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Safety Precautions

The following general safety precautions must be observed during all
phases of operation of this equipment. Failure to comply with these
precautions or with specific warnings elsewhere in this manual violates
safety standards of design, manufacture, and intended use of the
equipment. IBM assumes no liability for the user’s failure to comply
with these requirements. As the user of the product, you must observe all
stated warnings and safety precautions in order to safely operate the
equipment in your environment.

Do Not Substitute Parts or Modify Equipment

Because of the danger of introducing additional hazards, do not install
substitute parts or perform any unauthorized modification of the
equipment. Contact your local IBM representative for service and repair
to ensure that safety features are maintained.

Ground the Instrument

To minimize shock hazard, the equipment chassis and enclosure must be
connected to an electrical ground. The power cable must either be
plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter, with the grounding wire (green)
firmly connected to an electrical ground (safety ground) at the power
outlet.

Do Not Operate in an Explosive Atmosphere

Do not operate the equipment in the presence of flammable gases or
fumes. Operation of any electrical equipment in such an environment
constitutes a definite safety hazard.

Keep away from Live Circuits

Do not install or replace the component with power cables connected.
Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and
discharge circuits before touching them.

Telephone Lines Unsafe Voltages

As unsafe voltages (Telecommunication Network Voltages) exist on
ISDN lines, safety precautions must be taken to prevent contact with any
dangerous area of the system.



A CAUTION

The ISDN cable(s) must remain disconnected from the
telecommunications system until the card has been
installed in the system.

*  The installation of the card in the host system must be
done in a way that ensures at least 2mm of air gap
between the Printed Circuit Board (PCB) card and any
other components in the host system, so that the unsafe
area remains located only on the ISDN card.

*  The modem card must only be used in a host system
with a screw-down cover / lid in order to protect the
operator.

Telephone Wiring Warnings

Never install telephone wiring during a lightning storm. Never install
telephone jacks in wet locations unless the jack is specifically designed
for wet locations. Never touch non-isolated telephone wires or terminals
unless the telephone line has been disconnected at the network interface.
Any intervention on the card or in its proximity should be made with the
telephone connector unplugged.

Observe Dangerous Procedure Warnings

Warnings precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed. You
should also employ all other safety precautions which you deem
necessary for the operation of the equipment in your operating
environment.



WARNING

This equipment generates, uses, and can radiate
electromagnetic energy. It may cause or be susceptible to
electromagnetic interference (EMI) if not installed and used
in a cabinet with adequate EMI protection.
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Using This Guide

Purpose

This Users Guide provides information about the IBM RAS adapter.
It describes general features, hardware and software installation
procedures (with safety precautions), and the software modules that
comprise the product. It also provides detailed information about the
external software interface and about how the software modules
interact.

|
Audience

This Users Guide assumes that its audience has a general
understanding of computing and networking terminology. If you
need more information about this terminology (in addition to what
this manual provides), see the following web sites:

* ISDN links:
http://www.bellcore.com/nic
http://www.via-isdn.org
http://www.comware.com/telcom/telcolnk.htm

* Networking glossary:
http://www.ctcnet.com/html/telecom.htm

(Select the ibrary tab.)

|
Admonition Conventions

Admonitions draw your attention to especially important
information, such as the following:
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WARNING

The Warning admonition brings to your attention those items or steps
that, if not properly followed, could cause problems in your machine’s
configuration or operating system.

A CAUTION

The Caution admonition alerts you to steps or procedures that could
be hazardous to your health, cause permanent damage to the
equipment, or impose unpredictable results on the surrounding
environment.

Text Conventions

The following conventions are used in this manual. Computer-
generated text is shown in typewriter font. Examples of computer-
generated text are: program output (such as the screen display during
the software installation procedure), commands, directory names,
file names, variables, prompts, and sections of program code.

Example of computer-generated text

Commands to be entered by the user are printedahu
Courier  type. For example:

cd /usr/tmp

Pressing the return kel {Return ) at the end of the command line
entry is assumed, when not explicitly shown. For example:
/bin/su

is the same as:
/bin/su @ Return

Required user input, when mixed with program output, is printed
in bold Courier type.
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1 Introduction

Adapter Overview

The Interphase IBM RAS adapter is a single-slot Peripheral
Component Interconnect (PCI) add-on board for PCl-based PCs,
servers, and workstations. The adapter provides dual-port PRI
connectivity. It includes 12 digital modems onboard that can be
logically connected to 64-Kbps channels on WAN lines.

The number of digital modems can be expanded by adding up to 3
optional IBM modem expansion modules, each containing 6 digital
modems. Therefore, the adapter can include up to 30 digital modems.
(Detailed information about the modem expansion modules is
included inRead Me Firstlocumentation shipped with the

modules.)

The adapter is powered by an IBM PowerPC 404CX 32-bit RISC
processor at 66 Mhz. The modems use Central Site Modem Digital
Signal Processing (DSP) technology from Rockwell Semiconductor
Systems. This technology provides robust support for data-intensive
applications. The adapter software uses the standard Mi&osoft
Windows NT operating system. It leverages the Remote Access
Service (RAS) features built into Windows NT server platforms to
seamlessly integrate RAS services into existing LANS.

The adapter handles connections on ISDN B and D channels. The
ISDN channels are accessible using RAS and digital modems.The
adapter is designed for remote access systems that allow dial-in from
ISDN or PSTN (analog) networks, combining the two most popular
dial up access services under a single call number. The adapter’s
software enables it to handle ISDN calls, which are numerically
terminated, and digital modem calls, which are analog terminated,
simultaneously on ISDN B channels.
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The adapter features a high-performance multi-function architecture.
The onboard processor off-loads communications protocols such as
ISDN signalling from the host CPU, boosting overall performance.
Also, the adapter can be quickly and easily expanded to support
evolving features or network technologies.

Note: The IBM RAS adapter is referred to internally as2ihePRI
adapter. You might see this name used in the Users Guide and
the software dialog boxes to designate the adapter.

00 02 4 o¢ ? 9
2,2 0 0 %,
2 %, 24 2 o W,
‘or U 2 ‘s %0 9, : (2
00 0@ 000 00 0 “a

Figure 1-1. IBM RAS Adapter
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Hardware Overview

The IBM RAS adapter provides the following common hardware
features:

Modular design with a CPU mother board and one WAN
daughtercard

North America and Europe ISDN compatibility—NET3, E-

DSS1, NI-1, NI-2, ETSI (EurolSDN)

Compliance to all industry standards and specifications (FCC

part 15 class A and part 68, CE class A, IEC950)

CPU mother board:

— RISC processor 32-bit PowerPC 403 GCX at 66 MHz

— 32-bit local bus at 33 MHz

— 8-Mbyte DRAM memory

— 512 KB Flash EEPROM for boot code and modem
firmware

— PCI 2.1-compliant master/target bus interface

RAS support for ISDN channels, including ISDN B channels

associated with digital modems

RAS support for up to 60 B channels and 2 D channels
(Europe) or 46 B channels and 2 D channels (United States
and Japan)

Three expansion slots allowing addition of up to 18 digital
modems on digital modem extension modules

IBM modem expansion modules available, with 6 digital
modems in each module, implemented with Rockwell CSM/3
chips

Modem expansion modules can be pre-installed or installed
as upgrades, depending on customers’ needs. For information
about installing modem expansion modules, seRédzal Me

First documentation included with the IBM Modem
Expansion Module package.

Internal Channel Service Unit (CSU) to enable a direct
connection to a North American T1 line

IBM RAS Adapter Users Guide 1-3



|
Software Overview

The adapter software supports up to four IBM RAS adapters installed
in a system. It handles three types of ports:

* ISDN(x), for ISDN communications using RAS

¢ DM(x), for digital modem communications using RAS

* COM(x), for digital modem communications using COM
ports

The software package includes drivers, utilities, and a RAS
management tool.

Drivers

The adapter software includes the following drivers:
e The Base driver for Windows NT is the basic driver required
to support the adapter.

¢ The Serial driver manages COM port emulation on the
adapter. It supports digital modem communications by
enabling ISDN B channels to emulate COM ports. It is
installed with the Base driver.

e The RAS support drivers support Microsoft Remote Access
Service. They enable the transport of TCP/IP, IPX/SPX, and
NetBEUI protocols over ISDN and digital modem lines.
There are two types of RAS support drivers:

— RAS support driver for ISDN communications

— RAS support driver for digital modem communications
Utilities
The software also includes the following utilities, which are installed

along with the Base driver:

e The WAN Adapter Setup utility enables you to manage
adapter firmware and hardware.

¢ The Digital Modem Monitor utility enables you to monitor
the adapter’s digital modem connections.
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* The SynWatch utility enables you to track connections and
data traffic on ISDN channels.

* The LoopTest utility enables you to check the ISDN line.

* The LineTest utility enables you to set port modes (with your
Telco’s agreement) if you need to do low-level testing
because of line trouble at installation.

* The LineStatus utility enables you to diagnose network
connection problems.

RAS Management Tool

The Virtual Motion Remote Access Manager Suitdy Virtual

Motion, Inc., is bundled with the adapter software. The Remote
Access Manager Suite includes a set of resource management, access
control, and usage accounting tools to help network administrators
and Internet Service Providers manage Windows NT dial-up RAS
servers.

The Remote Access Manager Suite is a client/server application with
three components: an administrator program, a RAS port manager
program, and a RAS port monitoring program. You can select to
install the Remote Access Manager components needed on a RAS
server machine when you install a RAS support driver for the
adapter.

The Remote Access Manager Suite provides the following
capabilities:
* RAS Login Control prevents multiple users from logging in
with the same dial-up account and limits the number of multi-
link RAS connections a remote user can establish.

* RAS Port Access Control grants specified user groups access
to particular communications ports.

e Port Session Control sets maximum idle and session connect
times for each RAS server communications port.

* Port Resource Management limits the connect time allotted to
individual users over a specified time interval.

» Static IP Address Port Assignment associates a static IP
address with a particular RAS communications port.
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* RASView provides real-time monitoring of RAS ports and
provides alerts for defined RAS server events.

* RAS usage accounting, reporting, and event logging
functions detail each user's RAS sessions.

The Virtual Motion Remote Access Manager Suite requires
Windows NT 4.0 and the Windows NT Service Pack 3 or higher. For
detailed information about the suite, see the Virtual Motion Remote
Access Manager documentation included in PDF format on the IBM
RAS adapter installation CD.

RAS Support Overview

The IBM RAS adapter supports Microsoft Remote Access Service
(RAS), which enables remote user connections over ISDN lines.
RAS enables the transport of TCP/IP, IPX/SPX, and NetBEUI
protocols.

RAS supports all of the mainstream networking clients, including the
following:

e Windows for Workgroups

* LAN Manager

e Windows 95

* Windows NT Workstations

¢ Windows NT Servers

e UNIX

* Macintosh

* NetWare

* 0S/2-based clients.
RAS connection enables all services typically available to a LAN-

connected user (including file- and print-sharing, database access,
and messaging), as shown in the following illustration:
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Figure 1-2. RAS Features

Minimum System Requirements

Following are the minimum system requirements for using this
adapter with Microsoft Remote Access Service (RAS):

« Intel® system running Windows NT Version 4.0

» PCI Bus architecture conforming to PCI Local Bus
Specification Revision 2.1

* Pentium processor at 133 MHz

* 64 MB RAM (possibly 128 MB or more, depending on your
RAS configuration and usage)

» Hard disk with 5 MB free

» 3.5" diskette drive or a CD-ROM drive

* One or two functional ISDN primary rate interfaces for each
adapter

* Windows NT Service Pack 3 or higher required to use the
Virtual Motion Remote Access Manager Suite bundled with
the adapter software
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2 Installing the Hardware

Overview

You can install the adapter in any suitable PCI expansion slot. To
install the adapter, follow these basic steps:

1. Verify that the system meets minimum requirements.
2. Inspect the adapter.

3. Install the adapter in a host expansion slot.

4. Connect the adapter to an MVIP Bus, if required.

The tools required are a grounding strap and a #1 Phillips head
screwdriver.

