a call switching module, which is used talebug modem csnjslot/modem-portgroup group-numbelr
connect calls.

Debug the call trace, which determines why debug modem tracgnormal | abnormal | all]
calls are terminated. Use thieykvord only with [slot/modem-portgroup group-numbelr
manageable modems. Upload the call trace on

normal, abnormal, orall call terminations.

Use thedebug modemcommand to do the following:
® Debug the out-of-band port, which is used for polling modem events
® Debug the call switching module, which is used to connect calls

® Debug the uploaded modem call trace to the syslog server, which determines why calls are
terminated

To create an asynchronous interface and use it as a group interface associated with a group of
modems, refer to the “Configuring Interfaces” chapter irtbiefiguration Fundamentals
Configuration Guide

See the “AS5200 Configuration Examples” section for the “Debug Modem Example.”

13
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Send AT Commands to Manageable Modems

Each AS5200 manageable modem has one out-of-band port, which is used to poll modem statistics
and transmit AT commands. The Cisco |OS software uses a directly connected session to transfer
information to an out-of-band portoTransfer A commands, you must permit a directly connected
session on a modem, open a directly connected session and send AT commands to a modem, and
clear a directly connected session from a modem.

Note This section does not apply to nonmanageable modems, which de@atitaf-band ports.

Permit a Directly Connected Session

To permit a manageable modem to accept a directly connected session, which is enabtdtby def
on all modems, perform the following task in line configuration mode:

Task Command

Permit a modem to accept a directly connected sessionmodem at-mode-permit

Theno modem at-mode-permitcommand disables a modem from accepting a direct connection,
which is useful for ensuring modem security.

See the “AS5200 Configuration Examples” section for the “Directly Connected Session Example.”

Open a Directly Connected Session and Transmit AT Commands

To open a directly connected session and enablfAmand mode, which is needed to transmit to
a manageable modem, perform the following command in EXEC mode:

Task Command

Open a directly connected session and enter AT command mioaglem at-modeslot/modem-port

Once you enable this command, you can transidoinmands directly from your terminal session.
Most incoming or outgoing calls on the modem are not interrupted when you open a directly
connected session and transmit AT commands. However, some AT commands interrupt a call—for
example, theA\TH AT command, which hangs up a call.

Open and close one directly connected session at a time. Multiple open directly connect sessions
slow down modem performance.

Refer to thel2-Port Modem AT Command Set and Register Sumpadatication (part of the
AS5200 documentation set) for a complete list of AT commands that you can transmit.

See the “AS5200 Configuration Examples” section for the “Transmit AT Command Example.”

14
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Clear a Directly Connected Session
You can clear or terminate an active directly connected session in two ways:

— Pres<trl-C after transmitting all A commands as instructed by the system when you enter
AT command mode.

— Enter a second Telnet session and enableltfae modem at-modeslot/modem-port
command in EXEC configuration mode. This method is used for closing a directly connected
session that may have been mistakenly left open by the first Telnet session.

See the “AS5200 Configuration Examples” section for the “Clear Session from a Second Telnet
Session Example.”

Poll Manageable Modems
Each manageable modem has one out-of-band port, which is used for polling modem statistics.

Note This section does not apply to nonmanageable modems, which de@aiitaf-band ports.

Set Time Interval between Polls

To set the time interval between the polls that are sent to the local modems for reporting modem
status and statistics, perform the following task in global configuration mode:

Task Command

Specify the number of seconds between polls. Theodem poll timeseconds
default is 12 seconds.The configuration range is 2
to 120 seconds.

See the “AS5200 Configuration Examples” section for the “Time Interval Example.”

Poll for Modem Statistics

To poll for a modem’s status and statistics through its out-of-band port, perform the following task
in line configuration mode:

Task Command

Poll for a modem'’s status and statistics. modem status-poll

Theno modem status-policommand disables status polling through the out-of-band port for a
specified modem.

See the “AS5200 Configuration Examples” section for the “Modem Polling Example.”

15
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Set Polling Attempts

To set the maximum number of polling attempts used tovetadocal moders’status or statistics,
perform the following task in global configuration mode:

Task Command

Set maximum number of polling attempts. The modem poll retry number
default is three polling attempts. The configuration
range is from 0 to 10 attempts.

If the number of attempts to retrieve modem status or statistics exceedsrberyou define, the
out-of-band port is renved from operation. In this case, you must reset the modem duardaing
theclear modemcommand.

See the “AS5200 Configuration Examples” section for the “Polling Attempts Example.”

Download Modem Firmware

To download firmware to modems in the access sgrperform one of the follwing tasks in EXEC
mode:

Task Command
Copy modem firmware from Flash memory to a modem. copy flash modem
Copy modem firmware from a TFTP server to a modem. copy tftp modem

Copy modem firmware remotely from a network server to a modem. copy rcp modem

After you enter a command, you are prompted for tlenttmad destination, the remote host name,
and the path leading to the source modem firmware as requested by the system software.

If a modem that you wish to upgrade isip with a call when theopy modemcommand is enabled,
the upgrade for that modem yields until the active call is dropped. All other idle modems in the
upgrade range proceed with the downloading operation.

See the “AS5200 Configuration Examples” section for the “Download Firmware Examples.”

Add the “Display an AS5200 Time Division Multiplexer” section to the “Configuring Interfaces”
chapter of theConfiguration Fundamentals Configuration Guide

Display an AS5200 Time Division Multiplexer

The time division multiplexer (TDM) bus receives incoming digital data and digitized analog calls
and redirects them to the PRI board and integrated modems. This section describes how to view a
shapshot of the incoming TDM data and the internal TDM connections.

Display TDM Memory

16

Each TDM lus deice in the Cisco AS5200 containsatypes of memoryconnection memomnd

data memoryThe TDM data memory holds the inbound and outbound frames. Each frame has 32
channels to be processed. The TDM connection memory determines the internal hardware
connections for each channel held in data memory.
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Display TDM Connection Memory

To display a snapshot of the TDM bus connection memory’s output, perform the following task in
EXEC mode:

Task Command

Display connection memory for the TDM. show tdm connectiongmotherboard | slot numbej?

1. If you do not specify a keyword, all TDM connection information in the Cisco AS5200 is displayed.

Each TDM device has eight inputs and eight outputs. Each input and output is a serial stream of
frames that has 32 channels (also knowtinasslot3 of data. The channel destinations held in
connection memory are displayed in hexadecimal numbers. The five least significant bits represent
the source channel. The three most significant bits represent the source stream (also known as the
source framg Up to eight streams and 32 possible channels per stream can be switched by each
TDM device.

When an inbound modem call is received, the call switching module notifies the TDM driver to
connect the inbound channel to a given modem. The call switching module is responsible for
managing which modem gets chosen from the modem pool.

Theshow tdm connectioncommand shows the connection memory for all TDM connections in
the access server if you do not limit the display to the motherboard or a slot.

See the “AS5200 Configuration Examples” section for the “TDM Connection Memory Example.”

Display TDM Data Memory

Debug TDM

To display a snapshot of the TDMd$data memoryvhich receies and processes incoming frames
and channels from the network, perform the following task in EXEC mode:

Task Command

Display a snapshot of the TDM data memory.  show tdm data[motherboard | slot numbejt

1. If you do not specify a keyword, all TDM data information in the Cisco AS5200 is displayed.

See the “AS5200 Configuration Examples” section for the “TDM Data Memory Example.”

To display TDM bus connection information each time a connection is made, such as between the
PRI card and a modem card, perform the following task in EXEC mode:

Task Command

Display source and destination connection information. One TDM devidebug tdm
exists on the PRI board, on the motherboard, and on each modem board.

Expect up to 256 TDM connections to be displayed on your terminal when this command is enabled.

Add the “Configure Channelized T1 on the Cisco AS5200” section to the “Configuring Terminal
Lines and Modem Support” chapter of thecess Services Configuration Guide.

17
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Configure Channelized T1 on the Cisco AS5200

The Cisco AS5200 Universal Access Server is an ISDN-capable access server that can make and
receive ISDN and analog calls from remote clients needing access torketsources. The Cisco
AS5200 has two T1 controllers, which can be configured individually.

On a Cisco AS5200, you can allocate thezdlable channels for channelized T1 in the failng
four ways:

1
2

All 24 channels can be configured to support ISDN PRI.

If you are not running PRI ISDN, all channels can be configured to support channel-associated
signaling (also knen asrobbed-bit signalinyy which enables an AS5200 modem to reegind
make analog calls.

All 24 channels can be configured in a single channel group.

Mix and match channels supporting ISDN PRI, robbed bit signalling, and channel grouping
across the same T1 line.

For example, on the same channelized T1 you can configupe-ip@up timeslots 1-10
commandchannel-group 11 timeslots 11-16ommand, andas-group 17 timeslots 17-23
command. This is a rare configuration, because it requires you to align the correct range of
timeslots on both ends of the connection.

To configure the T1 controllers in the Cisco AS5200, perform the tasks in the following sections:

Configure the T1 Controllers to Make and Receive Calls

Configure the ISDN D-Channel Serial Interfaces

Configure the T1 Controllers to Make and Receive Calls

Set parameters for a T1 controller to make and receive calls. To do so, perform the following steps
beginning in global configuration mode:

18

Task Command

Step1 Enable the T1 0 controller, and enter controllert1 0

controller configuration mode.

Step 2 If the channelized T1 line connects to a cablelength longdbgain-value dbloss-value

smart jack instead of a CSU, set pulse
equalization (use parameter values
specified by your telco).

Step3 Set the framing to match your telco’sframing esf

offering, which in most cases ésf

Step4 Set the line code type to match your linecode b8zs

telco’s offering, which in most cases
is b8zs

Step5 Configure one T1 line to serve as the  clock source line primary!

primary or most stable clock source line.
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Task Command

Step 6 Configure channels on this T1 controller pri-group timeslots 1-24
for ISDN PRI.
or
If you are not running ISDN, configure cas-group 1 timeslots 1-24
channels to accept voice calls.
or
If you are not running ISDN, configure channel-group 1 timeslots 1-24
channels for synchronous serial
communications.

This step creates interfaces that you can configure.

Step 7 Set the facilities data link exchange fdl {att | ansi}
standard for the CSU, as specified by your
service provider.

1. Configure the other T1 line as the secondary clock source.

Repeat Steps 1 through 7 to configure T1 controller 1, making sure in Step 5 to select T1 controller
1's line as the secondary clock source. You do not have to configure the timeslots in the same way
on the two T1 controllers. You can configure the timeslots on this second controller as needed, no
matter how you configured the timeslots in T1 controller O.

Configure the ISDN D-Channel Serial Interfaces

Once you create the interfaces,two corresponding D channel serial interfaces are automatically
created. Serial interface 0:23 is the D channel for T1 controller O, and serial interface 1:23 is the D
channel for T1 controller 1. You must configure each serial interface to receive and make calls.

To configure an ISDN D-Channel serial interface, perform the following steps beginning in global
configuration mode:

Task Command

Step 1 Specify the D channel of the first PRI linanterface serial 0:23

Step 2 Configure all incomingeice calls to go to isdn incoming-voice modent, 2
the Cisco AS5200’s integrated modems.

Step 3 Assign this interface to a dialer interface.dialer rotary-group number®
The dialer interface’s protocol
characteristics apply to each interface
assigned to it.

1. Because some telcos charge more for ISDN data calls, you might want to configure the isdn incoming-voice isdn
command to process ISDN calls as voice calls, which provides you with data service at a voice billing rate.

2. Native ISDN calls are directed like a protocol.

3. The address you will assign to the dialer interface is used for the hunt group provided by the phone comany.

Repeat Steps 1 through 3 for serial interface 1:23, which is the D channel on the second T1
controller.

Add the “Configure RMON for the AS5200” section to the “Managing the System” chapter in the
Configuration Fundamentals Configuration Guide.
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Configure RMON for the AS5200

To set a Remote Monitoring (RMON) alarm or event, perform one of the following tasks in global
configuration mode:

Task Command

Set an alarm on a MIB object. rmon alarm number variable intervaldelta | absolute
rising-threshold value[event-numbé@rfalling-threshold value
[event-numbéifowner string]

Add or remove an event in the RMON rmon eventnumber{log] [trap community[description string] [owner
event table. string]

You can set an alarm on any MIB object in the access server. To disable an alarm, you must enable
theno form of this command on each alarm you configure. You cannot disable all the alarms you
configure at once. Refer to RFC 1757 to learn more about alarms and events and how they interact
with each other.