Note: Refer to the users manual that came with your personal
computer for additional detailed installing instructions.

Verifying Minimum Requirements

Before installing this adapter, verify that your system meets the
minimum requirements described\tinimum System Requirements
on page 1-7

Inspecting the Adapter

Before installing the adapter in your computer, visually inspect it for
any damage that might have occurred during shipment from the
factory.

IBM RAS Adapter Users Guide 2-1



WARNING

The adapter is packed in an antistatic bag to protect it during shipment.
Keep the adapter in its protective antistatic bag until you are ready to install
it in the host computer. To prevent damage to the adapter due to
electrostatic discharge, wear a grounding strap and handle the adapter only
by its edges. Do not touch its components or any metal parts other than the
faceplate.

1. Open the shipping container and carefully remove its
contents.

2. Inspect each item for damage. If you find any omissions or
damage, contact your network supplier and the carrier (for
example, UPS or Federal Express) that delivered the package.

Installing the Adapter

A CAUTION

Your computer operates at voltages that can be lethal. Follow all cautions
and warnings in this installation procedure, both to protect yourself and
prevent damage to your computer. Use only tools with nonconductive
handles, or tools coated with, covered with, or made with nonconductive
materials. Nonconductive materials are materials that do not conduct
electric current, such as plastic, rubber and fiberglass.
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With a grounding strap connected to your wrist or ankle, do the
following to install the adapter:

1. Turn off the computer’s power switch, and unplug the unit
from its power source.

777778 ) L] &
A f
DH 1 ®, [ ||
o i i ]
= ap) —
=ee| JLILLILJA4 ® e ®/ ®® - -rE -FE |

Figure 2-1. Unplugging the Computer

IBM RAS Adapter Users Guide 2-3



2.

3.

Note:

Disconnect all cables connected to the main system unit, and
remove the computer cover according to the manufacturer’s
instructions.

Figure 2-2. Removing the Computer Cover

Locate a suitable PCI expansion slot, and remove the screw
that attaches the expansion plate to the computer. Save the
screw for Steb.

This adapter is a full-length PCI add-on card. Choose a slot in
which the adapter will not be in contact with other elements
of the mother board, such as memory modules, connectors, or
the host processor’s heat sink.

If you plan to connect the adapter to an MVIP Bus, the
location of the adapter depends on the other MVIP adapters.
SeeConnecting the Adapter to an MVIP Bus page 2-Tor
instructions before proceeding with the installation process.
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4. Remove the expansion plate.

Figure 2-3. Removing the Expansion Plate
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5. Carefully remove the adapter from its antistatic bag, and
position the adapter in the PCI expansion slot. Align the
adapter’s connector pins with the slot’s receptacle; then press
gently but firmly on the board to seat it in the slot.

6. Attach the adapter with the screw removed in 8tep

Figure 2-4. Inserting the Adapter
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7. Continue as follows:

— Ifyou still need to interconnect the adapter to other MVIP
telephony processing adapters in the cabinet, such as
voice, data, fax, video or image processing adapters, skip
to the next sectiorConnecting the Adapter to an MVIP
Bus

— Otherwise, replace the computer cover according to the
manufacturer’s instructions. Then connect the adapter to
the line, as described @onnecting to the Linen page 3-

1.

WARNING

Keep the computer closed while the adapter is running, so that the fan works
properly and prevents overheating.

Connecting the Adapter to an MVIP Bus

You must connect the adapter to an MVIP Bus if you plan to integrate
the adapter with other MVIP telephony processing adapters, such as
voice, data, fax, video or image processing adapters.

For optimal electrical signal quality on the MVIP ribbon cable, you
must place the MVIP adapters in a specific order (depending on the
number of connections) and electrically terminate two MVIP clock
signals, as described in the following topics.

MVIP Electrical Termination Requirements

For systems with five or fewer MVIP Bus connections and less than
90 pF load on the clock lines, it is adequate to do the following:

1. Place the circuit board that is the master clock source at one
end of the cable.
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2. Electrically terminate the MVIP Bus only on the circuit board
located at the other end of the cable.

Note: The IBM RAS adapter is generally the master clock source
because it is connected to the network. In this case, place the
IBM RAS adapter at one end of the cable, and do not
electrically terminate the bus on the adapter.

On systems with more than five MVIP Bus connections or more than
90 pF of load on the clock lines, both ends of the cable must be
electrically terminated. No other boards should be electrically
terminated.

Configuring MVIP Electrical Termination

If this is the last board in a multiple MVIP Bus configuration, the
adapter requires electrical termination in the MVIP Bus. To provide
the required electrical termination, place two jumpers on the two 2-
pin connectors located next to the MVIP connector. Each jumper
must be inserted perpendicular to the printed circuit board, as shown
in the following figure:

Figure 2-5. Electrically Terminating the MVIP Bus
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If the adapter does not need to be electrically terminated, do not place
any jumpers on the 2-pin connectors.

Modem Connection LEDs

The IBM RAS adapter provides an LED for each modem included
on the adapter (for example, 12 LEDs for 12 modems). These LEDs
turn on when a modem has established a connection on the MVIP
Bus. They turn off when the modem has interrupted the connection.

Completing the MVIP Bus Connection

To create a dedicated interconnection between the adapters on an
MVIP Bus, connect a ribbon cable to the 40-pin, double-row, right-
angled headers on the top edge of all MVIP adapters.

After you finish connecting the adapter to the MVIP Bus, finish the
remaining steps in thiastalling the Adaptesection.
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3 Connecting to the Line

Overview

The type of line your carrier provides depends on whether you are in
North America or Europe. This chapter provides the following
information required to connect your IBM RAS adapter to the line:

» Connection methods and requirements for connecting to a
North American T1/PRI line

» Connection methods and requirements for connecting to a
European E1/PRI line

* Summary of steps to connect the adapter to the network

If you are in North America, continue to the next section. If you are
in Europe, skip t&European E1/PRI Linen page 3-5

North America T1/PRI Line

When you connect the adapter to a North American T1/PRI line, first
determine the appropriate connection method, cabling requirements,
and link requirements.

Connection Methods

If the distance to your catrrier is less than 655 feet or 200 meters, you
can connect the adapter in a DSX1 (short haul) configuration directly
to the North American T1/PR1 line.

If the distance is more than 655 feet or 200 meters (up to 6200 feet
or 1.8 kilometers), you must connect the adapter in a DS1 (long haul)
configuration. In the DS1 configuration, a Channel Service Unit
(CSU) must translate the short haul DSX1 interface to support the
longer distance. The IBM RAS adapter includes an internal CSU,
which enables it to connect directly to the T1/PRI line in a DS1
configuration.
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Connecting Directly to the Line

Direct connection is subject to constraints imposed by FCC rules and

by your partner carrier. To see if you can connect directly to the
interface, and for more information about direct connection
constraints, contact your carrier.

WARNING

To avoid harming the WAN, contact your carrier for approval before
connecting the adapter directly to the line.

In accordance with FCC Rules, Part 68.218 (b), you must notify the telephone
company prior to  disconnecting the adapter from the line or turning off the
power to the adapter’s host system. Without this prior notification, the

carrier might temporarily discontinue your T1/PRI service.

Connecting Directly in a DSX1 Configuration

You can connect the adapter directly to the T1/PRI line without using

a CSU if the distance to your carrier is less than 655 feet or 200
meters. The line will be in a DSX1 configuration, as shown in the
following illustration:

Less than 655 feet (200m)
[e————>

WAN Adapter Telco

Figure 3-1. Direct DSX1 Connection to the Line
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Connecting Directly in a DS1 Configuration

If the distance to your carrier is up to 6200 feet (1.8 kilometers), you
can connect directly to the T1/PRI line with the adapter’s internal
CSU activated. The line will be in a DS1 configuration, as shown in
the following illustration:

Up to 6200 feet (1.8 km)

>
L

Y

WAN Adapter Telco

Figure 3-2. Direct DS1 Connection with Internal CSU

Connecting Through an External CSU to the Line

If you do not use the adapter’s internal CSU to connect to the T1/PRI
line in a DS1 configuration, you can connect the adapter to an
external CSU that connects to the metallic T1/PR1 interface. (You
might want to use this method if the distance to your carrier exceeds
6200 feet or 1.8 kilometers but is less than 6855 feet or 2.0
kilometers.) The following illustration shows the adapter’s
connection to the T1/PRI line through an external CSU:

Less than 655 feet (200m) Up to 6200 feet (1.8 km)

>
I

< »|
<+ ,l

S

WAN Adapter CSuU Telco

Figure 3-3. DS1 Connection Through an External CSU
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WARNING

To avoid harming the WAN, you must first contact your carrier for approval
before connecting the CSU to the line.

In accordance with FCC Rules, Part 68.218 (b), you must notify the telephone
company prior to  disconnecting the CSU from the line or turning the CSU’s
power off. Without this prior notification, the carrier might temporarily
discontinue your T1/PRI service.

T1/PRI Cabling Requirements

The cable between the adapter and the carrier or the CSU must meet
the following standard T1 attenuation and transmission
requirements:

e 100 Ohm
* Two twisted pairs, category 3 or higher

e Maximum length: 655 feet (200 m) without a CSU, or 6200
feet (1800 meters) with a CSU

Measure and record the actual cable length between the adapter and
the carrier or the CSU. You will need this information when you
configure the line profile parameters.

The cable must include an RJ48C plug at the end connected to the
adapter. It must also provide the appropriate plug or cabling system
at the end connected to the carrier or CSU Gemector Pinouten

page 3-@and relevant carrier or CSU documentation for information.

T1 Link Requirements

If the adapter connects to the T1/PRI line, the adapter and CSU must
be configured with several common parameters to interoperate. The
adapter’'s T1 parameters are set as follows:

e Line coding: B8ZS
* Frame format: ESF (Extended Super Frame)
e Line I/0O impedance: 100 Ohmt 5%

3-4
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European E1/PRI Line

When you connect the adapter to a European E1/PRI line, first
determine the appropriate connection method, cabling requirements,
and link requirements.

Connection Method

Generally, your E1/PRI carrier provides a Network Termination 1
(NT1) device to interface between the WAN adapter and the metallic
interface of the WAN. You need to connect the WAN adapter to the
NT1, as shown in the following illustration:

. 1 —F

WAN Adapter NTI Telco

Figure 3-4. Connection Through an External NT1 Device
E1/PRI Cabling Requirements

The cable between the adapter and the NT1 must meet the following
standard E1 attenuation and transmission requirements:

e 120 Ohm
» Two twisted pairs, category 3 or better
*  Maximum length: 200 m (655 feet)

The cable must include an RJ48C plug at the end dedicated to the
WAN adapter. It must also provide the appropriate plug or cabling
system at the end dedicated to the NT1.G@a®ector Pinoutsn

page 3-6and your NT1 documentation for details.
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E1l Link Requirements

If the adapter connects to the E1 line, the adapter and NT1 must be
configured with several common parameters to interoperate. The
adapter’s E1 parameters are in accordance with the IUT-T | 431
recommendation, as follows:

¢ Line coding: HDB3, according to IUT-T G.703
¢ Frame format: according to IUT-T G.704

¢ CRC4 to Non-CRC4 operation:according to
IUT-T G.706 An.B

e Line I/O impedance: 120 Ohmt 5%.

Connector Pinouts

The following illustration of the adapter’s faceplate shows the
adapter’s connectors and connector pins:

Pin| Signal E 3
8
8 LEDs 1,2,3&4
7 ' 2, )
6 (Port #0) E
5 |Txout (tip)
4 |Txout (ring) Port #0
3 RJ4
2 |Rxin(tip) | 1 (RJ48C)
1 |Rxin (ring) LEDs5,6,7 &8
) (Port #1)
RJ48C Pinout
Port#L —p
(RJ48C)
]

Figure 3-5. Adapter’s Faceplate and Connector Pinouts
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The adapter’s connectors follow the RJ48C specification.

For each connector, four LEDs display the status of the link (as
described irnterpreting Adapter LEDsn page 8-1

|
Connecting the Adapter to the Network

WARNING

Before connecting the cable, read  Telephone Lines Unsafe Voltages in the
Safety Precautions section at the front of this manual.

With the adapter installed, you are ready to connect the adapter to the
network, as follows:

1. Obtain the cable required for your type of connection, as
described inT1 Link Requiremenisn page 3-4r E1/PRI
Cabling Requirementsn page 3-5

2. Attach the appropriate RJ48C-compliant connector to the
adapter.

3. Reconnect the power cable and turn on the machine.

After connecting the adapter to the network, install the adapter
drivers. Seénstalling the Softwaren page 4-1
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4 Installing the Software

Overview

This chapter describes the procedures for installing and setting up
your adapter’s software on Microsoft Windows NT 4.0 workstations.
Use this process to install the Base driver (along with the Serial
driver and adapter utilities), the ISDN RAS support driver, the
Digital Modem RAS support driver, and the Virtual Motion Remote
Access Manager Suite. This chapter also explains how to remove
adapter software, if required.

To install and set up the software, follow these basic steps:
1. Verify that your system meets minimum requirements.

2. Install the Base driver, with accompanying software, and
appropriate RAS support driver(s).

3. Set up WAN adapter card and port properties.

4. Set up RAS support properties for the installed RAS
driver(s).

5. Set up ISDN B and Digital Modem channels as RAS ports.

6. If you want to use Virtual Motion RAS management services
on the computer, install Virtual Motion Remote Access
Manager Suite components.

7. Complete the installation to make driver settings take effect.

Review theRead Mdext file on the IBM RAS adapter installation
CD before installing the adapter software. It contains information
about the files included on the CD. AlsoRiéad Me First
documentation is included in your installation kit, review it for
information about changes and updates made to this Users Guide
after the print date.
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In addition, if you plan to install the Virtual Motion Remote Access
Manager Suite, review the Virtual Motion PDF documentation
included on the installation CD before starting the installation.

Note: The IBM RAS adapter is namg&-PRlin the software
installation and configuration dialogs.

Verifying Minimum Requirements

If you have not already done so, verify that your system meets the
minimum requirements described\tinimum System Requirements
on page 1-7

|
Installing the Drivers

Before you start, make sure the adapter is installed in your
machine, and that you are logged on with administrator rights to
the Windows NT 4.0 system

To install the appropriate drivers for the adapter:

1. From theStart menu, selecbettings,and therControl
Panel. Then double-click th&letwork icon, and select the
Adapters tab to display the Adapters dialog box:
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Hetwork EE |

Identificatiu:unl Servicesl Pratocols  Adapters I Bindingsl

Metwork, Adapters:

Add... Remove Properties. .. pdate

Itern Motes:

|Bk 154 Ethermet Adapter

Cloze I

[Fance|

Figure 4-1. Network Adapters Dialog Box

2. Click Add to begin loading the drivers.
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The system creates an adapter list in the Select Network
Adapter dialog box:

Select Network Adapter E E |

Click the Metwork Adapter that matches vour hardware, and then

click OK. |f you have an inztallation digk for thiz component, click
Have Disk.

Metwork, Adapter;

BB B 8-Port Async, E1A-232 [154) Adaper ;I
B3 BM Auta 16/4 Token-Ring 154 Adapter

BB BM Auta LANStreamer PCI Adapter ]
B8 BM Digital Modem RAS Support

B3 1B M 154 Ethernet Adapter
B IDR 1COK DAC Ty 3 LI

Hawe Dizk... |

ak | Cancel |

Figure 4-2. Network Adapters List

3. ClickHave Disk.

The Insert Disk dialog box appears, prompting you to insert
the disk and identify the file location:
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Inzert Disk

=
|nzert disk with zoftware provided by the software or 0k
\@ hardware manufacturer. |f the files can be found at a -
different lozation, for example on another drive tepe a |

new path to the files below. e

2]

Figure 4-3. Insert Disk Dialog Box

4. Insert the diskette or CD containing the adapter software.
Then do the following:

— If you are installing the software from a diskette, change
the installation path to the appropriate drive, if needed,
and clickOK.

— If you are installing the software from a CD, change the
installation path tgdrive]\IBMCARD  (where
[drive] is the CD-ROM drive—for example,
D:\IBMCARD. Then clickOK.
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The Select OEM Option dialog box appears, listing available

IBM RAS support drivers:

Select OEM Option

Chooze a zoftware suppaorted by this hardware manufacturer's disk.

|Bk Drigital Modem RAS Support

Bk ISDM BAS Support

0K

Cancel

Help

Figure 4-4. Select OEM Option Dialog Box

You can install the IBM Digital Modem RAS Support driver,
the IBM ISDN RAS Support driver, or both drivers,
depending on your needs. However, you can select only one

driver to install at a time.

5. Select the RAS support driver you want to install at this time,

and clickOK.

Next, continue as follows, depending on whether you are
installing the first or second selected RAS support driver:

— Ifyou are installing the first RAS support driver, the IBM
Base driver dialog box appears after you select the driver

to install. Continue to stef

— Ifyou are installing the second RAS support driver, the
RAS Support Properties General dialog box appears. Skip
to Setting Up RAS Support Propertias page 4-14
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6. The Base Driver dialog box prompts you to accept or change
the installation directory and begin installation:

) -
§= |IBM Base Driver E3 |

= IMSTALLATION
ﬁgj Inztall will create the following directony on vour hard disk.
e

[F wou want bo ingtall your application in a different directon
anddor digk, type the directony path.

Select Continue to begin the installation.

Caontinue I Cancel About |

Figure 4-5. Base Driver Installation

If needed, change the default installation path ifCihygy To
field to the desired path name.

7. ClickContinue to install the Base driver and the first selected
RAS support driver.

The installation program copies product files to the directory
specified in the Copy To field, and creates a program group
in the Windows NT Start menu.

A message box displays the installation progress.

To continue the software installation, set up the adapter’s card and
port properties as described in the next section.

If you are installing both RAS support drivers, complete the basic
configuration of the first driver, as described in the following topics,
before installing the second driver.
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Setting Up WAN Adapter Card and Port Properties

After the initial driver software is installed as describebhstalling
the Drivers the WAN Adapters Setup dialog box appears:

=, WAN Adapters Setup !EIE
L @ Firmware -
[Laad |
[ |
Eroperties... |
&
Cards e
= el [0] 1B 2P-FRI Sidd
e [0]15DM PRI
......... S8 [1115DM PRI Bemove |
b 24 Digital Modems
Properties. .. |
Ahout | Help | Cancel | Apply |

Figure 4-6. WAN Adapters Setup Dialog Box

This dialog box enables you to set up adapter firmware and hardware
for the adapter. The adapter is displayed in the Cards section.

Note: If the Cards list is empty, the adapter might not be properly
installed. Se®roblems and Possible Solutioos page 8-6
for information about correcting the problem.
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Use the Cards section to do the following WAN adapter setup tasks:

» If your adapter is connected to an MVIP Bus, enable the
MVIP Bus connection.

* Set up the adapter’s ISDN port properties.

Configure ISDN port properties for both ISCavd Digital
Modem RAS support drivers.

* Ifyou plan to install the Digital Modem RAS Support driver,
set up the adapter’s digital modem port properties. Set up
digital modemand ISDN port properties at this point
(regardless of which driver you selected first).

Enabling the MVIP Bus Connection

If the adapter for which you are installing the software is connected
to an MVIP Bus, enable the Bus connection as follows:

1. In WAN Adapters Setup dialog box, select the adapter.

2. Click theProperties button in the Cards section.
The Card Properties dialog box appears:

=, Card [0] Properties

—Bus Card
Type ||:r|:| o x| [IBM 2P-PRI
Slat [15 - /M |ttt

MYIF Bus conmected [ | — 24 Digital Modems

—PResources——————————— COM Parts IB 3

Port [E800 First port [comooT =

IR |11

g
Mem. 1 [FE000000 ';#: Lall Setup.. |
Mem. 2 |FEOD0400 |
LCancel

Figure 4-7. Card Properties Dialog Box
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3. Enter a check mark in the MVIP Bus connected field (in the
Bus section) by clicking on the checkbox.

Configuring ISDN Port Properties

ISDN port properties must always be configureddoth Digital
Modem and ISDN RAS support drivers. Configure ISDN port
properties as follows:

1. Inthe WAN Adapters Setup dialog box, select the ISDN PRI
port you want to configure and cliékoperties.

The ISDN PRI Port Properties dialog box appears:

. I1SDN PRI Port [0] Properties

— LS Primary numbers
SWITCH [T
Type SR |
HDS (il |
[irectany HimEEer I
HDE (2] |
CRC r — U5 Secondary numbers
Edit D51 properties .. | SR I
—TEI
& 2a ayen e r I_ Direstan NumbEr I
FiredTEI] 2 o
FredTEIHZ @ o Hee  [[ ok | cance |

Figure 4-8. ISDN PRI Port Properties

2. In the Switch Type field, select the switch type that
corresponds to your ISDN subscription. (8emfiguring the
Switch Typen page 5-11or a description of switch type
selections.)

WARNING

You must select the same switch type for all ports on a single adapter.
Otherwise, the ports might not function properly.
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3. Depending on your switch type, geographic location, line
type, and other considerations, enter information in the
remaining fields, as needed.

If you selected an American switch type, Bt DS1
properties button is available, enabling you to access the
DS1 Properties dialog box. Use this function to activate the
adapter’s internal CSU for the port connection. The internal
CSU enables the adapter to connect directory to a T1/PRlI line
in a DS1 (long haul) configuration.