See the “AS5200 Configuration Examples” section for the “RMON Alarm and Event Examples.”

Add the “AS5200 Configation Examples” section to the “Configuringrfinal Lines and Modem
Support” chapter of théccess Services Configuration Guide.

AS5200 Configuration Examples
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The following section provides example AS5200 configurations, including a sample startup
configuration:

® Sample Startup Configuration for the Cisco AS5200
® Allocating Channels for Channelized T1

® Back-to-Back Modem Test Example

® Clear Session from a Second Telnet Session Example
® Clock Source Example

® Debug Modem Example

® Directly Connected Session Example

® Disable Modem Examples

® Download Firmware Examples

® Inoperable Modem Example

® |SDN Voice Calls Example

® Hold and Reset Modem Example

® Modem Polling Example

® Modem Startup Test Example

® Polling Attempts Example

® Pulse Equalization Example

® RMON Alarm and Event Examples
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® Time Interval Example

® Clock Source Example

® TDM Connection Memory Example
® TDM Data Memory Example

® Transmit AT Command Example

® Facilities Data-Link Example

Sample Startup Configuration for the Cisco AS5200

This section includes a complete start up configuration for the Cisco AS5200. This configuration
includes a comprehensive setup for dialing in to IP, IPX, and AppleTalk networks.

Configuring Security
The following configuration establishes a base security and local database:

aaa new-model

aaa authentication login default local

aaa authentication login console none

aaa authentication ppp default if-needed local
username jojackso password 7 kjfow34899347xkccx
username wmays password 7 dfl;fd45065rgkv;lhnk
username bruth password 7 kldte40095565rgh89r9834

username hwilliam password 7 tyiewzl0454003498¢
!

Setting the ISDN Switch Type
The following global configuration command sets the ISDN switch type:

isdn switch-type primary-5ess

Configuring IP Dialin
The following commands configure the appropriate interfaces for IP dialin:

controller T1 0
framing esf
linecode b8zs
clock source line primary
pri-group timeslots 1-24
|

controller T1 1
framing esf
linecode b8zs
clock source line secondary
pri-group timeslots 1-24
|

interface Serial0:23
isdn incoming-voice modem
dialer rotary-group 1

!

interface Seriall:23
isdn incoming-voice modem
dialer rotary-group 1

!

interface Loopback0
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ip address 172.16.254.254 255.255.255.0
|
interface EthernetO
ip address 172.16.1.1 255.255.255.0
|
interface Group-Asyncl
ip unnumbered Loopback0
ip tcp header-compression passive
encapsulation ppp
async mode interactive
peer default ip address pool default
dialer-group 1
dialer idle-timeout 3600
ppp authentication pap chap default
group-range 1 48
1
interface Dialerl
ip unnumbered Loopback0
encapsulation ppp
peer default ip address pool default
ip local pool default 172.16.254.1 172.16.254.48
dialer in-band
dialer-group 1
dialer idle-timeout 3600
ppp multilink
ppp authentication chap pap default

Configuring Modem Lines
The following example configures modem lines 1 to 48:

line 148
autoselect during-login
autoselect pppmodem InOut
modem autoconfigure type microcom_hdms
transport input all
stopbits 1
rxspeed 57600
txspeed 57600
flowcontrol hardware
login local

Assigning a Routing Protocol
The following commands configure enhanced IGRP:

router eigrp 202
network 172.16.0.0

Configuring a Dialin Pool, Domain Name, DNS Server, and NBNS Server

The following commands configure a range of IP addresses in an IP address pool, a domain name,
and name servers:

ip domain-name cisco.com
ip name-server 172.16.99.99
|

async-bootp dns-server 172.16.10.100 172.16.39.67
async-bootp nbns-server 172.16.200.200 172.16.201.200
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Enabling IPX Dialin

The following commands enable IPX dialin:

dialer-list 1 protocol ip permit

ipx routing 0060.3ef1.6f74

interface LoopbackO
ipx network FEFEFE

interface Ethernet 0

ipx network 123ABCD encapsulation SAP

interface Group-Asyncl
group-range 1 48
ipx ppp-client Loopback0

interface Dialerl

ipx unnumbered loopback 0

dialer map ipx FEFEFE.0000.0c00.1234 name stock
dialer map ipx FEFEFE.0000.0¢c00.4567 name john
dialer map ipx FEFEFE.0000.0c00.89AB name cisco
dialer-list 1 protocol ipx permit

Configuring AppleTalk Dialin

The folloving commands enable users running PPP applications to dial in to an @lppiefwork:

appletalk routing

appletalk virtual-net 2 ATCP Zone
appletalk cable-range 1-1 1.120

appletalk zone Ethernet
appletalk client-mode

Allocating Channels for Channelized T1

You can configure the 24 channels of a channelized T1 to support ISDN PRI, robbed bit signaling,
channel grouping, or a combination of all three.

Allocating all Channels for ISDN PRI

The following example shes you hav to configure all 24 channels to support ISDN PRI on a Cisco

AS5200:

AS5200(config)# controller T1 0

AS5200(config-controller)#
AS5200(config-controller)#
%LINEPROTO-5-UPDOWN

%LINEPROTO-5-UPDOWN
%LINEPROTO-5-UPDOWN

pri-group timeslots 1-24

: Line protocol on Interface Seriall:0, changed state to down
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:

Line protocol on Interface Seriall:1, changed state to down
Line protocol on Interface Seriall:2, changed state to down
Line protocol on Interface Seriall:3, changed state to down
Line protocol on Interface Seriall:4, changed state to down
Line protocol on Interface Seriall:5, changed state to down
Line protocol on Interface Seriall:6, changed state to down
Line protocol on Interface Seriall:7, changed state to down

: Line protocol on Interface Seriall:8, changed state to down
: Line protocol on Interface Seriall:9, changed state to down
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:
%LINEPROTO-5-UPDOWN:

Line protocol on Interface Seriall:10, changed state to down
Line protocol on Interface Seriall:11, changed state to down
Line protocol on Interface Seriall:12, changed state to down
Line protocol on Interface Seriall:13, changed state to down
Line protocol on Interface Seriall:14, changed state to down
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%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:15, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:16, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:17, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:18, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial1:19, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:20, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:21, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:22, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:23, changed state to up
%LINK-3-UPDOWN: Interface Seriall:23, changed state to up

Allocating all Channels for Robbed Bit Signaling

The following example shows youudo configure all 24 channels to support robbed bit signaling
on a Cisco AS5200:

AS5200(config)# controller T1 0
AS5200(config-controller)#
AS5200(config-controller)#
%DSX0-5-RBSLINEUP: RBS of controller 1 timeslot 1 is up
%DSX0-5-RBSLINEUP: RBS of controller 1 timeslot 2 is up

cas-group 1 timeslots 1-24
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%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
: RBS of controller 1 timeslot 5 is up
: RBS of controller 1 timeslot 6 is up
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
: RBS of controller 1 timeslot 14 is up
: RBS of controller 1 timeslot 15 is up
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
: RBS of controller 1 timeslot 23 is up
: RBS of controller 1 timeslot 24 is up

%DSX0-5-RBSLINEUP
%DSX0-5-RBSLINEUP

%DSX0-5-RBSLINEUP
%DSX0-5-RBSLINEUP

%DSX0-5-RBSLINEUP
%DSX0-5-RBSLINEUP

RBS of controller 1 timeslot 3 is up
RBS of controller 1 timeslot 4 is up

RBS of controller 1 timeslot 7 is up
RBS of controller 1 timeslot 8 is up
RBS of controller 1 timeslot 9 is up
RBS of controller 1 timeslot 10 is up
RBS of controller 1 timeslot 11 is up
RBS of controller 1 timeslot 12 is up
RBS of controller 1 timeslot 13 is up

RBS of controller 1 timeslot 16 is up
RBS of controller 1 timeslot 17 is up
RBS of controller 1 timeslot 18 is up
RBS of controller 1 timeslot 19 is up
RBS of controller 1 timeslot 20 is up
RBS of controller 1 timeslot 21 is up
RBS of controller 1 timeslot 22 is up

Allocating all Channels to Server as One Channel Group

The following example shies you hav to configure all 24 channels as one channel group on a Cisco
AS5200:

AS5200(config)# controller T1 0
AS5200(config-controller)#
AS5200(config-controller)#
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:1, changed state to down
%LINK-3-UPDOWN: Interface Seriall:1, changed state to up
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:1, changed state to up

channel-group 1 timeslots 1-24
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Mixing and Matching Channels

The following example shows you how to configure all 24 channels to support a combination of
ISDN PRI, robbed bit signaling, and channel grouping. The range of timeslots that you allocate must
match the timeslot allocations that your centrétefchooses to use. This is a rare configuration due

to the complexity of aligning the correct range of timeslots on both ends of the connection.

The following configuration creates serial ineés 0 to 9, which correspond to ISDN PRI timeslots

1 to 10 (shwn as serial 1:0 through serial 1:9). The serial line 1:23 is the D channel, which carries
the analog signal bits that dial a modem’s phone number and determine if a modem is busy or
available. The D channel is automatically created and assigned to timeslot 24.

AS5200(config)# controller T1 0

AS5200(config-controller)# pri-group timeslots 1-10

AS5200(config-controller)#

%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:0, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:1, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:2, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:3, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:4, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:5, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:6, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:7, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:8, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:9, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:23, changed state to up
%LINK-3-UPDOWN: Interface Seriall:23, changed state to up

Channelized T1 data is transmitted over timeslots 11 through 16, which are assigned to serial
interface 1 and virtual channel group 11 (shown as serial 1:11) in the next configuration example.
However, notice how the earlier attempt to configure channel group 1 is denied because timeslot 1
is used by the previous ISDN PRI group configuration:

AS5200(config-controller)# channel-group 1 timeslots 11-16
%Channel-group 1 is already an isdn channel
AS5200(config-controller)# channel-group 11 timeslots 11-16

AS5200(config-controller)#

%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:11, changed state to down
AS5200(config-controller)#

%LINK-3-UPDOWN: Interface Seriall:11, changed state to up
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall:11, changed state to up

The channel associated signal E&M is configured on virtual signal group 17 for the remaining 17 to
23 timeslots, which are used for incoming and outgoing analog calls. There is no speciicanterf
such as the serial interface show in the earlier examples, that corresponds to the timeslot range.
Notice hav channel number 12 can not be used to configure these timeslots, because it is used in the
previously configured channel group range, which is timeslots 11 to 16.

AS5200(config-controller)# cas-group 12 timeslots 17-23
The channel has been assigned to pri or channel-group
AS5200(config-controller)# cas-group 17 timeslots 17-23

AS5200(config-controller)#

Back-to-Back Modem Test Example

The first part of the following example shows a successful connection between modem 2/1 and
modem 2/0, whicherifies normal operating conditions between thesenhwdems. Haever when

modem 2/1 is tested against modem 2/3, the back-to-back modem test fails. Therefore, modem 2/3
is suspected or proven to be inoperable. Modem 2/3 is removed from dial-up services through the
use of thenodem badcommand on line 28.

AS5200# test modem back-to-back 2/1 2/0
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Repetitions (of 10-byte packets) [1]: 10

AS5200#

%MODEM-5-B2BCONNECT: Modems (2/1) and (2/0) connected in back-to-back test: CONN
ECT9600/REL-MNP

%MODEM-5-B2BMODEMS: Modems (2/0) and (2/1) completed back-to-back test: success/
packets = 20/20

AS5200# test modem back-to-back 2/1 2/3

Repetitions (of 10-byte packets) [1]: 10

AS5200#

%MODEM-5-BADMODEMS: Modems (2/3) and (2/1) failed back-to-back test: NOCARRIER
AS5200# configure terminal

AS5200(config)#  line 28

AS5200(config-line)# modem bad

AS5200(config-line)# end

Once you enter thiest modem back-to-backcommand, you must define the number of packets
transmitted between modems at Repetitiongprompt. The ideal range of packets to transmit and
receive is from 1 to 100. The default is 1 packet. The response message (for example,
“success/packets = 2/2”) tells you how many packets were successfully Betitdirections
compared to the total number of packets attempted to be sent in both directions. Because the
software reports the packet total in both directions, the reported numbgre sireesthe number
you originally specify.

Clear Session from a Second Telnet Session Example
The following example shows Wwdo execute thenodem at-modecommand from aédlinet session:

AS5200# modem at-mode 1/1
The following example shows how to executediear modem at-modecommand from a second
Telnet session while the first Telnet session is connected to the modem:

AS5200# clear modem at-mode 1/1
clear "modem at-mode" for modem 1/1 [confirm]
AS5200#

The followving output is displayed in the firstlfiet session once the modem is cleared by the second
Telnet session:
Direct connect session cleared by vty0 (171.69.1.164)

Clock Source Example
The following example configures the Cisco AS5200 to use the TO controller for the primary
clocking source and the T1 controller as the secondary clocking source:

AS5200(config)# controller t1 0

AS5200(config-if)# clock source line primary
AS5200(config)#

AS5200(config)# controller t1 1
AS5200(config-if)# clock source line secondary

Debug Modem Example
The following example is sample output from thebug modem trace abnormatommand:

AS5200# debug modem trace abnormal 1/14

Modem 1/14 Abnormal End of Connection Trace. Caller 123-4567
Start-up Response: AS5200 Modem, Firmware 1.0
Control Reply: 0x7C01
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DC session response: brasil firmware 1.0

RS232 event:

DSR=0n, DCD=0n, RI=Off, TST=0ff

changes: RTS=No change, DTR=No change, CTS=No change

changes: DSR=No change, DCD=No change, RI=No change, TST=No change
Modem State event: Connected

Connection event: Speed = 19200, Modulation = VFC

Direction = Originate, Protocol = reliable/LAPM, Compression = V42bis

DTR event: DTR On

Modem Activity event: Data Active

Modem Analog signal event: TX = -10, RX = -24, Signal to noise = -32

End connection event: Duration = 10:34-11:43,

Number of xmitchar= 67, Number of rcvd char = 88, Reason: Watchdog Time-out.

Directly Connected Session Example

The following example permits modem 1/1 on TTY line 1 to accept a directly connected session
using themodem at-mode-permitcommand:

configure terminal
line 1
modem at-mode-permit

Disable Modem Examples

The following example gracefully disables the modem associated with line 1 from dialing and
answering calls. The modem is disabled only after all active calls on the modem are dropped.

configure terminal
line 1
modem busyout

The following example abruptly shuts down the modem associated with line 2. All active calls on
the modem are dropped immediately.

configure terminal
line 2
modem shutdown

Note You do not specify alot/modem-porhumber with thenodem busyoutor modem
shutdown commands. Instead you configure the asynchronous line associated with the modem.

Download Firmware Examples

The following example shows how to copy the modem firmware file caltetem_upgrad&om
the TFTP server calledodem_Serveto modem 2/0, which is installed in the Cisco AS5200:

AS5200# copy tftp modem

Modem Firmware Download Modem Numbers? 2/0

Address or name of remote host [UNKNOWN]? Modem_Server

Source file name? dirt/elem/modem_upgrade

Accessing file 'dirt/elem/modem_upgrade on Modem_Server...

Loading dirt/elem/modem_upgrade .from 223.255.254.254 (via Ethernet0): ! [OK]

Loading dirt/elem/modem_upgrade from 223.255.254.254 (via Ethernet0):
TEHEEEET T T T T L e

[OK - 237503/278528 bytes]
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AS5200#

%MODEM-5-DL_START: Modem (2/0) started firmware download
%MODEM-5-DL_GOOD: Modem (2/0) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

Once the modem firmware successfully downloads, a response message reports the new version
number of the installed modem firrare—for example Rev1.0.23/85.23/85—asmhthe last line
of this example.

The next time you use tloapy tftp modemcommand, the interactive display shows the name of
the previously accessed remote server as the default setting. For eddatge)_Servereplaces
UNKNOWNas shown in this example.

You might want to copy the file to one modem first for testing before copying the file to all the
modems in the access server.

The folloving example shws haw to davnload the same modem firrave file from the TFTP seev
Modem_Server to all the modems in the Cisco AS5200:

AS5200# copy tftp modem

Modem Firmware Download Modem Numbers? all

Address or name of remote host [UNKNOWN]? Modem_Server

Source file name? dirt/elem/modem_upgrade

Accessing file 'dirt/elem/modem_upgrade on Modem_Server...

Loading dirt/elem/modem_upgrade .from 223.255.254.254 (via Ethernet0): ! [OK]

Loading dirt/elem/modem_upgrade from 223.255.254.254 (via Ethernet0):
TEREEERREREEEEE T e e e e e e e e e e e e e e ey

[OK - 237503/278528 bytes]

AS5200#

%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:

%MODEM-5-DL_GOOD:

Modem (2/0) started firmware download
Modem (2/1) started firmware download
Modem (2/2) started firmware download
Modem (2/3) started firmware download
Modem (2/4) started firmware download
Modem (2/5) started firmware download
Modem (2/6) started firmware download
Modem (2/7) started firmware download
Modem (2/8) started firmware download
Modem (2/9) started firmware download
Modem (2/10) started firmware download
Modem (2/11) started firmware download
Modem (2/12) started firmware download
Modem (2/13) started firmware download
Modem (2/14) started firmware download
Modem (2/15) started firmware download
Modem (2/16) started firmware download
Modem (2/17) started firmware download
Modem (2/18) started firmware download
Modem (2/19) started firmware download
Modem (2/20) started firmware download
Modem (2/21) started firmware download
Modem (2/22) started firmware download
Modem (2/23) started firmware download
Modem (2/2) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/10) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/4) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/6) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
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%MODEM-5-DL_GOOD: Modem (2/7) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/12) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/11) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/13) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/1) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/14) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/19) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/22) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/5) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/8) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/9) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/17) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/0) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/3) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/21) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/16) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/15) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/18) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/20) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/23) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

Inoperable Modem Example

The first part of the following example shows a successful connection between modem 2/1 and
modem 2/0, whicherifies normal operating conditions between thesenhwdems. Haever when

modem 2/1 is tested against modem 2/3, the back-to-back modem test fails. Therefore, modem 2/3
is suspected or proven to be inoperable. Modem 2/3 is removed from dial-up services through the
use of themodem badcommand on line 28 (see Table 5).

AS5200# test modem back-to-back 2/1 2/0

Repetitions (of 10-byte packets) [1]: 10

AS5200#

%MODEM-5-B2BCONNECT: Modems (2/1) and (2/0) connected in back-to-back test: CONN
ECT9600/REL-MNP

%MODEM-5-B2BMODEMS: Modems (2/0) and (2/1) completed back-to-back test: success/
packets = 20/20

AS5200# test modem back-to-back 2/1 2/3

Repetitions (of 10-byte packets) [1]: 10

AS5200#

%MODEM-5-BADMODEMS: Modems (2/3) and (2/1) failed back-to-back test: NOCARRIER
AS5200# configure terminal

AS5200(config)#  line 28

AS5200(config-line)# modem bad
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AS5200(config-line)# end

ISDN Voice Calls Example

The following &ample configures incoming and outgoing ISDN analog calls at the D channel serial
interface:

AS5200(config)# interface serial 0:23
AS5200(config-if)# isdn incoming-voice modem
AS5200(config-if)#

Hold and Reset Modem Example
The following example disables a suspended modem and resets its hardware initialization:

configure terminal
line 4

modem hold-reset
no modem hold-reset

Modem Polling Example

The following example enables modem status polling through the out-of-band port connected to
line 1:

configure terminal
line 1
modem status-poll

Modem Startup Test Example
The following example shows how to perform a startup test on the integrated AS5200 modems:

configure terminal
modem startup-test

Display the results of the modem-startup test after you reboot the system by enaldhaythe
modemcommand as shown in the following example:

AS5200# show modem 2/3
Mdm Typ Status Tx/Rx G Duration TX RX RTS CTS DSR DCD DTR
2/3 VFC Bad* 19200/19200 0 00:17:11 X X X X X X X

Modem 2/3, AS5200 Manageable Modem, TTY4
Firmware (Boot) Rev: 1.0.23(1.0.5)

Modem config: Incoming and Outgoing

Protocol: Normal, Compression: None
Management config: status and AT session polling
TX signals: -17 dBm, RX signals: -33 dBm

Polling Attempts Example

The following eample configures the semvto attempt to retnie statistics from a local modem up
to five times before discontinuing the polling effort.

configure terminal
modem poll retry 5
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Pulse Equalization Example

The following example increases the receiver gain by 26 decibels and decreases the transmitting
pulse by 7.5 decibels:

AS5200(config)# controller t1 0
AS5200(config-controller)# cablelength long gain26 -7.5db

RMON Alarm and Event Examples
The following example enables thmon eventcommand:

rmon event 1 log trap eventtrap description "High ifOutErrors" owner sdurham

This example creates RMON event number 1, which is defindéghsfOutErrors and generates

a log entry when the event is triggered by an alarm. Thesdsenamowns the row that is created

in the event table by this command. This example also generates a Simple Network Management
Protocol (SNMP) trap when the event is triggered.

The following example configures an RMON alarm usingthen alarm command:

rmon alarm 10 ifOutErrors.1 20 delta rising-threshold 15 1 falling-threshold 0 owner
jjohnson

This example configures RMON alarm number 10. The alarm monitors the MIB variable
ifOutErrors.1once every 20 seconds until the alarm is disabled, and checks the change in the
variable’s rise or fall. If th&OutErrors.1value shows a MIB counter increase of 15 or more, such
as from 100000 to 100015, the alarm is triggered. The alarm in turn triggatsne@mber 1, which

is configured with themon eventcommand. Possibleents include a log entry or a SNMP trap. If
theifOutErrors.1lvalue changes by 0, the alarm is reset and can be triggered again.

Time Interval Example

The following example sets the time interval between polls to 10 seconds usingdém poll
time configuration command:

configure terminal
modem poll time 10

TDM Connection Memory Example

The following example shows source stream 3 (ST3) channel 2 switched out of stream 6 (ST6)
channel 2:

AS5200# show tdm connections motherboard
MT8980 motherboard unit 0, Control Register = 0x1F, ODE Register = 0x06
Connection Memory for ST6:

Ch0: 0x62, Chl: 0x00, Ch2: 0x00, Ch3: 0x00
Ch4: 0x00, Ch5: 0x00, Ch6: 0x00, Ch7: 0x00
Ch8: 0x00, Ch9: 0x00, Ch10: 0x00, Ch11: 0x00
Ch12: 0x00, Ch13: 0x00, Ch14: 0x00, Ch15: 0x00
Ch16: 0x00, Ch17: 0x00, Ch18: 0x00, Ch19: 0x00
Ch20: 0x00, Ch21: 0x00, Ch22: 0x00, Ch23: 0x00
Ch24: 0x00, Ch25: 0x00, Ch26: 0x00, Ch27: 0x00
Ch28: 0x00, Ch29: 0x00, Ch30: 0x00, Ch31: 0x00
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To interpret the hexadecimal number 0x62 into meaningful information, you must translate it into
binary code. These mwhecadecimal numbers represent a connection fronsaaeam and a channel

on ary stream. The number 6 translates into the binary code 0110, which represents the third-source
stream. The number 2 translates into the binary code 0010, which represents the second-source
channel.

Stream 6 (ST6) channel O is the destination for source stream 3 (ST3) channel 2 in this example.

TDM Data Memory Example

The following example shes a snapshot of TDMus memory where the normal ISDN idle pattern
(OX7E) is present on all channels of the TDM device resident on the motherboard:

AS5200# show tdm data motherboard

MT8980 motherboard unit 0, Control Register = 0x1F, ODE Register = 0x06

Data Memory for STO:

ChO: Ox7E, Chl: Ox7E, Ch2: Ox7E, Ch3: OX7E
Ch4: Ox7E, Ch5: Ox7E, Ch6: Ox7E, Ch7: Ox7E
Ch8: 0x7E, Ch9: 0x7E, Ch10: Ox7E, Ch11: OX7E
Ch12: 0x7E, Ch13: 0x7E, Ch14: OX7E, Ch15: OX7E
Ch16: 0x7E, Chl7: Ox7E, Ch18: Ox7E, Ch19: OX7E
Ch20: 0x7E, Ch21: Ox7E, Ch22: OX7E, Ch23: OX7E
Ch24: 0x7E, Ch25: 0X7E, Ch26: OX7E, Ch27: OX7E
Ch28: 0x7E, Ch29: Ox7E, Ch30: Ox7E, Ch31: OX7E
Data Memory for ST1:

ChO: Ox7E, Chl: Ox7E, Ch2: Ox7E, Ch3: OX7E
Ch4: Ox7E, Ch5: Ox7E, Ch6: Ox7E, Ch7: Ox7E
Ch8: 0x7E, Ch9: 0x7E, Ch10: Ox7E, Ch11: OX7E
Ch12: 0x7E, Ch13: Ox7E, Ch14: OX7E, Ch15: OX7E
Ch16: 0x7E, Chl7: Ox7E, Ch18: Ox7E, Ch19: OX7E
Ch20: 0x7E, Ch21: Ox7E, Ch22: OX7E, Ch23: OX7E
Ch24: 0x7E, Ch25: 0X7E, Ch26: OX7E, Ch27: OX7E
Ch28: 0x7E, Ch29: Ox7E, Ch30: Ox7E, Ch31: OX7E

Transmit AT Command Example
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The following example opens a directly connected session on modem 1/1, ehtmrsnand mode
on modem 1/1, and transmits th€H AT command through modem 1/1's out-of-band port:

AS5200# modem at-mode 1/1

You are now entering AT command mode on modem (slot 1 / port 1).