For detailed information about ISDN PRI port properties, see
Setting Up ISDN RAS Port Properties page 5-9

4. When you have completed the ISDN PRI port setup, click
OK.

5. When the WAN Adapters Setup dialog box reappears, repeat
stepsl through4 for the remaining ISDN PRI port.

Next, continue t&€onfiguring Digital Modem Port Propertigbyou

are (or will be) installing the Digital Modem RAS Support driver. If
you do not plan to install the Digital Modem RAS Support driver, or
have already configured digital modem port properties, skip to
Completing the WAN Adapter Setp page 4-12

Configuring Digital Modem Port Properties

If you are installing the Digital Modem RAS Support driver,
configure corresponding digital modem port properties as follows:

1. In the Cards section of the WAN Adapters Setup dialog box,
select the digital modem port Digital Modems, where is
the number of digital modems on the adapter), and click
Properties.
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The Digital Modems Properties dialog box appears:

= Digital Modems Properties EE

i Lan i p Law

|'Speech channelz coding

Help | (] I LCancel

Figure 4-9. Digital Modems Properties Dialog Box

2. Use this dialog box configure the analog-to-digital speech
channels coding law according to the geographic region.

— For Europe, sele@& Law.
— For the United States and Japan, s¢ldcaw (Mu Law).

3. Click OK.

If you have not yet configured the adapter’'s ISDN port properties, do
so now, as described @onfiguring ISDN Port Propertiesn page
4-10. Otherwise, continue to the next topic.

Completing the WAN Adapter Setup

When WAN adapter card and port properties are configured as
needed, do the following to complete the WAN adapter setup:
1. Click OK in the WAN Adapters Setup dialog box.

The setup software automatically finds the firmware for the
adapter. It updates the registry and dynamically installs the

drivers.
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2. When the following message informs you that the driver is
running, clickOK.

. WAN Adapters Setup

# Succezsful configuration; the driver iz running.

Figure 4-10. Successful Setup Message

Next, set up RAS support properties for the driver, as described in the
next section.
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Setting Up RAS Support Properties

After you finish configuring RAS ports for RAS support drivers (or
after you select the second RAS support driver to install) the RAS
Support Properties General dialog box appears:

F DM RAS Support EE

General l Incoming Filter]
Witk Setup |

a F ISDN BAS Support EE

B General l Incoming Filter]

Witk Setup
# |Jze wiaM Setup to customize |SOM zettings.
Ady Select an ISDM port and click the Properties
button.
ﬁ WAN Setup ..
L
Advanced
G, o
g’ apter IPHISDMA
Idle
Timeout 0 [Sec]
WfAM
= Adapter | J
About

(] | Cancel | Help |

Figure 4-11. RAS Support General Properties Dialog Box
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For the Digital Modem RAS Support driver, the driver name in the
title bar isDM RAS Supportor the ISDN RAS Support driver, the
driver name in the title bar ISDN RAS SupporThe contents of the
dialog box are the same for both drivers.

The RAS support setup is done automatically. The RAS Support
General dialog box enables you verify RAS support properties for
the driver you are configuring.

Note: If you need to set up additional WAN adapter card or port
properties before continuing, click tiéAN Setup button to
access the WAN Adapters Setup dialog box. Then repeat the
appropriate steps in tigetting Up WAN Adapter Card and
Port Propertiessection, beginning on pages.

RAS support dialog boxes and setup procedures are described in
detail inSetting Up RAS Support Propert@s page 6-5

To complete the RAS support setup:

1. If needed, change the Idle Timeout value f@mwhich
disables the timeout function, to the number of seconds of
inactivity to allow before ending a connection.

2. Click OK to confirm the displayed configuration.
One of the following messages appears, depending on
whether RAS is installed on your system:

— If RASIs not installed a message informs you that RAS
support setup is complete, and statesReahote Access
Services (RAS) setup must nowirtstalled
Click OK. Then continue to step

— If RAS s installed a message informs you that RAS
support setup is complete, and statesReahote Access
Services (RAS) setup must nowrbeked
Click OK. Then skip tcSetting Up Channels as RAS
Portson page 4-16
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3. When the following message informs you that Setup needs to
copy Windows NT files, insert the Windows NT CD:

Windows NT Setup B
[ﬁ Setup heeds to copy some Windows MT files.

Setup will lnak for the files in the location specified below. Cancel |
If pou want Setup to look in a different place, twpe the

new location. Wwhen the location is corect, click

Continue,

Figure 4-12. Windows NT Setup Message

4. If you want Setup to find the Windows NT files in a location
other than the default, enter the complete path.

5. Click Continue to complete the RAS installation.

To continue the software installation, set up digital modem or ISDN
channels as RAS ports, as described in the next section.

Setting Up Channels as RAS Ports

After you respon@®K to the message that Remote Access Service
must be invoked, or clickontinue to complete the RAS installation,
either the Remote Access Setup dialog box or Add RAS Device
dialog box appears. This sequence depends on whether a RAS device
has already been configured in the machine.

To continue with the ISDN or Digital Modem RAS support driver
installation, set up ISDN or digital modem channels as RAS ports as
follows:

1. If a RAS device has not yet been configured, the Add RAS
Device dialog box appears.
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If a RAS device has been previously configured, the Remote
Access Setup dialog box appears. Cheld to display the
Add RAS Device dialog box.

The following illustration shows the Add RAS Device dialog
box:

Add BAS Device E3
RaS Capable Devices:

Cancel |
Add RAS Device ]|

RaS Capable Devices: (]

Cancel |
Help |

|nztall M odern...

Inztall %25 Pad... |

Figure 4-13. Add RAS Device Dialog Box

In the RAS Capable Devices field, the device name indicates
the first available channel type and number. (For example,
ISDNL1 - IPHISDNndicates ISDN B channel 1, bM1-

IPHDM indicates digital modem channel 1.)

2. Click OK to select the first channel to add as a RAS port. (Or
select a different channel and clioK.)
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The Remote Access Setup dialog box appears, with the
selected channel listed as a RAS port, as follows:

Remote Access Setup

Continue |

Part Device Type
:..1

Remote Access Setup E3

Port Device Type

Continue

Cancel |
Metwork. .. |
Help |

J

Add... Bemove Configure... Clone |

Figure 4-14. Remote Access Setup Dialog Box

3. Select the port (if needed) and cligknfigure to set up its
connection mode.

The Configure Port Usage dialog box appears:

Configure Port Usage [ x| |

Fuart: ISDMT

Device:  IPHISDM

Cancel |
Port Uzage

Help |

= Dial gut only
* Receive calls only
= Dial out and Feceive calls

Figure 4-15. Configure Port Usage Dialog Box
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4. Select a port usage option, and cliK.
TheRemote Access Setugialog box reappears.

5. To quickly add and configure remaining channels as RAS
ports with the same properties as a configured port, do the
following:

a. Select the port whose properties you want to copy, and
click theClone button.
The Clone feature finds the next available channel and
adds it to the list of ports in the Remote Access Setup
dialog box. The port usage properties are copied from the
port you selected to clone.

b. Click theClone button repeatedly until you have added
and configured all the RAS ports you need.

(Or to configure the channels’ port usage properties one-by-

one, clickAdd to display the Add RAS Device dialog box.

Then repeat stegsthrough4.)

6. Next, do the following to select the protocols (NetBEUI,
TCP/IP, or IPX) and other settings to be bound to the adapter:

a. Onthe Remote Access Setup dialog box, dliefwork
to display the Network Configuration dialog box:
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Metwork Configuration E3

— Diial out Protocols:
[T MetBELI Cancel |
¥ ICPAR
I IPx Help |

— Server Settings:
Allow remote clients running:

[~ MetBELI [Eorfigure...
v TCEAP Configure...
[P [Eanfaure.. .

i

Encrpption settings:
™ Allow any authentication including clear text
" Require enciypted authentication

' Fequire Microsoft encrypted authentication
[ Require data encruption

Figure 4-16. Network Configuration Dialog Box

For NT Servers, this dialog box includes Emable

Multilink option. The multilink function allows multiple
digital modem or ISDN B channels to make one logical
network connection. It aggregates B channels to increase
the bandwidth of PPP links.

b. Configure network settings as needed for your system.

For detailed network configuration information, see
Microsoft's online help for RAS.

c. Click OK to confirm your network configuration.
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Depending on the network settings you configured,
several dialog boxes may appear prompting you to
confirm configuration options. Confirm the settings as
needed.

d. When the Remote Access Setup dialog box reappears,
click Continue.

e. Ifyou are installing the first selected RAS support driver,
and you installed RAS along with the driver, a message
informs you that Remote Access Service has been
successfully installed. It also reminds you to use Remote
Access Admin or User Manager in the Administrative
Tools Folder to assign RAS permissions to users.

Click OK to continue.

Next, either the Network Adapters dialog box or the Virtual Motion
Remote Access Manager Suite Setup dialog box appears. This
sequence depends on whether the Virtual Motion Manager suite has
already been installed on your system.

* IftheVirtual Motion Remote Access Manager Suite Setup
dialog box appears, continue to the next sectiwtalling
The Virtual Motion Remote Access Manager Suite

+ Ifthe Network Adapters dialog box appears, do either of the
following, depending on whether you need to install another
RAS support driver.

— If you do need to install another RAS support driver,
install it now.
Return to ste on paget-3 of thelnstalling the Drivers
section, and repeat the installation and configuration
procedures for the second driver.

— If donot need to install another RAS support driver, skip
to Completing the Software Installati@m page 4-24
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Installing The Virtual Motion Remote Access
Manager Suite

The Virtual Motion Remote Access Manager Suite is bundled with
the IBM RAS adapter software. (For an overview of the Remote
Access Manager Suite, SRAS Management Tooh page 1-5

The Remote Access Manager Suite Setup program starts
automatically after you install the first RAS support driver for the
adapter. (If the suite is not installed with the first driver, the Setup
program also starts after you install the second RAS support driver.)

The Remote Access Manager Suite requires Windows NT 4.0 and
the NT Service Pack 3 or higher. It includes client and server
components. Before installing the components, review the Virtual
Motion Remote Access Manager PDF documentation on the IBM
RAS adapter installation CD for detailed recommendations.

Note: The installation procedure may differ from the steps
described in this section, depending on the options you select.

Note: If you need to remove application components after
installation, use thAdd/Remove Programsfunction in the
Windows NT Control Panel.

To install the Virtual Motion Remote Access Manager Suite, do the
following:

1. On the Virtual Motion Remote Access Manager Suite Setup
dialog box appears, cliddext to continue.

2. On the Virtual Motion License Software Agreement dialog
box, review the agreement and cli¢ksto accept the terms.

3. On the Choose Components dialog box, select the programs
you want Setup to install, and cliddext.

4. On the Enter License Key dialog box, enter the product
license key. (Find the key on the Virtual Motion licensing
page included in the adapter package.) Then tiekt.
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5. On the Choose Destination Directory dialog box, follow the
instructions to install the Remote Access Manager in the
appropriate directory. Then clidkext to continue (or click
Cancelto cancel and exit the installation).

6. On the Select Logging Type dialog box, select the type of
user dial-in session log you want the RAS Port Manager to
create.

— To create a comma-delimited text file with one record for
each RAS session, seléaig to RPMSESS.LOG file.
The RAS Port Manager saves RPMSESS.LOG file in the
Windows SYSTEM directory on the RAS server.

— To write the session log directly to your database manager
using the ODBC interface, seldatg using ODBC
datasoure.For this logging method, an ODBC
datasource must be set up. See your Virtual Motion
Remote Access Manager documentation and ODBC
documentation for instructions.

7. When you are prompted to restart windows, séect will
restart later.

WARNING

You must finish installing the adapter driver(s) before restarting the system,
or the driver installation will be incomplete.

When the Network Adapters dialog box appears, do either of the
following, depending on whether you need to install another RAS
support driver:

* Ifyoudo need to install another RAS support driver, install it
now. Return to stepon pagel-3of thelnstalling the Drivers
section, and repeat the installation and configuration
procedures for the second driver.