Please type CTRL-C to exit AT command mode.
at%v

MNP Class 10 V.34/V.FC Modem Rev 1.0/85

OK
at\s

IDLE 000:00:00
LAST DIAL

NET ADDR: FFFFFFFFFFFF
MODEM HW: SA 2W United States

4 RTS5CTS6 DSR-CD 20 DTR - RI
MODULATION IDLE

MODEM BPS 28800 AT%GO
MODEM FLOW OFF AT\GO
MODEM MODE AUT AT\N3

V.23 OPR. OFF AT%FO

AUTO ANS. ON ATSO0=1
SERIAL BPS 115200 AT%UO
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BPS ADJUST OFF AT\JO
SPTBPSADJ. 0 AT\WO
ANSWER MESSGS ON  ATQO
SERIAL FLOW BHW AT\Q3
PASS XON/XOFF OFF AT\X0
PARITY 8N AT

The manageable modem returns “OK” if the AT command you transmit is successfully enabled.

Facilities Data-Link Example
The following example configures the ANSI T1.403 standard for the T1 controllers:

AS5200(config)# controller t1 0

AS5200(config-controller)# fdl ansi
AS5200(config-controller)# exit
AS5200(config)# controller t1 1
AS5200(config-controller)# fdl ansi
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Update to Command References

Commands in th€onfiguration Fundamentals Command RefereammttheAccess Services

Command Referengmublications have been added or changed. Use the following new or changed
commands to configure the AS5200. Refer to the Cisco I0S Release 11.1 configuration guide and
command reference publications for additional commands.
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All commands are presented alphabetically in this document, althoygartheummarized by the
chapter to which they belong as follows:

® Configuration Fundamentals Command Reference, “Interface Commands” chapter:

cablelength

cas-group

clock source

fdl

isdn incoming-voice modem
show tdm connections

show tdm data

® Configuration Fundamentals Command Referet®gstem Management Commands” chapter:

rmon alarm

rmon event

® Access Services Command Rerfiee “Terminal Line and Modem Support Commands” chapter:

clear modem

clear modem at-mode
clear modem counters
copy modem

modem at-mode
modem at-mode-permit
modem bad

modem buffer-size
modem busyout
modem hold-reset
modem poll retry
modem poll time
modem recovery-time
modem shutdown
modem startup-test
modem status-poll
show modem

test modem back-to-back
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cablelength

To increase the pulse of a signal at the receiver and decrease the pulse from the transmitter using
pulse equalization and line build-out for a T1 cable on an AS5200, usalifledengthcontroller
configuration command. To return the pulse equalization and line build-out values to their default
settings, use theo form of this command.

cablelength long{ dbgain-value dbloss-valyie
no cablelength long

Syntax Description

long Specifies a long cable length for channel service unit (CSU) connections.

dbgain-value Number of decibels by which the receiver signal is increased. Use the
keywordgain26 or gain36to specify this value.

dbloss-value Number of decibels by which the receiver signal is decreased. Use one of the
following keywords to specify this value:
e 0db
e —7.5db
e —15db
e —22.5db

Default
Long cable length, receiver gain of 36 dB, and transmitter loss of 0 dB.

Command Mode
Controller configuration

Usage Guidelines
Use this command for configuring the controller T1 interface on the AS5200 access server.

A pulse equalizer regenerates a signal that has been attenuated and filtered by a cable loss. Pulse
equalization does not produce a sim@aghut it filters the signal to compensate for complable

loss. Again26receiver gin compensates for a long cable lengthedent to 26 dB of loss, while
again36 compensates for 36 dB of loss.

The lengthening dbouilding outof a line is used to control far-end crosstalk. Line build-out

attenuates the stronger signal from the customer installation transmitter so that the transmitting and
receiving signals have similar amplitudes. A signal difference of less than 7.5 dB is ideal. Line
build-out does not produce simple flat loss (alsokmasresistiveflat loss). Instead, it simulates a

cable loss of 7.5 dB, 15 dB, or 22.5 dB so that the resulting signal is handled properly by the
receiving equalizer at the other end.
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Example
The following example increases the receiver gain by 26 decibels and decreases the transmitting
pulse by 7.5 decibels for a long cable:

AS5200(config)# controller t1 0
AS5200(config-controller)# cablelength long gain26 -7.5db
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cas-group

To configure channelized T1 timeslots with channel associated signaling (aleo &srobbed bit
signaling, which enables an AS5200 modem to answer and send an analog call casegtuwip
controller configuration command. Use tteeform of this command to disable channel associated
signaling for one or more timeslots.

cas-groupchannel-numbejtimeslotsrangd
no cas-groupchannel-numbeftimeslotsrangg

Syntax Description

channel-number Specifies a single channel group number. The channel number can be

between 0 and 23.

timeslotsrange (Optional) Specifies a timeslot range of values from 1 to 24. The default

value configures 24 timeslots with the channel associated signal called
E&M (Ear and Mouth), which is the default signal type.

Default
Disabled

Command Mode
Controller configuration

Usage Guidelines

Use this command to enable an AS5200 modem tovesaed send incoming and outgoing analog
calls through each T1 controller that is configured for a channelized T1 line, which has 24 possible
channels.

Switched 56 digital calls are not supported under this new feature.

Example

The following example shows youuudo configure all 24 channels to support robbed bit signaling
on a Cisco AS5200:

AS5200(config)# controller T1 0
AS5200(config-controller)#
AS5200(config-controller)#

cas-group 1 timeslots 1-24

%DSX0-5-RBSLINEUP
%DSX0-5-RBSLINEUP

%DSX0-5-RBSLINEUP
%DSX0-5-RBSLINEUP
%DSX0-5-RBSLINEUP

: RBS of controller 1 timeslot 1 is up
: RBS of controller 1 timeslot 2 is up
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:

RBS of controller 1 timeslot 3 is up
RBS of controller 1 timeslot 4 is up
RBS of controller 1 timeslot 5 is up
RBS of controller 1 timeslot 6 is up
RBS of controller 1 timeslot 7 is up
RBS of controller 1 timeslot 8 is up

: RBS of controller 1 timeslot 9 is up

: RBS of controller 1 timeslot 10 is up
: RBS of controller 1 timeslot 11 is up
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:

RBS of controller 1 timeslot 12 is up
RBS of controller 1 timeslot 13 is up
RBS of controller 1 timeslot 14 is up
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%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
: RBS of controller 1 timeslot 19 is up
: RBS of controller 1 timeslot 20 is up
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:
%DSX0-5-RBSLINEUP:

%DSX0-5-RBSLINEUP
%DSX0-5-RBSLINEUP

RBS of controller 1 timeslot 15 is up
RBS of controller 1 timeslot 16 is up
RBS of controller 1 timeslot 17 is up
RBS of controller 1 timeslot 18 is up

RBS of controller 1 timeslot 21 is up
RBS of controller 1 timeslot 22 is up
RBS of controller 1 timeslot 23 is up
RBS of controller 1 timeslot 24 is up
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clear modem

To reset a manageable modem’s hardware on an Cisco AS5200, csattrodemEXEC
command.

clear modem[slotmodem-por{ group group-numbejr

Syntax Description

slomodem-port Slot and modem port number. Remember to include
the forward slashY when entering this variable.

group group-number Modem group.

Default
Disabled

Command Mode
EXEC

Usage Guidelines

This command resets the specified modem or group of modems, or all the modems in the system.
The modem hardware is reset for modems that are idle or busied out for log periods of time.

You can construct a logical modem group usingriterface group-asynccommand.

Example
The following example resets the hardware for manageable modem 1/1:

clear modem 1/1
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clear modem at-mode
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To clear an attention {A directly connected session to a manageable modem from a setoed T
session into the AS5200, use tiear modem at-modeEXEC command.

clear modem at-modeslomodem-port

Syntax Description

at-mode An AT directly connected session.

slomodem-port Slot and modem port numb&emember to include the foand slash
(/) when entering this variable.

Default
Disabled

Command Mode
EXEC

Usage Guidelines
This command applies only to the Cisco AS5200.

An AT directly connected session is usually initiated and closed from the same Telnet session by
means of thenodem at-modecommand anctrl-C . However, you can clear an AT directly
connected session that was mistall left open, by enabling tlibear modem at-modecommand

from a second Telnet session into the access server.

Examples
The following example shows Wwdo execute thenodem at-modecommand from aédlinet session:

modem at-mode 1/1
The following example shows how to executedlear modem at-modecommand from a second
Telnet session while the first Telnet session is connected to the modem:

AS5200# clear modem at-mode 1/1
clear "modem at-mode" for modem 1/1 [confirm]
AS5200#

The followving output is displayed in the firstlfet session once the modem is cleared by the second
Telnet session:

Direct connect session cleared by vty0 (171.69.1.164)

Related Command
modem at-mode
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clear modem counters

To clear the statistical counters on a manageable modem installed in an Cisco AS520@]eese the
modem countersEXEC command.

clear modem countergslo‘modem-port group group-numbelr

Syntax Description

slomodem-port (Optional) Slot and modem port number. Remember to include the
forward slash/j when entering this variable.

group group-number (Optional) Modem group.

Default
Disabled

Command Mode
EXEC

Usage Guidelines

Entering theclear modem counterscommand without specifying an optionalkvord or agument
resets the modem statistics on each AS5200 modem and the summary statistics displayed in the
show modem summarycommand.

You can create a logical modem group usingrlerface group-asynccommand.

Example
The following example shows how clear the statistical counters on manageable modem 1/1;

clear modem counters 1/1
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clock source
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To select the clock source for the time division multiplexer (TDM) bus in a Cisco AS5200, use the
clock sourceinterface configuration command. The form of this command configures the clock
source to its default setting.

clock sourcef line {primary | secondary | internal }
no clock source ling{primary | secondany}

Syntax Description

line Clock source on the active line.

primary Primary TDM clock source.

secondary Secondary TDM clock source.

internal Selects the free running clock (also known as

internal clock) as the clock source.

Defaults
Primary TDM clock source from the TO controller

Secondary TDM clock source from the T1 controller

Command Mode
Interface configuration

Usage Guidelines

To use the clocking coming in from a T1 line, configuredbek source line primary command

on the controller that has the most reliable clocking. Configureldla& source line secondary
command on the controller that has the next best known clocking. With this configuration, the
primary line clocking is backed up to the secondary line if the primary clocking shuts down.

Example

The followving example configures the Cisco AS5200 to use the TO controller as the primary clocking
source and the T1 controller as the secondary clocking source:

AS5200(config)# controller t1 0

AS5200(config-if)# clock source line primary
AS5200(config-if)# exit

AS5200(config)# controller t1 1
AS5200(config-if)# clock source line secondary
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copy modem

To download firmware to modems in the Cisco AS5200, usedine modemEXEC command.

copy{flash|tftp | rcp} modem

Syntax Description

flash Copies firmware from Flash memory to the modem.

tftp Copies firmware from the TFTP server to the modem.

rcp Downloads a remote copy of the firmware from a network server to the modem.
Default

Disabled

Command Mode
EXEC

Usage Guidelines

After you enable this command, you are asked to provide the download destination (a
slot/modem-poror all), the remote host name, and the path leading to the source modemr&rmw

If a modem that you wish to upgrade isip with a call when theopy modemcommand is enabled,
the upgrade for that modem yields until the active call is dropped. All other idle modems in the
upgrade range proceed with the downloading operation.

Examples

The following example shows how to copy the modem firmware file caltetem_upgradéom
the TFTP server calledodem_Serveto modem 2/0, which is installed in the Cisco AS5200:

AS5200# copy tftp modem

Modem Firmware Download Modem Numbers? 2/0

Address or name of remote host [UNKNOWN]? Modem_Server

Source file name? dirt/elem/modem_upgrade

Accessing file 'dirt/elem/modem_upgrade on Modem_Server...

Loading dirt/elem/modem_upgrade .from 223.255.254.254 (via Ethernet0): ! [OK]

Loading dirt/elem/modem_upgrade from 223.255.254.254 (via Ethernet0):
AR |

[OK - 237503/278528 bytes]

AS5200#

%MODEM-5-DL_START: Modem (2/0) started firmware download
%MODEM-5-DL_GOOD: Modem (2/0) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

As shown in this example, you might want to upgrade and test one modem’s firmware before
upgrading all the modems’ firmware on the access server, as shown in the next example.

This example shows how to download the same modem firmware file from the TFTP server to all
the modems in the Cisco AS5200:
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AS5200# copy tftp modem

Modem Firmware Download Modem Numbers? all
Address or name of remote host [UNKNOWN]?
Source file name? dirt/elem/modem_upgrade
Accessing file 'dirt/elem/modem_upgrade on Modem_Server...

Loading dirt/elem/modem_upgrade .from 223.255.254.254 (via Ethernet0): ! [OK]

Modem_Server

Loading dirt/elem/modem_upgrade from 223.255.254.254 (via Ethernet0):
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[OK - 237503/278528 bytes]

AS5200#

%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:
%MODEM-5-DL_START:

%MODEM-5-DL_GOOD:

Modem (2/0) started firmware download
Modem (2/1) started firmware download
Modem (2/2) started firmware download
Modem (2/3) started firmware download
Modem (2/4) started firmware download
Modem (2/5) started firmware download
Modem (2/6) started firmware download
Modem (2/7) started firmware download
Modem (2/8) started firmware download
Modem (2/9) started firmware download
Modem (2/10) started firmware download
Modem (2/11) started firmware download
Modem (2/12) started firmware download
Modem (2/13) started firmware download
Modem (2/14) started firmware download
Modem (2/15) started firmware download
Modem (2/16) started firmware download
Modem (2/17) started firmware download
Modem (2/18) started firmware download
Modem (2/19) started firmware download
Modem (2/20) started firmware download
Modem (2/21) started firmware download
Modem (2/22) started firmware download
Modem (2/23) started firmware download

Modem (2/2) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/10) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/4) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/6) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/7) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/12) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/11) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/13) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/1) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/14) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/19) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/22) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/5) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

%MODEM-5-DL_GOOD:

Modem (2/8) completed firmware download:

MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
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%MODEM-5-DL_GOOD: Modem (2/9) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/17) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/0) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/3) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/21) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/16) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/15) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/18) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/20) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
%MODEM-5-DL_GOOD: Modem (2/23) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85

The following example shows how to copy the modem firmware file called STAR.M from Flash
memory to the integrated modem 1/2:

AS5200# copy flash modem
Modem Numbers (<slot>/<port> | group <number> | all)? 1/2

System flash directory:
File Length Name/status

1 3539820 as5200-i-m.allcookies

2 239203 STAR.M

3 23072 BOOT.105 [3802288 bytes used, 4586320 available, 8388608 total]
Source file name? STAR.M
AS5200#
%MODEM-5-DL_START: Modem (1/2) started firmware download
%MODEM-5-DL_GOOD: Modem (1/2) completed firmware download:
MNPClass10V.34/V.FCModemRev1.0.23/85.23/85
AS5200#
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To set the facilities data link exchange standard for the CSU on the AS5200's T1 controllers, enter
thefdl controller configuration command. The form of this command disables this facilities
data-link support.

fdl {att | ansi}
no fdl {att | ans}

Syntax Description

att Selects AT&T technical reference 54016 for extended superframe facilities data
link exchange support.

ansi Selects ANSI T1.403 for extended superframe facilities data link exchange
support.

Default

Disabled

Command Mode
Controller configuration

Usage Guidelines

You must configure this command on both T1 controllers if you want to support the CSU function
on each T1 line. However, you must use the same facilities data link exchange standard as your
service provider. You can have a different standard configured on each T1 controller.

Example
The following example configures the ANSI T1.403 standard for both T1 controllers:

AS5200(config)# controller t1 0

AS5200(config-controller)# fdl ansi
AS5200(config-controller)# exit
AS5200(config)# controller t1 1
AS5200(config-controller)# fdl ansi
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iIsdn incoming-voice modem

To enable incoming ISDNoice calls to access the Cisco AS5200 call switch module anplated
modems, use thiedn incoming-voice modeninterface configuration command. Tihe form of
this command stops all incoming ISDN voice calls from routing to the modemes.

isdn incoming-voice modem
no isdn incoming-voice modem

Default
Disabled

Command Mode
Interface configuration

Usage Guidelines

Incoming ISDN digital calls are urfatted by this command. ISDN digital calls directly connect to
network resources even when tieisdn incoming-voice modentommand is configured.

Example
The following &ample enables incoming and outgoing ISDN calls to route to the modems using the
D channel serial interface:

AS5200(config)# interface serial 0:23
AS5200(config-if)# isdn incoming-voice modem
AS5200(config-if)#
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To open a directly connected session and enter AT command mode on an Cisco AS5200, which is
used for sendingAcommands to a manageable modem, usatuem at-modeEXEC command.

modem at-modeslot‘modem-port

Syntax Description

slomodem-port Slot and modem port number. Remember to include
the forward slashY when entering this variable.

Default
Disabled

Command Mode
EXEC

Usage Guidelines

Manageable modems return “OK” if the AT command you transmit is successfully enabled. Press
Ctrl-C after transmitting an AT command to close the directly connected session.

Note This command does not apply to nonmanageable modems.

Example

The following example opens a directly connected session on modem 1/1, ehimos#nand mode
on modem 1/1, and transmits tK€H AT command through modem 1/1's out-of-band port:

AS5200# modem at-mode 1/1

You are now entering AT command mode on modem (slot 1 / port 1).
Please type CTRL-C to exit AT command mode.

ato%ov

MNP Class 10 V.34/V.FC Modem Rev 1.0/85

OK
at\s

IDLE 000:00:00
LAST DIAL

NET ADDR:  FFFFFFFFFFFF
MODEM HW: SA 2W United States
4RTS5CTS6DSR-CD 20DTR - RI
MODULATION IDLE

MODEM BPS 28800 AT%GO
MODEM FLOW OFF AT\GO
MODEM MODE AUT AT\N3

V.23 0PR. OFF AT%FO

AUTO ANS. ON ATSO0=1
SERIAL BPS 115200 AT%UO
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BPS ADJUST OFF AT\JO
SPTBPSADJ. 0 AT\WO
ANSWER MESSGS ON  ATQO
SERIAL FLOW BHW AT\Q3
PASS XON/XOFF OFF AT\X0
PARITY 8N AT

Related Command
clear modem at-mode
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To permit a manageable modem installed in the Cisco AS5200 to accept a directly connected
session, which is required to send AT commands, usadldem at-mode-permitline

configuration command. The form of this command disables permission for modems to accept a
direct connection.

modem at-mode-permit
no modem at-mode-permit

Syntax Description
This command has no keywords or arguments.

Default
Enabled

Command Mode
Line configuration

Usage Guidelines

After you enter this command, enter thedem at-modecommand to enable a directly connected
session on the modem. From AT command mode, you can enter AT commands directly from your
terminal session.

Refer to thel2-Port Modem AT Command Set and Register Sumpadatication (part of the
AS5200 documentation set) for a complete list and description of AT commands.

Theno modem at-mode-permitcommand disables a modem from accepting a direct connection,
which is useful for ensuring modem security.

Note This command does not apply to nonmanageable modems.

Example
The following excample permits the modem connected to TTY line 1 to accept a directly connected
session:

line 1
modem at-mode-permit

Related Commands

clear modem at-mode
modem at-mode
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modem bad

To remare a modem, which is installed on a Cisco AS5200, from service and indicate it as suspected
or proven to be inoperable, use thedem badline configuration command. Tie form of this
command restores a modem to service.

modem bad
no modem bad

Syntax Description
This command has no keywords or arguments.

Default
Disabled

Command Mode
Line configuration

Usage Guidelines

If you mark a modem as inoperable, it appeaBaas—without the asterisk (*)—in th8tatus
column of theshow modemcommand output. A modem marked inoperable byrthdem
startup-test command appears Bad* in theshow modemcommand output. Use tin® modem
bad command to unmark a modemBad* or Bad and restore it for dial-up connection services.

Example

The first part of the following example shows a successful connection between modem 2/1 and
modem 2/0, whicherifies normal operating conditions between thesentwdems. Haever when

modem 2/1 is tested against modem 2/3, the back-to-back modem test fails. Therefore, modem 2/3
is suspected or proven to be inoperable. Modem 2/3 is removed from dial-up services through the
use of thenodem badcommand on line 28 (see Table 5).

AS5200# test modem back-to-back 2/1 2/0

Repetitions (of 10-byte packets) [1]: 10

AS5200#

%MODEM-5-B2BCONNECT: Modems (2/1) and (2/0) connected in back-to-back test: CONN
ECT9600/REL-MNP

%MODEM-5-B2BMODEMS: Modems (2/0) and (2/1) completed back-to-back test: success/
packets = 20/20

AS5200# test modem back-to-back 2/1 2/3

Repetitions (of 10-byte packets) [1]: 10

AS5200#

%MODEM-5-BADMODEMS: Modems (2/3) and (2/1) failed back-to-back test: NOCARRIER
AS5200# configure terminal

AS5200(config)#  line 28

AS5200(config-line)# modem bad

AS5200(config-line)# end

Related Commands

modem startup-test
show modem
test modem back-to-back
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To configure the size of the historyesit queue bdér for manageable modems installed in a Cisco
AS5200, use thmodem buffer-sizecommand.

modem buffer-sizenumber

Syntax Description
number Defined number of modem events that each manageable modem is able to store.

Default
100 modem events

Command Mode
Global configuration

Usage Guidelines

A large buffer size uses significant amounts of processing memory. If the processing memory is
running low, reduce the modem bulffer size.

To view modem events, use tilgow modem logcommand.

Note This command does not apply to nonmanageable modems.

Example
The following example enables each modem in the access server to store 150 modem events:

modem buffer-size 150

Related Command
show modem log
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modem busyout

To gracefully disable a modem, which is installed in a Cisco AS5200, from dialing or answering
calls, use thenodem husyoutline configuration command. The form of this command reenables
a modem.

modem busyout
no modem busyout

Syntax Description
This command has no keywords or arguments.

Default
Disabled

Command Mode
Line configuration

Usage Guidelines

The disabling action is not executed until the active modem returns to an idle state. No active
connections are interrupted when you use this command.

Example

The following eample disables the modem associated with line 1 from dialing and answering calls.
You do not specify alot/modem-porhumber with this command:

line 1
modem busyout

Related Command
modem shutdown
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modem hold-reset

To reset and isolate irgeated modems forxéensiwe troubleshooting, which are installed in a Cisco
AS5200, use themodem hold-resetline configuration command. Th® form of this command
restarts a modem.

modem hold-reset
no modem hold-reset

Syntax Description
This command has no keywords or arguments.

Default
Disabled

Command Mode
Line configuration

Usage Guidelines

This command is also used to reset a modem that is frozen in a suspended state. Disable the
suspended modem with theodem hold-resetcommand, and then restart initialization with tioe
modem hold-resetcommand.

Example

The following example disables a suspended modem and resets its initialization:
configure terminal
line 4

modem hold-reset
no modem hold-reset
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modem poll retry

To set the maximum number of polling attempts used to retrieve performance statistics from a
manageable modem installed on a Cisco AS5200, usaedtlem poll retry global configuration
command.

modem poll retry number

Syntax Description

number Maximum number of polling attempts. The configuration range
is from O to 10 attempts.

Default
Three polling attempts

Command Mode
Global configuration

Usage Guidelines

Higher settings cause the software to keep polling one modem for status and to avoid polling other
modems, which decreases the amount of statistics that are gathered.