* Ifdonot need to install another RAS support driver, continue
to the next sectiorGompleting the Software Installation
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Completing the Software Installation

After you have completed basic configuration procedures for all of

the adapter software you have chosen to install, the Network
Adapters dialog box appears:

Hetwork EE |

Identificatiu:unl Servicesl Pratocols  Adapters | Bindingsl
Metwork, Adapters:

R [1]1BM ISDN BAS suppart
B8 [5] M5 Loopback Adapter
BB 7] IEM Digital WModem RAS suppart

Properties. .. [ pdate

Itern Motes:

Bk 1SOM "WidM adapters Remote Access Service [RAS] support.

Cloze I [Fance| |

Figure 4-17. Network Adapter Drivers List

The Network Adapters list displays the driver(s) you installBt(
Digital Modem RAS support and/orlBM ISDN RAS support).
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Do the following to make the installation settings take effect:

1. On the Network Adapters dialog box, cliClose.

After the software is fully installed, a message informs you
that you must shut down and restart your computer before the
settings take effect.

2. Continue as follows:

— Ifthe system is a basic Windows NT system, without the
Windows NT Service Pack installed, cli¥lesto restart
the computer.

— If the Windows NT Service Pack is installed, clid&.
Thenreinstall the Service Pack. Restart the system when
prompted after you complete the Service Pack
installation.

WARNING

If a Windows NT Service Pack was installed on the system after the first
Windows NT installation, you must reinstall it before restarting the
computer. Service Pack version 3 or higher is recommended. For
installation information, see the latest available version of your Service Pack
help. If you do not reinstall the Service Pack, the Remote Access Service will
probably fail to start or malfunction when connecting ISDN lines.

To determine whether a Service Pack is installed, see Index of Common
Tasks on page G-1.

After the system restarts, check the ISDN line to make sure the
adapter connects properly, as describebeisting Your ISDN Line
on page C-2

In addition, you may need to do one or all of the following,
depending on your adapter and system configuration:

» If your adapter is connected to an MVIP Bus, the MVIP Bus
connection must be enabled so the software recognizes the
Bus connection. If you need to enable or disable the Bus
connection, se8etting up Card Propertiesn page 5-5
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* Upon completion of the adapter software installation, eight
Serial driver COM ports are automatically assigned to the
adapter’s digital modems. If you need to change the number
of COM ports assigned to the digital modems,Seting up
Card Propertieoon page 5-5

* If you need to change other adapter firmware, card, or port
properties, seSetting Up WAN Firmware and Hardwaoe
page 5-1

* If you need to change default call setup properties for ISDN
RAS support calls, digital modem RAS support calls, or
digital modem serial driver calls, s8€etting Up Callon
page 6-1

* If you need to ensure that applications that use COM ports
under Windows NT can detect the adapter’s digital modems,
seeManaging Serial Driver COM Porten page 7-1

For an overview of using the adapter in the RAS environment, see
Index of Common Tasks page G-1For detailed information about
RAS Server or RAS Dial-Up Networking, see Microsoft RAS online
help.

|
Removing the Drivers

If you no longer use the adapter, do the following to remove the Base
driver (including the Serial Driver) and the RAS support driver(s)
(Digital Modem and/or ISDN):

Note: Aslong as one of the RAS support drivers is still installed, the
Base driver remains installed. The Base driver is
automatically removed when you remove the second (and
last) RAS support driver.

1. Be sure you are logged on with administrator rights to the
Windows NT 4.0 system
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2. From theStart menu, selectettings and therControl
Panel. Then double-click th&letwork icon, and select the
Adapters tab to display the Adapters dialog box:

Hetwork EE |

Identificatiu:unl Servicesl Pratocols  Adapters I Bindingsl

Metwork, Adapters:

([1] IEM |
ER [2] 1BM ISDN RAS suppart
BB 7] IEM Digital WModem RAS suppart

Add... Remove Properties. .. pdate

Itern Motes:
|Bk 154 Ethermet Adapter

] I Cancel |

Figure 4-18. Removing a RAS Support Driver

3. Select the RAS support driver to remomaeg clickRemove.
You can select either the IBM ISDN RAS support driver or
the IBM Digital Modem RAS support driver first.
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A warning message informs you that this action will
permanently remove the component from the system, and
asks if you want to continue.

Warning

Thiz action will permanently remaove the component from the system.
IF wou wish to reinstall it, pou will have to restart the system before doing so.

Do you gl weish bo continue?

o |

Figure 4-19. Remove Adapter Warning Message

4. Click Yesto continue the driver removal.

— If aremaining RAS support driver is still installed in the
system, the Network Adapters dialog box reappears. If
you need to remove the remaining driver, return to3tep
If you do not, clickClose.

— If you are removing the last (or only) installed IBM RAS
support driver, the IBM Base driver dialog box appears.
Continue to step.

5. This IBM Base driver dialog box identifies the install path
that will be deleted, and asks if you are sure you want to
deinstall the software:

= .
= IEM Base Driver E

DEINSTALLATION
@ Are you sure you want to deinztall this software?

Thiz directory, itz files and sub-directories will be deleted:

Inztall path : C:WwaMSETUR
Cancel | About |

Figure 4-20. Base Driver Removal Dialog Box
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To remove the remaining adapter software:
a. ClickContinue.

The following pop-up prompts you to confirm the card(s)
removal and driver deletion:

. WAN Adapters Setup

Do wou confirm the card(z) remonal

and the driver deletion?

These zervices depend on the card(z] driver;
IER Senial Driver

|Bk Call b anager

Bk 1SOM RAS suppart

|Eb4 Drigital bModem R&S support
IEM Baze Driver AP

Figure 4-21. Removal Confirmation Message

b. To confirm the deletion, clicKes.

After you confirm the deletion, the system does the
following:

— Deletes product files and the Base driver program group
from theStart menu

— Dynamically unloads the drivers from memory
— Cleans up the registry
When the removal process is finished, the Network Adapters
dialog box reappears.
6. Click Closeto confirm the new network settings.
The Windows NT Network updates network bindings.
7. If the IBM RAS adapter was the only RAS-capable
device,a message informs you that you have an invalid RAS

configuration. It also reminds you to configure RAS and add
ports after restarting the system.
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To prevent RAS errors from occurring:

a.
b.

Click OK to continue.

Remove the Virtual Motion Remote Access Manager. (In
the Windows NTControl Panel, selectAdd/Remove
Programs, then thdnstall/Uninstall tab. Follow online
instructions to uninstall all program components.)

Remove Remote Access Service, as described in
Microsoft documentation and online help.

8. After removing the adapter software, continue as follows
when prompted to restart the computer:

If the system is a Windows NT basic system, with no
Windows NT Service Pack installed, cli¥les.

If the Windows NT Service Pack is installed, clk.
Thenreinstall the Windows NT Service Pack. Restart the
system when prompted at the completion of the Service
Pack installation.
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5 Setting Up WAN Firmware and
Hardware

Overview

The WAN Adapters Setup utility enables you to manage hardware
and firmware for IBM RAS adapters, and make configuration
changes after completing the software installation. Use this utility to
add IBM WAN RAS adapters and their firmware to the operating
system. Also use this utility to remove IBM WAN adapters or to
make other changes to adapter card and port properties. If you need
to enable or disable an adapter's MVIP Bus connection or change its
digital modem COM port assignments, do so by editing card
properties.

The chapter explains how to do the following WAN Adapter Setup
tasks:

* Access online help

» Start the utility

* Manage adapter firmware

* Manage adapter hardware properties, including card
properties, ISDN port properties, and digital modem port
properties

* Load, save, and activate the WAN adapter setup after
changing any firmware, card, or port properties

|
Accessing Online Help

For detailed information about the functions described in this
chapter, see the WAN Adapters Setup online help. You can access
online help in the following ways:

* Click Help to display the main online help.
* Press1 to display contextual help in a pop-up window.
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Starting the WAN Adapters Setup Utility

Note: The IBM RAS adapter is listed as tB& 2P-PRladapter in
WAN Adapter Setup dialog boxes.

Start the WAN Adapter Setup utility in either of the following ways:

* From theStart menu, selecbettings,and therControl
Panel.Then double-click th&/AN Setupicon.

* From theStart menu, seled®rograms, thenlBM WAN
Adapters, and thenVAN Adapters Setup.

When you start the utility, the WAN Adapters Setup dialog box
appears:

2. WAN Adapters Setup !EIE

| @ Firmware

Protocol | Yerzion | Har...| -
@ DM Layer 1.05
@ 1SDN Layer 2.73 PRI Load
& MVIP Layer 1.03 Mew
@ CSU Layer 1.09
@ SYNMTR Real Time Monitor ~ 1.08 Floperties...
@ SYMNOS Operating Systemn 1.51
@ INTF Host Interface 2.00 hd

--------- =2 [0]150M PRI
. [1]1SDN PRI Hemove
- 24 Digital Modems

i [Pk

Properties. ..

Ahout | Help | ok I Cancel | i

Figure 5-1. WAN Adapters Setup Dialog Box
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The WAN Adapters setup dialog box contains two sections:
* TheFirmware section is for firmware management.

* TheCards section is for hardware management. Selecting a
card in this section displays the IBM WAN RAS support
adapters you have installed and their associated
communication ports.

|
Firmware Management

The Firmware section of the WAN Adapters Setup dialog box
displays firmware information for the WAN adapter selected in the
Cards section. It displays the protocols you can use with the adapter,
and their status. You can view the firmware status, reload the
firmware, or change the firmware.

The firmware status is represented by a general LED color for the
firmware and individual LEDs for each protocol, as follows:

LED Color General Firmware Individual Protocol LEDs

Red No firmware is found on the | N/A
disk for the current card.

Gray Firmware is found but is not | The protocol is inactive.
loaded into the card.

Yellow Firmware is running on the N/A
card but is different from that
found on the disk for this
card.

Green The firmware is running. The protocol is active.

Table 5-1. Adapter Firmware LEDs
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Use the following buttons to set up firmware information:

Click... To do this...

Load Download the current firmware to the selected adapter.

WARNING: This option disconnects all current RAS-

connected users and disables the RAS Server. After a

firmware download, the RAS Server must be re-enabled,

as follows:

1. From the Start menu, select Programs, then
Administrative Tools (Common), and then Remote
Access Admin.

2. From the Server menu, select Stop Remote Access
Service, and then Start Remote Access Service.

New Set an alternate firmware as the current one.

Table 5-2. Firmware Section Buttons

Note: The Properties button in the Firmware section is disabled
because this product has no configurable layers.

Note: If you load firmware, save changes and restart the system as
described irBaving WAN Adapter Setup Propertiespage
5-18

|
Adapter Hardware Management

The Cards section of the WAN Adapters Setup dialog box displays
all the IBM WAN RAS support adapters installed in the machine,
their status, and their available communication ports. The Firmware
section displays information about the adapter selected in the Cards
section. You can use the buttons in the Cards section to add, remove,
or configure WAN adapters.

Note: If you change any firmware, card, or port properties, you
must apply changes, reload the firmware, save properties, and
restart the system, as describe8aving WAN Adapter Setup
Propertieson page 5-18
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The adapter status is represented by its icon color:

LED Color Meaning

Gray The adapter is detected but is not working.

Yellow The hardware configuration has been changed but not
applied.

Green The adapter is running.

Table 5-3. Adapter Status LED

Use the following buttons to set up adapter hardware:

Click... To do this...

Add Add a new adapter to the operating system. This option is
enabled if one or more IBM WAN RAS support adapters can
be installed.

Remove Remove an existing adapter. This option removes an adapter

and its drivers from the operating system.

Properties Configure an adapter’s hardware or port properties. You can
also use this button to access the Call Setup dialog box, as
described in Setting Up Calls on page 6-1.

Table 5-4. Cards Section Buttons

Setting up Card Properties

Use the Card Properties dialog box to view the adapter’s hardware
properties. Also, use this dialog box to enable or disable the adapter’s
MVIP Bus connection (if applicable) or to change the COM ports
assigned to the digital modems on the adapter, if needed.

To display the Card Properties dialog box:

1. From the Cards section of the WAN Adapters Setup dialog
box, select the adapter, as shown in the following illustration:
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= WAN Adapters Setup

| & Firmware )
Pratacol | Wersion | Har...| - n@aﬁl
@ DM Layer 1.05
@ ISDN Layer 2.73 PRI Load |
@ MYIP Layer 1.03
Mew. .
@ CSU Layer 1.09 Ll
@ SYMMTR Real Time Monitar ~ 1.06 Froperties..
@ SYNOS Operating System 1.61 o 4'
@ INTF Host Interface 2.00 =l Y
| Cards =
- [0]15DM PRI
-2 [1]I5DN FRI m'
---------- 24 Digital Modems
Properties. . |
About | Help | ok I Cancel | S |

Figure 5-2. Selecting an Adapter in the Cards Section

2. Click theProperties button in the Cards section.

The Card Properties dialog box appears:
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=, Card [0] Properties

—Bus Card
Type ||:r|:| o x| [IBM 2P-PRI
Slat [15 - /M |ttt

MYIF Bus conmected [ | — 24 Digital Modems

—PResources——————————— COM Parts IB 3

Port [E800 First port [comooT =

IR |11

g
Mem. 1 [FE000000 ';#: Lall Setup.. |
Mem. 2 |FEOD0400 |
LCancel

Figure 5-3. Card Properties Dialog Box

The fields in the Bus, Resources, and Card sections of the Card
Properties dialog box provide general information about the adapter
hardware. Most of these properties are determined by hardware
features and cannot be changed. Only the MVIP Bus connected field
and the Digital Modems fields can be changed.

Enabling or Disabling the MVIP Bus Connection

If the adapter is connected to an MVIP Bus, you must enable the
MVIP Bus connected setting on the Card Properties dialog box. This
allows the adapter software to recognize the MVIP Bus connection.

To enable the MVIP Bus connection setting, selecMiéP Bus
connectedfield. (To disable the Bus connection, deselect the field.)

Assigning Serial Modem COM Ports to Digital Modems

After the Serial driver has been installed along with the Base driver,
you can change the COM ports assigned to the adapter’s digital

modems. Eight COM ports are automatically assigned to the digital
modems during the software installation. These are the COM ports
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that the Serial driver can emulate. The Serial driver can emulate up
to the same number of COM ports as there are digital modems on the
adapter.

The Digital Modems fields on the Card Properties dialog box enable
you to assign COM ports to digital modems. These fields control the
following properties:

e The number of COM ports that can be assigned to digital
modems (defaults t8)

¢ The index of the first COM port (defaults @M 009
To assign COM ports to digital modems, do the following:

1. To specify the number of COM ports to assign, select the
number in theCOM Ports field.

This should be the total number of COM ports for all digital
modems. The value must be between 0 and the number of
modems on the adapter.

The Serial driver can emulate the number of COM ports
chosen here, allowing the selected number of ISDN B
channels to be used as COM ports.

2. If you do not want to use the port number inFfirst Port
field as the first digital modem COM port, select the port
number to be used instead in ffiest Port field.

The Serial driver will emulate the number of COM ports
specified in stef, starting with the selected first port, and
assign them to the adapter’'s modems.

Note: To specify thato COM ports be emulated, seléxin the
Digital Modems field. This selection removes the Serial
driver.

Depending on the applications you use with modems, you might
need to use Windows NT to identifgtelclarg Serial driver digital
modems to the operating system so the modems can be detected
when needed. For detailed information about declaring and verifying
the digital modems in Windows NT, sktanaging Serial Driver

COM Portson page 7-1
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Setting Up ISDN RAS Port Properties

If the ISDN RAS Support driver is installed on the machine, you can
use the WAN Adapter Setup Utility to set up the adapter’s port
properties.

Note: Before you configure your ISDN PRI line, first obtain the
necessary information about your subscription from your
ISDN provider.

To display the ISDN PRI Port Properties dialog box:

1. Select the ISDN port you want to configure in the Cards
section of the WAN Adapters Setup dialog box, as shown in
the following illustration:

=, WAN Adapters Setup

| @ Firmware E.)
Frotocol | Werzion | Hal...| - DEECI
@ DM Layer 1.05
@ ISDN Laper 273 FRI ot |
@ MYIP Layer 1.03 Mew
@ CSU Layer 1.09 =
@ SYNMTR Real Time Manitor — 1.08 Bloperties.. |
@ SYNOS Operating System 161 e
@ INTF Host Interface 200 =] -
| Cards i)
- g [0] IBM 2P-PR At
= =8 0] (SDM PRI
S8 [1]ISDN PRI Hemaye |
b P 24 Digital Moderns
Properties. .. |

About | Help | 0K I Cancel | i

Figure 5-4. ISDN Port Selection

2. Click theProperties button in the Cards section.
The ISDN PRI Port Properties dialog box appears:
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. I1SDN PRI Port [0] Properties

— LS Primary numbers

Sl I

[irectany HimEEer I

— U5 Secondary numbers

SWITCH [T

Type

MDE (] |

MG (2] |

R r

Edit D51 properties ..

~TEl

e oven ek r I_

EredEl] o

FredlEl 2 o

=0 |

[irectany HimEEer I

Help

=1

Cahicel |

Use the ISDN PRI Port Properties dialog box to view and set the
ISDN port switch type. Also, in Europe, use this dialog box to select

Figure 5-5. ISDN PRI Port Properties

up the CRC type, or, in the US, to set up DS1 properties. The
following topics provide detailed information about the setup
parameters available on this dialog box.
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Configuring the Switch Type

In the ISDN PRI Port Properties dialog box, select the appropriate
switch type setting from the SWITCH Type drop-down list.

The following table describes the available switch types:

Select... If your telephone company uses...

ETSI EUROISDN | The ETSI EUROISDN switch type (available

in Europe)
NI1 (NT DMS100 | A Northern Telecom DMS-100 switch or an
or AT&T) AT&T 5ESS that complies with the National

ISDN 1 or National ISDN 2 standard
(available in North America)

AT&T An AT&T 5ESS Custom Point-to-Point switch
CUSTOM or an AT&T 5ESS Custom switch (available in
North America)

Table 5-5. Switch Type Options

WARNING

You must select the same switch type for all ports on a single adapter.
Otherwise, the ports might not function properly.

If you change to a North American switch type from the European
ETSI switch type, you must remove unused ISDN and/or digital
modem RAS ports after saving WAN adapter setup changes. If you
change to the European ETSI switch type from a North American
switch type, you must add ISDN and/or digital modem RAS ports.
This is because the number of ISDN B channels available as RAS
ports differs in American and European switches (23 in North
America; 30 in Europe). Segetting Up or Removing Channels as
RAS Porton page 6-for instructions.
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Selecting the CRC Type (Europe Only)

If your location is Europe, you also need to select the CRC type in
the ISDN PRI Port Properties dialog box (showfrigure 5-5 on
page 5-1D The CRC type depends on the country:

* For European countries other than France, s€lB4.
* For France, desele€@RCA4.

Editing DS1 Properties (North America Only)

If you have selected an American switch type, you can edit DS1
properties for the adapter. DS1 is the long haul configuration used for
connecting the adapter to a T1/PRI line. If the adapter is connected
directly to the line in a DS1 configuration, the adapter’s internal CSU
must be activated for each PRI port. (For more information about line
connections, selorth America T1/PRI Linen page 3-}

Activate the internal CSU for each port by editing DS1 properties.
On the ISDN PRI Port Properties dialog box (showFigure 5-5 on
page 5-1) click Edit DS1 Properties.

Note: The Edit DS1 Properties button is enabled only when an
American switch type is selected.
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The DS1 Properties dialog box appears:

<. D51 Properties

Lt framiti I BER j
LAE |cRce El
lire coder | BEES El

[l etvmrke lime G et I vI

Eaciity Eata itk protoeel[E]
=} e AHE ST A0 E prataea]
™| ze AT T-E400 6 protasa]

Help | ok I Eancell

Figure 5-6. DS1 Properties

Line framing, CRC, and Line code parameters are physical level
parameters, which cannot be modified on a PRI Line.
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The following table describes DS1 options that can be edited:

Option

Description

Activate the CSU

This option depends on whether the connection between

the adapter and the network’s T1/PRI line requires a

CSU. A direct DS1 (long haul) configuration requires that

you activate the CSU. The adapter includes an internal

CSU. It does not require external CSU for standard line

connections.

* Select Activate the CSU to activate the internal CSU
for the port.

» Deselect Activate the CSU to deactivate the internal
Csu.

The CSU facility is protected by a password. You must

enter the password the first time you select Activate the

CSu.

Network Line

The Network line build out compensates for the signal

Build Out attenuation due to the length of the cable between the

adapter and the switch.
Four values are available (expressed in dB):
0
e 75
e 15
e 225
Select the value indicated by your Telco. If this
information is not available, use 0 dB.
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Option Description

Facility Data Facility Data Link protocols are used to exchange

Link Protocol(s) messages between the adapter and the remote end of
the network. Such messages are issued by the Telco to
put the adapter in loopback mode for testing when
problems occur. They are also used to transmit statistics
about physical transmission errors on the line.

Two protocols are available for the facility data link: the
ANSI-T1-403 and the ATT-54016 protocol. Both are
compatible with each other.

Use the protocol(s) indicated by your Telco. If this
information is unavailable, the best choice is to use both
protocols.

Table 5-6. DS1 Options

Other Parameters

Following are additional ISDN port property parameters that are
optional or required for particular ISDN networks:

Parameter Description

NDS(1) Optional; applicable only for certain ISDN networks (for
example ETSI). Additional private number used behind a
PBX.

NDS(1) will be included in the outgoing call message
(SETUP message) as an additional Calling Party
Number Information Element for the first outgoing call
(and for the second outgoing call if NDS(2) is unused).

NDS(2) Optional; applicable only for certain ISDN networks (for
example ETSI). Additional private number used behind a
PBX.

NDS(2) will be included in the outgoing call message
(SETUP message) as an additional Calling Party
Number Information Element for the first outgoing call
(and for the second outgoing call if NDS(1) is unused).

Table 5-7. Optional ISDN Port Properties
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Parameter

Description

Fixed TE#1

* Inthe checkbox, select this item if the switch does not
auto-assign Terminal Endpoint Identifiers (TEIs), and
requires one or two fixed TEls. This selection validates
the first TEI you are using.

* In the text field, enter the first TEI value given by the
telephone company at subscription time.
For US switches supporting SPIDs, this TEI will be
used to handle the SPID#1 negotiation.