Note This command does not apply to nonmanageable modems.

Example
The following eample configures the semvto attempt to retrie statistics from a local modem up
to five times before discontinuing the polling effort:

modem poll retry 5

Related Commands

clear modem
modem poll time
modem status-poll
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To set the time interval between modem polls, which report modem statistics on a Cisco AS5200,
use thenodem poll time global configuration command. To restore the default setting of the poll
time, use tha@o form of this command.

modem poll timeseconds
no modem poll timeseconds

Syntax Description

seconds Number of seconds between polls. The configuration range is 2 to 120 seconds.

Default
Twelve seconds elapse between each modem poll.

Command Mode
Global configuration

Usage Guidelines
This command does not apply to nonmanageable modems.

Example
The following example sets the time interval between polls to 10 seconds:

modem poll time 10

Related Commands

modem poll retry
modem status-poll
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modem recovery-time

To set the maximum amount of time the call switching modali¢gsvior a local modem to respond

to arequest before it is considered etk a suspended state, usatioelem recovery-timeglobal
configuration command. The form of this command sets a 5-minute response time, which is the
default setting.

modem recovery-timeminutes
no modem recovery-time

Syntax Description

minutes Maximum amount of time local modems wait for a response.

Default
5 minutes

Command Mode
Global configuration

Usage Guidelines
This command applies only to the Cisco AS5200.

Note This command does not apply to nonmanageable modems.

After the call switching module resets a suspended modem, it recovers to a default call switching
module state.

Example
The following example configures the call switching module to wait for 8 minutes:

modem recovery-time 8
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modem shutdown

To abruptly shut down an active or idle modem installed on an Cisco AS5200, nsedi®
shutdown line configuration command. Tie form of this command takes the modem out of a
shutdown state and places it back in service.

modem shutdown
no modem shutdown

Syntax Description
This command has no keywords or arguments.

Default
Disabled

Command Mode
Line configuration

Usage Guidelines
Enable thano modem shutdowncommand to restore a shutdown modem for service.

Example
The following example abruptly shuts down the modem associated with line 2. All active calls on
the modem are dropped immediately.

configure terminal
line 2
modem shutdown

Related Command
modem busyout
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modem startup-test

To perform diagnostic testing on each modem during the Cisco AS5200’s initial power-up or
rebooting process, use thmdem startup-testglobal configuration command. The form of this
command disables startup testing.

modem startup-test
no modem startup-test

Syntax Description
This command has no keywords or arguments.

Default
Enabled

Command Mode
Global configuration

Example
The following example shows how to perform a startup test on the integrated AS5200 modems:

configure terminal
modem startup-test

Display the results of the modem startup test after you reboot the system by enaldimaythe
modemcommand.

Related Commands

show modem
test modem back-to-back
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modem status-poll

To poll for modem statistics through an out-of-band port in a Cisco AS5200, usedieen
status-pollline configuration command. Tie form of this command disables status polling
through the out-of-band port for a specified modem.

modem status-poll
no modem status-poll

Syntax Description
This command has no keywords or arguments.

Default
Enabled

Command Mode
Line configuration

Usage Guidelines
This command applies only to manageable modems that have out-of-band ports.

Note This command does not apply to nonmanageable modems.

Example
The following example enables modem status polling through the out-of-band port through
TTY line 1:

configure terminal
line 1
modem status-poll

Related Commands

modem poll retry
modem poll time
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rmon alarm

To set an alarm on any MIB object in the Cisco AS5200, usertbe alarm configuration
command. Use theo form of this command to disable the alarm.

rmon alarm number variable intervdldelta |absoluté rising-threshold value[event-numbér
falling -threshold value[event-numbéi owner string]
no rmon alarm number

Syntax Description

number Alarm numberwhich is identical to thalarmindexin the alarm@ble in the
Remote Network Monitoring (RMON) MIB.

variable MIB object to monitor, which translates into thkarmVariableused in the
alarmTable of the RMON MIB.

interval Time in seconds the alarm monitors the MIB variable, which is identical to
thealarmValueused in the alarm table of the RMON MIB.

delta Tests the change between MIB variables, which affects the
alarmSampleTypin the alarmTable of the RMON MIB.

absolute Tests each MIB variable directly, which affects #i@mSampleTypm the

alarmTable of the RMON MIB.

rising-threshold
value

Value at which the alarm is triggered.

event-number (Optional) Event number to trigger when the rising or falling threshold

exceeds its limit. This value is identical to the alarmRisiongEventindex or
the alarmFallingEventindex in the alarm Table of the RMON MIB.

falling-threshold ~ Value at which the alarm is reset.

value

owner string (Optional) Specifies an owner for the alarm, which is identical to the alarm

owner in the alarmTable of the RMON MIB.

Default
No alarms configured

Command Mode
Global configuration

Usage Guidelines

To disable the RMON alarms, you must userthérm of the command on each configured alarm.
For example, entaro rmon alarm 1, where the 1 identifies which alarm is to be removed.

See RFC 1757 for more information about the RMON alarm group.
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Example
The following example configures an RMON alarm usingthen alarm command:

rmon alarm 10 ifOutErrors.1 20 delta rising-threshold 15 1 falling-threshold 0 owner
jjohnson

This example configures RMON alarm number 10. The alarm monitors the MIB variable
ifOutErrors.1once every 20 seconds until the alarm is disabled, and checks the change in the
variable’s rise or fall. If th&OutErrors.1value shows a MIB counter increase of 15 or more, such
as from 100000 to 100015, the alarm is triggered. The alarm in turn triggetn@mber 1, which

is configured with themon eventcommand. Possiblerents include a log entry or a SNMP trap. If
theifOutErrors.1value changes by 0, the alarm is reset and can be triggered again.

Related Commands

rmon event
show rmon
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rmon event

To add or remee an gent in the RMON eent table that is associated with an RMQ#dré number
use themon eventglobal configuration command. Use t@form of this command to disable
RMON on the interface.

rmon eventnumber{log] [trap community [description string] [owner string]
no rmon eventnumber

Syntax Description

number Assigned event numhawhich is identical to theventindexn the @entTable in the
RMON MIB.
log (Optional) Generates an RMON log entry when the event is triggered and sets the

eventTypén the RMON MIB tolog or log-and-trap

trap community (Optional) SNMP community string used for this trap. Configures the setting of the
eventTypén the RMON MIB for this rav as eithesnmp-traporlog-and-trap This

value is identical to theventCommunityValue the eventTable in the RMON
MIB.

descriptionstring  (Optional) Specifies a description of the event, which is identical to the event

description in the eventTable of the RMON MIB.

owner string (Optional) Owner of this event, which is identical to g@ventDescriptiorin the
eventTable of the RMON MIB.

Default
No events configured

Command Mode
Global configuration

Usage Guidelines
This command applies only to the Cisco AS5200.

Example
The following example enables thmon eventcommand:
rmon event 1 log trap eventtrap description "High ifOutErrors" owner sdurham
This example configuration creates RMON event number 1, which is defined a§(Hitgtrrors,
and generates a log entry when the event is triggered by an alarm. Tedurbkamowns the row

that is created in the event table by this command. This configuration also generates a Simple
Network Management Protocol (SNMP) trap when the event is triggered.

See RFC 1757 for more information about the RMON MIB.
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To show modem performance statistics on an Cisco AS5200, enablothenodemEXEC
command.

show modem[csm| log] [slofmodem-port group numbet [summary | at-modd

Syntax Description

csm (Optional) Shows the internal status of the call switching module.

log (Optional) Shows the modem history event status performed on a
manageable modem or group of modems.

slomodem-port (Optional) Specifies the location of a slot and modem port. If this number is
not specified, statistics for all connected modems are displayed. Remember
to include the forward slash) (vhen entering this variable.

group number (Optional) Specifies the location of a specific group of modemes. If this
number is not specified, statistics for all modems in the access server are
displayed.

summary (Optional) Displays a cumul&g statistics report for all manageable modems

dialing into and out of the network.

at-mode (Optional) Displays all AT sessions connected to manageable modems.

Command Mode
EXEC

Usage Guidelines
The keyworddog, summary, andat-mode apply only to manageable modems.

The number ofwents that you can record andwiwith theshow modem logcommand is defined
using themodem buffer-sizecommand. The events stored in the buffer wrap around the event
gueue. You cannot clear the modem event queue.

Use theclear modem countercommand to reset modem counters and clear the modem summary
report of modem statistics.

Sample Displays
The following display shows output information for tleow modemcommand:
AS5200# show modem

Inccalls Outcalls Busied Failed No Succ
Mdm Usage Succ Fail Succ Fail Out Dial Answer Pct.

1/0 0% 0 0 0 O 0 0 0 0%
171 0% 0O 0 0 O 0 0 0 0%
172 0% 0O 0 0 O 0 0 0 0%
1/3 0% 0 0 0 O 0 0 0 0%
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Table 6 describes the fields in the previous display

Table 6  Show Modem Field Descriptions

Field

Description

Mdm

Slot and modem port number. The following modem states can appear to the
left of a slot/modem port number:

b—Modem was remad from service with themodem shutdowncommand
or themodem busyoutcommand.

R—Modem is held and isolated in a suspended state bypditem
hold-resetcommand.

B—Modem isBad*, Bad or the downloaded firmware has failed.
D—Modem is currently downloading firmware.

T—Modem is conducting a back-to-back modem test.
*—Modem is connected or dialing.

Usage

Percentage of the total system uptime that all modems are in use.

Inc calls

Number of incoming calls that successfully and unsuccessfully connected to an
available AS5200 integrated modem.

Out calls

Number of outgoing calls that successfully and unsuccessfully dialed out from
an available AS5200 integrated modem.

Busied Out

Number of modems that have been manually removed from service.

Failed Dial

Number of modems that attempted to dial into the agtweut failed to make a
connection.

No Answer

Number of modems that detected an incoming ring but failed to answer the
call.

Succ Pct.

Successful connection percentage of total available modems.

The following example shows the statistics and current configurations for the manageable

modem 1/1. A dash (-) indicates a field that is not available on nonmanageable modems. An

indicates a field that is available and active on manageable modems.

AS5200# show modem 1/1
Mdm Typ Status Tx/Rx G Duration TX RX RTS CTS DSR DCD DTR

1/1 V34 Idle

1200/1200 0 01:39:59 x X X X X X X

Modem 1/1, AS5200 Manageable Modem

Firmware (Boot) Rev: 1.0.1 (0.0.2)

Modem config: Incoming and Outgoing

Protocol: Normal, Compression: None

Management config: status and AT session polling

TX signals: -17 dBm, RX signals: -33 dBm

Last clearing of "show modem" counters 00:11:34
0 incoming completes, 0 incoming failures,
0 outgoing completes, 0 outgoing failures,
0 failed dial attempts, O ring no answers, 0 busied outs
0 no dial tones, 0 dial timeouts, 0 watchdog timeouts
0 no carriers, 0 link failures, O resets
0 protocol timeouts, 0 protocol errors, 0 lost events

2400-
# of connections

2400-14400 14400+
0 0 0
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Table 7 describes the fields in the previous display.

Table 7 Show Modem Slot/Modem Field Descriptions

Field

Description

Mdm

Slot and modem number.

Typ

Modulation type.

Status

Current status of the modem. Possible values include
Conn—Modem is connected to a remote host.
Bad—Inoperable state, which is configured byrttelem badcommand.

Bad*—Inoperable state, which is configured by tf@dem startup-testcommand
during initial power-up testing.

Reset—Modem is in reset mode.

D/L—Modem is downloading firmware.

Bad FW—Downloaded modem firmware is not operational.
Busy—Modem is out of service and not available for calls.
Idle—Modem is ready for incoming and outgoing calls.

Tx/RX

Transmission and receiving speed for the most recently connected call.

G

Modem group number assigned to the modem. The group number 0 means the
modem is not part of any group.

Duration

Time duration of the current call or the last call.

Modem functions

The following modem functions are displayed on manageable modems. A field that
is awailable and turned on is maxtt with anx. An unawailable field is mar&d with a
dash (-).
TX—Transmit Data. The DTE transmits data to the DCE.
RX—Receive Data. The DCE receives data from the DTE.

RTS—Requestd@Send. The DTE signals to the DCE that the DTE accepts data into
its buffers.

CTS—Clear To Send. The DCE signals to the DTE that the DCE accepts data into
its buffers.

DSR—Data Set Ready. The modem is ready to start communication.