Fixed TE#2

* In the checkbox, select this item if the US switch does
not auto-assign Terminal Endpoint Identifiers (TEISs),
and requires two fixed TEIs. This selection validates
the second TEI you are using.

* Inthetextfield, enter the second TEI value given by the
telephone company at subscription time.
For US switches supporting SPIDs, this TEI will be
used to handle the SPID#2 negotiation.

US Primary
Numbers (SPID
and Directory
Number)

Enter the Primary Service Profile IDentifier (SPID) and
corresponding Primary Directory Number if your
telephone company provided you with one or more sets
of these numbers.

The SPID is a number that identifies ISDN equipment
attached to your ISDN line. It is always associated with a
Directory Number (DN). Depending on the switch type,
your configuration may require zero, one, or two SPIDs
and Directory Numbers.

When you order ISDN service, the telephone company
should provide you with the necessary SPID(s) and
corresponding Directory Numbers.

US Secondary
Numbers (SPID
and Directory
Number)

Enter the Secondary SPID and corresponding
Secondary Directory Number if your telephone company
provided you with more than one set of these numbers.

Table 5-7. Optional ISDN Port Properties

5-16

Setting Up WAN Firmware and Hardware




Setting Up Digital Modem RAS Port Properties

If the Digital Modem RAS Support driver is installed on the
machine, you can use the WAN Adapter Setup utility to change the
adapter’s digital modem port properties.

To set up the digital modem properties:

1. Select the digital modem port Digital Modems wherex is
the number of modems on the adapter) in the Cards section of
the WAN Adapters setup dialog box, as shown in the
following illustration:

=, WAN Adapters Setup

| & Firmware E.)
Frotocol | Werzion | Hal...| - DEECI
@ DM Layer 1.05
@ ISDN Laper 273 PRI ot |
@ MYIP Layer 1.03
Mew...
@ CSU Layer 1.09 _ Mew. |
@ SYNMTR Real Time Manitor — 1.08 Bloperties..
@ SYNOS Operating System 161 b —l
@ INTF Host Interface 2.00 = =
| Cards i
- i [0] 1EM 2P-PRI Lol
e E [0]15DM PRI
S [1]150N PRI Remove |
: 24 i odems
Properties. .. |
About | Help | OF. I Cancel | Apply |

Figure 5-7. Digital Modem Port Selection

2. Click theProperties button in the Cards section.
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The Digital Modems Properties dialog box appears.

= Digital Modems Properties EE

i+ ,-’-'-.Lal.-\i i p Law

|'Speech channelz coding

Help | (] I LCancel

Figure 5-8. Digital Modems Properties

Use the Digital Modems Properties dialog box to set the
speech coding law for your geographic location.

3. SelectA Law for Europe, or sele¢l Law (Mu law) in the
United States and Japan.

4. Click OK.

5. Repeat stepkthrough4 for the digital modems of any other
installed adapters.

Saving WAN Adapter Setup Properties

Save any changes to WAN adapter firmware, card, and port
properties as follows:

1. Apply the changes by clicking ti#eply button.

2. Reload the firmware on the card by clickingtibad button.
Then follow the onscreen instructions.

3. After the properties have been loaded, dli¢k to save the
reloaded configuration and close the WAN Adapters Setup
dialog box.

The configuration software automatically finds the relevant
firmware for the adapter. It updates the registry and
dynamically updates the drivers.
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4. If the Microsoft Windows NT Service Pack is installed,
reinstall the Service Pack. (Service Pack 3 or higher is
recommended.)

5. To activate new settings, restart your computer. (If you
reinstalled the Service Pack, restart the system when
prompted at the end of the Service Pack installation.)
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6 Setting Up Calls

Overview

This chapter provides detailed information about setting up the
adapter’s outgoing and incoming calls. It describes procedures for
setting up RAS ports and RAs Support properties, and for setting up
call properties. It provides information about the following call setup
tasks:
» Setting up or removing ISDN and digital modem channels as
RAS ports

» Setting up RAS support properties
» Setting up incoming call properties
» Setting up outgoing call properties

Setting Up or Removing Channels as RAS Ports

If you need to add ISDN or digital modem channels as RAS-capable
devices after software installation, use the Remote Access Setup
dialog box and the Add RAS Device dialog box to set up the channels
as RAS ports. You can also use the Remote Access Setup dialog box
to remove channels from the RAS device list so that the channels are
no longer designated as RAS devices.

Setting Up RAS Port Designations

To set up ISDN or digital modem channels as RAS ports, do the
following:

1. Validate the RAS support properties for the appropriate
driver type, as follows:
a. From theStart menu, seleckettings,and therControl
Panel. Then double-click th&letwork icon, and select
the Adapters tab.
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b. When the Adapters dialog box appears, séBdtISDN
RAS supportto set up ISDN RAS ports, or sel¢éBiM
Digital Modem RAS support to set up digital modem
RAS ports.

c. Click theProperties button.

d. When the RAS Support General dialog box appears, click
OK to confirm the general RAS support properties for the
RAS ports being added.

2. When the Network dialog box appears, selecGSgmices
tab to display the Services dialog box.

3. SelectRemote Access Serviciom the list of services, and
click theProperties button.

The Remote Access Setup dialog box appears.

4. Click Add to add a channel as a RAS device.
The Add RAS Device dialog box appears:

Add BAS Device E3
RaS Capable Devices:

Cancel |
Add RAS Device ]|

RaS Capable Devices: (]

Cancel |
Help |

|nztall M odern...

Inztall %25 Pad... |

Figure 6-1. Add RAS Device Dialog Box
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The RAS Capable Devices field lists the available RAS-
capable ISDN or digital modem channels. Device names
indicate the ISDN B or digital modem channel number and
the RAS support driver type. (For examp@&DN1 -
IPHISDNindicates ISDN channel 1, abiM1-IPHDM
indicatesdigital modem channel 1.)

5. Select the channel to be configured as a RAS port and click
OK. (Or just clickOK to select the first channel in the list.)

The Remote Access Setup dialog box appears, with the
selected channel listed as a RAS port, as follows:

Remote Access Setup E

Eort Device Tupe
DM 1

Continue |

Remote Access Setup E3

Pot Device Type

Continue

Cancel |
Hetworl... |
Help |

i

Add. . Remove LConfigure. .. Clone |

Figure 6-2. Remote Access Setup Dialog Box

6. Select the digital modem or ISDN RAS port and click
Configure to set up its connection mode.
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The Configure Port Usage dialog box appears:

Configure Port Usage [ x| |

Fuart:

Device:

Port Uzage Help |

= Dial gut only
* Receive calls only
= Dial out and Feceive calls

ISDM1

IPHISON
Cancel |

Figure 6-3. Configure Port Usage Dialog Box

Select a port usage option, and cl@K.
TheRemote Access Setugialog box reappears.

To quickly add and configure remaining channels as RAS
ports with the same properties as a configured port, do the
following:

a. Select the port whose properties you want to copy, and
click theClone button.

The Clone feature finds the next available channel and
adds it to the list of ports in the Remote Access Setup
dialog box. The port usage properties are copied from the
port you selected to clone.

b. Click theClone button repeatedly until you have added
and configure all the RAS ports you need.

(Or to configure the channels’ port usage properties one-by-

one, clickAdd to display the Add RAS Device dialog box.

Then repeat stegsthrough?.)

. After changing RAS Port settings, if the Microsoft Windows

NT Service Pack is installed, reinstall the Service Pack.

10.To activate new settings, restart your computer. (If you

reinstalled the Service Pack, restart the system when
prompted at the end of the Service Pack installation.)
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Removing RAS Port Designations

If you need to remove a channel from the RAS device list, do the
following:

1. Access the Remote Access Setup dialog box, as described in
stepsl through3 of Setting Up RAS Port Designatioos
page 6-1

2. Select the channel in the list on the Remote Access Setup
dialog box, and cliciRemove.

3. Click Continue when you are done removing RAS port
designations.

4. After changing RAS Port settings, if the Microsoft Windows
NT Service Pack is installed, reinstall the Service Pack.

5. To activate new settings, restart your computer. (If you
reinstalled the Service Pack, restart the system when
prompted at the end of the Service Pack installation.)

Setting Up RAS Support Properties

Using the IBM RAS support dialogs, you can set up general RAS
support properties for incoming ISDN and digital modem RAS
support calls. You can also configure incoming call filters for ISDN
calls.

Setting Up General RAS Support Properties

To set up general RAS support properties for ISDN or digital modem
RAS support calls:

1. From theStart menu, selecbettings and therControl
Panel.

2. Double-click theNetwork icon, and then select tAelapters
tab.
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3. Inthe Adapters dialog box, select the driver for which you are
configuring RAS support, as follows:

— If you are configuring the Digital Modem RAS support
driver, selecDigital Modem RAS Support.

— If you are configuring the ISDN RAS Support driver,
selectiSDN RAS support.
4. Click theProperties button.

The RAS Support General dialog box appears. The driver
name in the title bar identifies the driver being configured.
Following is an illustration of the two versions of the General
dialog box:
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F DM RAS Support EE

General l Incoming Filter]

Witk Setup

H# ISDMN RAS Support HE
|
General l |Fizorming Filter]
Witk Setup
Ay # se Wil Setup to customize |SDM settings.
Select an ISDM port and click the Properties
button.
ﬁ Wik Setup ..
L
Advanced
G, .
g’ apter IPHISDMA
Idle
Timeout 0 [Sec]
—_ WfAM
Adapter | J
About
(] | Cancel | Help |

Figure 6-4. RAS Support Properties Dialog Box
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5. View or configure general ISDN or Digital Modem RAS
support parameters, as described in the following table:

Use this To do the following...
Parameter...
Adapter Identify the status and the network name of the adapter.

The LED beside the adapter name represents the adapter
status. Green means that the driver is running, and gray
means that it is not running.

The numeric suffix in the name (in this case, 1) is the logical
network adapter number assigned by Windows NT.

Idle Timeout | Specify how many seconds of inactivity to allow before the
Idle timer ends the connection. The Idle timer is an inactivity
timer used to disconnect an ISDN connection when no data
traffic is exchanged.

This timer setting is attached to the displayed adapter. The
setting is identical for all of the adapter’s ISDN B channels.
To disable the Idle Timeout, enter 0.

WAN Displays the adapter name assigned by the system.
Adapter

Table 6-1. RAS Support Parameters

6. After changing RAS support settings, if the Microsoft
Windows NT Service Pack is installed, reinstall the Service
Pack.

7. To activate new settings, restart your computer. (If you
reinstalled the Service Pack, restart the system when
prompted at the end of the Service Pack installation.)

Setting Up Filters for Incoming Calls

You can set up incoming filter properties for the ISDN RAS Support
driver using the RAS Support Incoming Filter dialog box.

To access the ISDN RAS Support Incoming Filter dialog box:

1. From theStart menu, selecbettings and therControl
Panel.
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2. Double-click theNetwork icon, and then select tAelapters
tab.

3. In the Adapters dialog box, sel¢DiSN Modem RAS
support.

4. Click theProperties button.

5. When the RAS Support General dialog box appears, select
thelncoming Filter tab.

The Incoming Filter dialog box appears:

7 1SDN RAS Support HE|

General  Ihcoming Filker |

— Call Setup

Ize Call Setup to select filkering criteria for
each [SDM or Digital Modem port,

Call Setup...