DCD—Data Carrier Detect. The DCE indicates to the DTE that a call is present and
established with a remote modem. Dropping the DCD function terminates the
session.

DTR—Data Terminal Ready. The DTE indicates to the DCE that it accepts calls.

Firmware

Installed modem firmware.

Modem config

Current modem configuration, which includes the fields Incoming, Outgoing,
Incoming and Outgoing, and Unknown.

Protocol

Protocol the modem is running such as Normal, Direct, reliable/MNP, and
reliable/LAPM (Link Access Procedure for Modems).

Compression

Compression algorithm running on the modem, such as None, V42bis, and MNP
class 5.

Management config

Indicates if the modem is configured for out-of-band port polling.

TX signals

Analog signal levels that the modem transmits for signal-to-noise ratio.

RX signals

Analog signal levels that the modem receives for signal-to-noise ratio.
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Field

Description

Last clearing of “show
modem” counters

Last time the modem’s counters were cleared usingléa modem counters
command. A summary of modem events also appears.

.

Incoming completes andifures—btal number of incoming connection requests
that the modem answered and successfully or unsuccessfully connected with the
remote DCE.

Outgoing completes and failures—Total number of outgoing connection requests
that the modem dialed and successfully or unsuccessfully connected with the
remote DCE.

Failed dial attempts—Number of times the modem attempted to dial out but the
call failed to leave the modem.

Ring no answers—Number of times the integrated modem detected ringing but
did not answer the incoming call.

Busied outs—Number of times the integrated modem was intentionally taken out
of service (for example, theodem busyoutcommand was enabled on the
modem).

No dial tones—Number of times the dial-out attempt failed because the modem
failed to detect a dial tone.

Dial timeouts—Number of times the modem has timed out while attempting to
dial.

Watchdog timeouts—Number of times the modem internal watchdog timer has
expired.

No carriers—Number of times the modem disconnected because no carrier was
present.

Link failures—Number of times the modem has detected a link failure.
Resets—Number of times the modem has been reset.

Protocol timeouts and errors—Number times the modem protocol failed to make
a call connection.

Lost events—Number of incomplete modem events performed by the modem.

# of connections

Speed summary of the number of calls that have connected since the system has

been up. Speed categories are 2400 bps, 2400-14400 bps, and 14400+ bps.

The following example displays example output for a nonmanageable modem. Notice that
unavailable fields are marked with dashes (-):

AS5200# show modem 1/1
Mdm Typ Status Tx/Rx

G Duration TX RX RTS CTS DSR DCD DTR

1/1 - Idle 19200/19200 0 00:01:05 - - - - - - -

Modem 1/1, AS5200 Non-Manageable Modem

Firmware (Boot) Rev: Unknown
Modem config: Unknown

Management config: Not Manageable Modem

Last clearing of "show modem" counters never

- incoming completes, - incoming failures

- outgoing completes, - outgoing failures,

0 failed dial attempts, O ring no answers, 0 busied outs
0 no dial tones, 0 dial timeouts, 0 watchdog timeouts

- no carriers, - link failures, O resets

- protocol timeouts, - protocol errors, - lost events

2400-
# of connections

2400-14400 14400+
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The following example displays the call switching module information for modem 1/2:

AS5200# show modem csm 1/2

MODEM_INFO: slot 1, port 2, unit 130, modem_mask=0x0004, modem_port_offset=0
tty_hwidb=0x00000000, modem_tty=0x004370A8, mgmt_tty=0x004370A8, modem_pool=0x0041D99C
csm_status(0): CSM_STATUS_UNLOCKED
csm_state(0x00000000)=CSM_OC_STATE, csm_event_proc=0x0005B448
invalid_event_count=0, wdt_timeout_count=0

wdt_timestamp_started is not activated

wait_for_dialing:False, wait_for_bchan:False

pri_chnl=TDM_ISDN_STREAM(s0, c0), modem_chnl=TDM_ISDN_STREAM(sO, c0)
dchan_idb_start_index=0, dchan_idb_index=0, call_id=0x0000, bchan_num=0
csm_event=CSM_EVENT_NONE, cause=0x0000, phone_num=

ring_indicator=0, oh_state=0, oh_int_enable=0, modem_reset=0

ring_no_answer=0, ic_failure=0, ic_complete=0

dial_failure=0, oc_failure=0, oc_complete=0

oc_busy=0, oc_no_dial_tone=0, oc_dial_timeout=0

remote_link_disc=0, busyout=0, modem_reset=0

call_duration_started=00:00:00, call_duration_ended=00:00:00,
total_call_duration=00:00:00

The calling party phone number = 4082968388

The called party phone number = 4085267406

Table 8 describes the most useful fields in the previous display.

Table 8 Show Modem Call Switching Module Field Descriptions

Field Description
MODEM_INFO Displays internal data structure information.
csm_status Displays the status of the call switching module. Possible displays include

unlocked, active call, busyout req, shutdown, bad modem, modem hold,
back-to-back, file downloading, and reset.

csm_state Displays the current state of the call switching module. Possible states include
idle and connected. Incoming calls are makecnd outgoing calls are
markedOC.

Modem counters Counters for different modem events.

The calling party phone number Phone numbers for the dialing integrated modem and the remote modem.
The called party phone number

The following example shows theest log status for a manageable modem and identifies the time
elapsed since each modem event was performed (for example, 01:02:41 means the modem event
occurred 1 hour, 2 minutes, and 41 seconds ago):

AS5200# show modem log 1/1
Modem 1/1 Events Log:
00:02:41: Startup Response: Brasil Modem
Modem (boot) firmware = 1.0.23 (1.0.5)
00:02:41: Control Reply: OXFEO1
00:02:41: RS232 event:
RTS=0On, DTR=0ff, CTS=0n
DSR=0n, DCD=0n, RI=0Off, TST=0Off
changes: RTS=No change, DTR=Changed, CTS=Changed
changes: DSR=Changed, DCD=Changed, RI=No change, TST=No change
00:02:41: Modem Activity event: Data Active
00:02:41: RS232 event:
RTS=0On, DTR=0ff, CTS=0n
DSR=0n, DCD=0n, RI=0Off, TST=0Off
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changes: RTS=No change, DTR=No change, CTS=No change
changes: DSR=No change, DCD=No change, RI=No change, TST=No change
00:02:42: Modem State event: Idle
00:02:42: End connection event: Retransmits for MNP block (TX/RX) = 0/0
Duration = 0:00:00, Number of TX/RX char = 0/0
Local Disc Reason = Unknown, Remote Disc Reason = Unknown
00:02:29: DTR event: DTR On
00:02:29: RS232 event:
RTS=0n, DTR=0n, CTS=0n
DSR=0n, DCD=0n, RI=Off, TST=0ff
changes: RTS=No change, DTR=Changed, CTS=No change
changes: DSR=No change, DCD=No change, RI=No change, TST=No change
00:02:34: ISDN outgoing called number: 16664200
00:02:34: Modem State event: Dialing/Answering
00:02:22: Modem State event: Waiting for Carrier
00:01:58: Modem State event: Connected
00:01:58: Connection event: TX/RX Speed = 26400/26400, Modulation = V34
Direction = Originate, Protocol = reliable/MNP, Compression = V42bis
00:01:58: Modem Analog signal event: TX = -13, RX = -14, Signal to noise = -40
00:01:58: RS232 event:
RTS=0n, DTR=0n, CTS=0n
DSR=0n, DCD=0ff, RI=Off, TST=0ff
changes: RTS=No change, DTR=No change, CTS=No change
changes: DSR=No change, DCD=Changed, RI=No change, TST=No change
00:00:57: Modem State event: Disconnecting
00:00:57: Modem Activity event: Data Active
00:00:57: End connection event: Retransmits for MNP block (TX/RX) = 0/0
Duration = 0:00:59, Number of TX/RX char = 30/2061
Local Disc Reason = Remote Link Disc, Remote Disc Reason = DTR Drop
00:00:57: Modem State event: Idle

The following example shows the cumulative system statistics for all manageable modems on the
access server:

AS5200# show modem summary

Incoming calls Outgoing calls  Busied Failed No Succ
Usage Succ Fail Avail Succ Fail Avail Out Dial Ans Pct.
5% 2 0 12 0 0 O 0 0 0 100%

Table 9 describes the fields in the previous display.

Table9  Show Modem Summary Field Descriptions

Fields Descriptions

Incoming and Outgoing Calls dialing into and out of the modem.

calls « Usage—Percentage of the total system uptime that all the modems are in use.
e Succ—Total calls successfully connected.
» Fail—Total calls that did not successfully connect.
¢ Avail—Total modems available for use in the system.

Busied Out Total number of times the modems were taken out of service witlodeen busy
command or thenodem shutdowncommand.

Failed Dial Total number of attempts the modems did not hang up or there was no dial tone.

No Ans Total number of times call ringing was detected, but the calls were not answered by a
modem.

Succ Pct. Successful connection percentage of total available modems.
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The following example shows the sample display for modem group 1, which is composed of
modem 1/0 through modem 1/23:

AS5200# show modem group 1

Incoming calls Outgoing calls Busied Failed No Succ
Grp Usage Succ Fail Avail Succ Fail Avail Out Dial Ans Pct.
1 0% 0 0 24 0 0 24 0 0 0 0%

Modem Group 1: 1/0, 1/1, 1/2, 1/3, 1/4, 1/5, 1/6, 1/7, 1/8, 1/9, 1/10, 1/11, 1/12, 1/13,
1/14, 1/15, 1/16, 1/17, 1/18, 1/19, 1/20, 1/21, 1/22, 1/23

The following example shows all the directly connected sessions currently using the internal
out-of-band ports on the integrated manageable modems:

AS5200# show modem at-mode

Active AT-MODE management sessions:
Modem User's Terminal

1/1 Octy O
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show tdm connections

To display a snapshot of the time division multiplexer (TDM) bus connection memory in an Cisco
AS5200, use thehow tdm connectiondEXEC command.

show tdm connectiongmotherboard | slot numbef

Syntax Description
motherboard (Optional) Motherboard in the Cisco AS5200.

slot number (Optional) Slot number.

Command Mode
EXEC

Usage Guidelines

Theshow tdm connectioncommand shas the connection memory for all TDMi® connections
in the access server if you do not limit the display to the motherboard or a slot.

Sample Display
The following example shows source stream 3 (ST3) channel 2 switched out of stream 6 (ST6)
channel 2:

AS5200# show tdm connections motherboard
MT8980 motherboard unit 0, Control Register = 0x1F, ODE Register = 0x06
Connection Memory for ST6:

Ch0: 0x62, Chl: 0x00, Ch2: 0x00, Ch3: 0x00
Ch4: 0x00, Ch5: 0x00, Ch6: 0x00, Ch7: 0x00
Ch8: 0x00, Ch9: 0x00, Ch10: 0x00, Ch11: 0x00
Ch12: 0x00, Ch13: 0x00, Ch14: 0x00, Ch15: 0x00
Ch16: 0x00, Ch17: 0x00, Ch18: 0x00, Ch19: 0x00
Ch20: 0x00, Ch21: 0x00, Ch22: 0x00, Ch23: 0x00
Ch24: 0x00, Ch25: 0x00, Ch26: 0x00, Ch27: 0x00
Ch28: 0x00, Ch29: 0x00, Ch30: 0x00, Ch31: 0x00

To interpret the hexadecimal number 0x62 into meaningful information, you must translate it into
binary code. These mhecadecimal numbers represent a connection fropsteam and a channel

on ary stream. The number 6 translates into the binary code 0110, which represents the third-source
stream. The number 2 translates into the binary code 0010, which represents the second-source
channel.

Stream 6 (ST6) channel O is the destination for source stream 3 (ST3) channel 2 in this example.
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To display a snapshot of the timeidion multiplexer (TDM) bus data memory in an Cisco AS5200,
use theshow tdm connectionEEXEC command.

show tdm data[motherboard | slot numbet

Syntax Description
motherboard (Optional) Motherboard in the Cisco AS5200.

slot number (Optional) Slot number.

Command Mode
EXEC

Usage Guidelines

The data memory for all TDMus connections in the access sefig displayed if you do not specify
a motherboard or slot.

Sample Display
The following example shows a snapshot of TDM memory where the normal ISDN idle pattern
(Ox7E) is present on all channels of the TDM device resident on the motherboard:

AS5200# show tdm data motherboard

MT8980 motherboard unit 0, Control Register = 0x1F, ODE Register = 0x06
Data Memory for STO:

Ch0: Ox7E, Chl: Ox7E, Ch2: Ox7E, Ch3: Ox7E
Ch4: 0x7E, Ch5: 0x7E, Ch6: 0x7E, Ch7: OX7E
Ch8: 0x7E, Ch9: 0x7E, Ch10: OX7E, Ch11: OX7E
Ch12: 0x7E, Ch13: Ox7E, Ch14: Ox7E, Ch15: OX7E
Ch16: 0x7E, Ch17: Ox7E, Ch18: OX7E, Ch19: OX7E
Ch20: 0x7E, Ch21: 0X7E, Ch22: OX7E, Ch23: OX7E
Ch24: 0x7E, Ch25: Ox7E, Ch26: Ox7E, Ch27: OX7E
Ch28: 0x7E, Ch29: 0x7E, Ch30: OX7E, Ch31: OX7E
Data Memory for ST1:

Ch0: Ox7E, Chl: Ox7E, Ch2: Ox7E, Ch3: Ox7E
Ch4: 0x7E, Ch5: 0x7E, Ch6: 0x7E, Ch7: OX7E
Ch8: 0x7E, Ch9: 0x7E, Ch10: OX7E, Ch11: OX7E
Ch12: 0x7E, Ch13: Ox7E, Ch14: Ox7E, Ch15: OX7E
Ch16: 0x7E, Ch17: Ox7E, Ch18: OX7E, Ch19: OX7E
Ch20: 0x7E, Ch21: 0X7E, Ch22: OX7E, Ch23: OX7E
Ch24: 0x7E, Ch25: Ox7E, Ch26: Ox7E, Ch27: OX7E
Ch28: 0x7E, Ch29: 0x7E, Ch30: OXx7E, Ch31: OX7E
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test modem back-to-back

To diagnose a modem that may not be functioning properly in an Cisco AS5200,teserimdem
back-to-back EXEC command.

test modem back-to-backK first-slofmodem-numbe&g second-sldmodem-numbér

Syntax Description

first-slofmodem-number Slot and modem number of the first test modem. Remember to
include the forward slasH) when entering this variable.

second-sldtmodem-numberSlot and modem number of the second test modem. Remember to
include the forward slast) when entering this variable.

Default
Disabled

Command Mode
EXEC

Usage Guidelines

Use this command to perform back-to-back testing of two modems. You might need to enable this
command on several different combinations of modems to determine which one is not functioning

properly.

Example

The following example shows Wwao perform a back-to-back modem test between modem 2/0 and
modem 2/1 and removes modem 2/1, which is associated with TTY line 26, from all dial-in and
dial-out services:

AS5200# test modem back-to-back 2/0 2/1

back2back 2/0 2/1

Repetitions (of 10-byte packets) [1]:

AS5200#

%MODEM-5-B2BCONNECT: Modems (2/0) and (2/1) connected in back-to-back test:
CONNECT9600/REL-MNPM

%MODEM-5-B2BMODEMS: Modems (2/0) and (2/1) completed back-to-back test: success/packets
=202

Related Command
modem bad
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Update to Debug Command Reference
Add the following commands to tlgisco IOS Release 11.1 Debug Command Reference

® debug modem csm
® debug modem oob

® debug modem trace

debug tdm
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debug modem csm

To delug an AS5200 modemitall switching module, use tdebug modem csnEXEC command.
Use theno form of this command to disable debug output.

debug modem csnislotmodem-port group group-numbelr
no debug modem csnfislomodem-por{ group group-numbelr

Syntax Description

slomodem-port (Optional) Slot and modem port numbBemember to include the
forward slash/j when entering this variable.

group group-number (Optional) Modem group.

Command Mode
EXEC

Usage Guidelines

Use thedebug modem csncommand to troubleshoot call switching problems. Once you enable this
command, the whole sequence of switching of incoming calls and outgoing calls can be traced on
the screen.

Sample Displays
The following example shows call switching module (csm) trace output wheleltiog modem
csmis configured and an incoming call enters the modem:

AS5200(config)# service timestamps debug uptime
AS5200(config)# end
AS5200# debug modem csm

Modem Management Call Switching Module debugging is on

AS5200#

00:04:09: ccpri_ratetoteup bear rate is 10

00:04:09: CSM_MODEM_ALLOCATE: slot 1 and port 0 is allocated.

00:04:09: MODEM_REPORT(0001): DEV_INCALL at slot 1 and port O

00:04:09: CSM_PROC_IDLE: CSM_EVENT_ISDN_CALL at slot 1, port 0

00:04:11: CSM_RING_INDICATION_PROC: Rl is on

00:04:13: CSM_RING_INDICATION_PROC: Rl is off

00:04:15: CSM_PROC_IC1_RING: CSM_EVENT_MODEM_OFFHOOK at slot 1, port 0

The following example shows csm trace output wherdéieig modem csntommand is
configured and an outgoing call is dialed from modem 1/2 into the network:

atdt16665202

00:11:21: CSM_PROC_IDLE: CSM_EVENT_MODEM_OFFHOOK at slot 1, port 2

00:11:21: T1_MAIL_FROM_NEAT: DC_READY_RSP: mid = 1, slot =0, unit=0

00:11:21: CSM_PROC_OC1_REQUEST_DIGIT: CSM_EVENT_DIGIT_COLLECT_READY at slot 1, port 2
00:11:24: T1_MAIL_FROM_NEAT: DC_FIRST_DIGIT_RSP: mid = 1, slot = 0, unit = 0

00:11:24: CSM_PROC_OC2_COLLECT_1ST_DIGIT: CSM_EVENT_GET_1ST_DIGIT at slot 1, port 2
00:11:27: T1_MAIL_FROM_NEAT: DC_ALL_DIGIT_RSP: mid = 1, slot = 0, unit =0
00:11:27:CSM_PROC_OC3_COLLECT_ALL_DIGIT:CSM_EVENT_GET_ALL_DIGITS(16665202)atslot1,
port 2

00:11:27: ccpri_ratetoteup bear rate is 10

00:11:27: MODEM_REPORT(A000): DEV_CALL_PROC at slot 1 and port 2

00:11:27: CSM_PROC_OC4_DIALING: CSM_EVENT_ISDN_BCHAN_ASSIGNED at slot 1, port 2
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To delug an AS5200 modembut-of-band port, use tldebug modem oolEXEC command. Use
theno form of this command to disable debug output.

debug modem ool slomodem-port group group-numbelr
no debug modem ooljslomodem-port group group-number

Syntax Description

slomodem-port (Optional) Slot and modem port numbBemember to include the
forward slash/j when entering this variable.

group group-number (Optional) Modem group.

Command Mode
EXEC

Usage Guidelines

Entering thalebug modem oobcommand without specifying a slot and modem numbeugkehl|
out-of-band ports in the AS5200, which produces an excessive amount of output information.

The message types and sequence numbers that appear in the cenaouigrd’are initiated by the
modem oob protocol and used by software developers for debugging purposes.

Sample Display
The following example debugs the out-of-band port on modem 2/0, which creates modem startup
messages between the network management software and the modem:

AS5200# debug modem oob 2/0

MODEM(2/0): One message sent --Message type:3, Sequence number:0
MODEM(2/0): Modem DC session data reply

MODEM(2/0): One mes%sage sent --Message type:83, Sequence number:1
MODEM(2/0): DC session event =

MODEM(2/0): One message sent --Message type:82, Sequence number:2
MODEM(2/0): No status changes since last polled

MODEM(2/0): One message sent --Message type:3, Sequence number:3
MODEM(2/0): Modem DC session data reply

MODEM(2/0): One message sent --Message type:83, Sequence number:4
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debug modem trace

To delug an AS5200 modemtall trace, use tldebug modem traceEXEC command. Use th®
form of this command to disable debug output.

debug modem tracelnormal | abnormal | all] [slo¥modem-port group group-numbelr
no debug modem tracgnormal | abnormal | all] [slomodem-por{ group group-numbelr

Syntax Description

normal

abnormal

all

slomodem-port

group group-number

Command Mode
EXEC

Usage Guidelines

(Optional) Uploads the call trace to the syslog server on normal
call termination (for gample, a local user hangup or a remote user
hangup).

(Optional) Uploads the call trace to the syslog server on abnormal
call termination (for example, any call termination other than
normal termination, such as a lost carrier or a watchdog timeout).

(Optional) Uploads the call trace on all normal and abnormal call
termination.

(Optional) Slot and modem port numbBemember to include the
forward slash/j when entering this variable.

(Optional) Modem group.

Thedebug modem tracecommand applies only to manageable modems, which are modems that
support modem polling and sending AT commands.

Sample Display

The following example is sample output from thebug modem trace abnormatommand:

AS5200# debug modem trace abnormal 1/14

Modem 1/14 Abnormal End of Connection Trace. Caller 123-4567
Start-up Response: AS5200 Modem, Firmware 1.0

Control Reply: 0x7C01

DC session response: brasil firmware 1.0

RS232 event:

DSR=0n, DCD=0n, RI=Off, TST=0Off

changes: RTS=No change, DTR=No change, CTS=No change

changes: DSR=No change, DCD=No change, RI=No change, TST=No change
Modem State event: Connected

Connection event: Speed = 19200, Modulation = VFC

Direction = Originate, Protocol = reliable/LAPM, Compression = V42bis

DTR event: DTR On

Modem Activity event: Data Active
Modem Analog signal event: TX =-10, RX = -24, Signal to noise = -32
End connection event: Duration = 10:34-11:43,

Number of xmit char =

67, Number of rcvd char = 88, Reason: Watchdog Time-out.

77



debug tdm

debug tdm

78

To display time division multiplexer (TDM) bus connection information each time a connection is
made on the Cisco AS5200, usedebug tdmEXEC command. Use thm form of this command
to disable debug output.

debug tdm
no debug tdm

Syntax Description
This command has no arguments or keywords.

Command Mode
EXEC

Usage Guidelines

If you are losing channel data between the dual T1 Primary Rate Interfaces (PRI) and any
termination points, such as an Ethernet or modem point, enalielibhg tdm command.

This command displays the TDMis® connection information for each TDMwvilee installed in the

access server. One TDM device exists on the PRI board, on the motherboard, and on each modem
board. Expect up to 256 TDM connections to be displayed on your terminal when this command is
enabled.

Example
The following example enables tHebug tdm command:

debug tdm

dialtone connection requested.

TDM(reg: 0x2138100): Close connection to STo7, channel 1
TDM(reg: 0x2138100): Connect STi3, channel 1 to STo7, channel 1
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Cisco Connection Online (CCO)

Cisco Connection Online (CCO), formerly Cisco Information Online (ClO), is Cisco Systems’
primary, real-time support channel. Maintenance customers and partners can self-register on CCO
to obtain additional content and services.

Available 24 hours a day, 7 days a week, CCO provides a wealth of standard and value-added
services to Cisco’s customers and business partners. CCO services include product information,
software updates, release notes, technical tips, the Bug Navigator, configuration notes, brochures,
descriptions of service offerings, and download access to public and authorized files.

CCO serves a wide variety of users through two interfaces that are updated and enhanced
simultaneously—a charactbased ersion and a multimediavsion that resides on theovitd Wide

Web (WWW). The charactdrased CCO supports Zmodengrkhit, Xmodem, FTRnternet e-mail,

and fax download options, and is excellent for quick access to information over lower bandwidths.
The WWW version of CCO provides richly formatted documents with photographs, figures,
graphics, and video, as well as hyperlinks to related information.

You can access CCO in the following ways:

® WWW: hitp://www.cisco.com.

® Telnet: cco.cisco.com.

® Modem: From North Americat08 526-8070; from Europ83 1 64 46 40 82. Use the
following terminal settings: VT100 emulation; databits: 8; parity: none; stop bits: 1; and baud
rates up to 14.4 kbps.

For a copy of CCQO’s Frequently Asked Questions (FAQ), contachelp@cisco.com. For
additional information, contactco-team@cisco.com.

Note If you are a network administrator and need personal technical assistance with a Cisco
product that is under warranty or covered by a maintenance contract, contact Cisco’s Technical
Assistance Center (TAC) at 800 553-2447, 408 526-7208¢@tisco.com.  To obtain general
information about Cisco Systems, Cisco products, or upgrades, contact 800 553-6387,

408 526-7208, ots-rep@cisco.com.
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