— Calling number filkering lizt

Mew calling Il
rurmber

Filkering list Heplase

L}

ud
-

=21

ENMuveE

(] I Cancel | Help |

Figure 6-5. RAS Support Incoming Filter Dialog Box
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Note: You can also access this dialog box for the Digital Modem
RAS Support driver. However, the calling number and
filtering list options are unavailable on the DM RAS Support
version of the dialog box.

The Incoming Filter dialog box enables you to add, replace, move,
and remove the ISDN RAS incoming call numbers to be accepted by
the adapter. Call numbers to be accepted appear on the Filtering list.
This list can contain up to 1024 numbers.

If the Filtering list is blank, no filtering will be performed on the
calling number. If the list is not blank, all incoming numbers not
included in the Filtering list will be rejected.

Note: After changing RAS Incoming Filter settings, to activate new
settings, restart your computer. (If the Microsoft Windows
NT Service Pack is installed, reinstall the Service Pack before
restarting the system. Then restart the system when prompted
at the end of the Service Pack installation.)

Adding an Incoming Call Number

To add incoming calls to the Filtering list:

1. Type the incoming number in the New calling number field.

2. Click Add.
The number appears in the Filtering list.

3. Repeat stepbthrough? for all other calling numbers you
want to be accepted.

The numbers appear in the list in chronological order.
Replacing an Incoming Call Number
To replace an incoming call number in the list:
1. In the Filtering list, highlight the number to replace.
2. Type the new number in the New calling number field.

3. Click Replace.
The new number appears in the list, replacing the first one.
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Moving an Incoming Call Number Up or Down
To rearrange the order of the incoming call numbers in the list:

1. In the Filtering list, select the number of the incoming call
you want to move.

2. Click theUp or Down button. (You can move only one
number at a time.)

The numbers are rearranged accordingly.

Removing an Incoming Call Number

To delete a number from the list, select the number you want to delete
from the list, and then clicRemove (You can remove only one
number at a time.)

|
Setting Up Incoming Call Properties

Incoming calls are divided into the following categories:
* ISDN RAS support calls, which are managed by the ISDN
RAS Support driver
» Digital Modem support calls, which are subdivided into the
following categories:
— DM RAS support calls, which are managed by the Digital
Modem RAS Support driver

— Serial Driver calls, which are managed transparently by
the Serial driver, and use COM ports

Use the Call Setup dialog box to manage incoming calls.

Accessing the Call Setup Dialog Box

The Call Setup dialog box enables you to set up properties for
filtering and routing incoming calls. You can set up properties of
incoming calls from ISDN or digital modems toward RAS, or from
Serial COM ports toward legacy applications.
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You can access the Call Setup dialog box in the following ways:

From the Cards section of the WAN Adapters Setup dialog
box, first select the adapter for which you want to set up call
properties.

Then do either of the following:

— Click theProperties button. Then in the Card Properties
dialog box, click theCall Setup button.

— Right-click and seledfall Setupfrom the shortcut menu.

(For information about the WAN Adapters Setup dialog box,
seeSetting Up WAN Firmware and Hardwape page 5-]
From the RAS Support Incoming Filter dialog box, click the
Call Setup button. (For information about the Incoming
Filter dialog box, seSetting Up RAS Support Properties
page 6-3.

Following is the Call Setup dialog box.

Comds | Somnreema Mol Thos [ L ol Bpem
. 1) 5 PR =] B E
[ TH[E T — | r r

TR PR |6 56
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i OORDEY  Speech Fhe =
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Figure 6-6. Call Setup Dialog Box

This dialog box includes columns displaying adapter information on
the left side and input fields to use for setting up call properties on
the right side.
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Call Setup Display Columns

On the left side of the Call Setup dialog box, a tree view graphically
lists the IBM WAN adapters installed in the computer. These
columns provide information about the driver services, ports, and
channels set up for each adapter.

The following table provides information about the columns in the

tree view.
Column Function
Cards Displays all of the IBM RAS adapters detected in the
computer.
Services Displays the list of driver services installed for each

adapter. Available services include:
* ISDN RAS Support driver

* DM RAS Support driver

» Serial driver

Ports Displays all currently available ports:

* ISDN RAS support ports (PRI)

» Digital Modem RAS ports (one digital modem RAS port
only)

« Digital Modem Serial driver ports (n ports)
The number of serial driver ports is identical to the
number of COM ports assigned on the Card Properties
dialog box. (For information about card properties setup,
see Setting Up WAN Firmware and Hardware on page 5-
1)

Channel Type Identifies the type of call the adapter accepts on a Port or a

Service:

¢ Speech 3Khz

* Data 64K or data 56K

Local Displays the local subscriber numbers corresponding to a
subscriber port.
number

Table 6-2. Call Setup Columns
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Call Setup Fields

The fields available on the right side of the Call Setup dialog box
depend on the service or port selected on the left side.

You can select multiple ports of the same type in the tree view (that
is, multiple ISDN or COM ports) and configure them together.

The following table provides information about Call Setup fields:

Field Description

Channel The selected channel types determine the types of incoming

type calls the adapter accepts, and the ports to which the calls are
connected.

Data 64K and Data 56K channel types are available for:

* ISDN RAS ports ([0] PRI or [1] PRI in the Ports column)

* DM Support service (DM support in the Services column)

» Serial Driver COM ports (COMOxx in the Ports column)
Data channel types are available for COM ports only if
selected for the DM Support service.

Speech and 3.1Khx channel types are available for:

* DM Support service (DM support in the Services column)

* DM RAS modem port (Modems in the Ports column)
Speech and 3.1Khx channel types are available for the
RAS Modem port only if selected for the DM Support
service.

« Serial Driver COM ports (COMO0xx in the Ports column)
Speech and 3.1 channel types are available for COM ports
only if selected for the DM Support service.

Speech or data channel types must be set up for both the DM

RAS port and the Serial Driver COM ports.

If two types of ports accept the same channel type, a Local
subscriber number is also required to route an incoming call
to a specific port.

If you select Data 64K or Data 56K for a Serial Driver COM
port, you must enter the Local subscriber number to use both
ISDN and digital modem capabilities.

Table 6-3. Call Setup Property Fields
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Field

Description

Local
Subscriber
Number

The Local Subscriber Number routes an incoming call to the
associated port. It determines which port an incoming call
connects to. This number is required if two types of ports
accept the same channel type.

If you leave this field blank for all ports, no filtering will be
done on incoming call numbers, and all numbers will be
accepted.

This field is available only for ports. It is required or optional
as follows:

» Optional for ISDN RAS PRI ports

* Optional for the DM RAS modem port

* Required for DM serial driver COM ports

WARNING: The local subscriber number(s) entered must
match the subscription number(s) your local Telco
operator has assigned to your line.

Modem
Initialization
Strings
(Hayes
Commands)

Use the Modem Initialization Strings field to enter initialization
strings for outgoing calls.

This field is available only for the DM RAS modem port and
for DM serial driver COM ports. It is optional.

The way incoming calls are routed depends on the Channel type
values selected and on the Local subscriber numbers entered.

Note: Make sure that each channel type selected for each digital
modem port is also selected for the DM Support service.

After changing call setup properties, you must save and activate the

Table 6-3. Call Setup Property Fields

Otherwise, calls of that type will be rejected for the port.

Filtering is first applied at the DM Support Service level. If
this filtering is accepted, then filtering is applied at the digital

modem port levels.

new settings as described in the next secBawnjng Call Setup
Properties

IBM RAS Adapter Users Guide
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Saving Call Setup Properties

After you finish setting up call properties, use either of the following
options to save your changes:

« Click Apply to save the information for the next session
without closing the dialog box, so that you can make other
changes as required.

* Click OK to save information and close the Call Setup dialog
box. You will see any information saved during the next
session after you restart your computer.

Note: To activate new call settings, you must clidk and restart
your computer. (If the Windows NT Service Pack is installed,
reinstall the Service Pack before restarting the system. Then
restart the system when prompted at the end of the Service
Pack installation.)

Setting Up Outgoing Calls Properties

Outgoing calls handled by the adapter are configured using either
RAS management or asynchronous application management. Both
of these methods are standard Microsoft NT operations, and do not
customized configuration.

RAS Management

The Windows NT Dial-Up Networking feature handles outgoing
calls using RAS. Dial-Up Networking is used for declaring the list of
all remote computers and determining the port type to use (ISDN,
digital modem or COM ports). The Dial-Up Networking icon is
located in theMy Computer program group on your computer’s
desktop.

You can use the Call Setup dialog box to set up initialization modem
strings for outgoing calls. This dialog box is describeddnessing
the Call Setup Dialog Boan page 6-11
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Asynchronous Application Management

Some outgoing calls are managed directly by asynchronous legacy
applications through COM ports. Applications such as fax software,
BBS access (Hyperterminal) software, and remote applications
control software are often set up to manage their own outgoing calls.
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7 Managing Serial Driver COM Ports

Overview

The adapter’s Serial driver software is automatically installed with
the adapter’'s Base driver software. The Serial driver emulates COM
ports Eerial ports) connected to the digital modems on the adapter,
which includes from 12 to 30 digital modems. The Serial driver
emulates COM ports on ISDN B channels. It enables systems to use
the adapter’s modems simultaneously with legacy applications that
require COM port communications, such as fax software, remote
applications control software, and BBS access (Hyperterminal)
software.

The Serial driver emulates COM port connections for up to four IBM
RAS adapters, provided that sufficient memory and CPU resources
are available.

This chapter describes the following Serial driver COM port
management tasks:

* Set up Serial driver COM ports
e Declare Serial driver modems in Windows NT
* Verify COM ports

Setting Up Serial Driver COM Ports

After the Serial driver is installed, you must identify COM port(s) to

be assigned to the adapter’s digital modems that are managed by the
Serial driver. The Serial driver can emulate from 0 to 30 COM ports
on the adapter. For information about assigning Serial driver COM
ports to digital modems on an adapter, Seting up Card

Propertieson page 5-5
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|
Declaring Serial Driver Modems in Windows NT

Depending on the applications you use with modems, you might
need to use Windows NT to identifggclarg Serial driver digital
modems to the operating system so the modems can be detected
when needed.

To declare Serial driver modems using Windows NT:

1. From to the Windows N&tart menu, selecgettings,and
thenControl Panel.
2. Double-click theModemsicon.

— If no modems are already installed, the Install New
Modems dialog box appears.

— If the Modems Properties dialog box appears, chdi
to display the Install New Modems dialog box.

3. On the Install New Modems dialog box, clislext.

4. Follow the online instructions in the next dialog boxes that
appear. The modem manufacturer and model, and the
relevant serial port are detected automatically.

After you have configured your modem, a message informs
you that the modem has been set up successfully.

5. Click Finish and follow the instructions to set up the
modem(s).
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The following illustration shows how the Modems Properties
dialog box appears after you have selected the list of installed
digital modems and configured their associated COM ports.

Modems Properties 2 | x|
General |

$ The fallowing modens are et up oh this computer:

IBM Digital Modem #2  COMO0Z
IBM Digital Modem #3  COMOO3

Eﬁi IRt Miital badarm #4  CORONL | _ILI
4 3

Add... Bemove | Properties |

r— Dialing Preferences

Dialing frorm: Mew Location

|Jze Dialing Properties to modify how wour calls are
dialed.

Dialing Properties |

Cloze | [Earce!

Figure 7-1. List of Modems Installed

Verifying COM Ports

You can use HyperTerminal, provided by Windows NT, to verify
your Serial COM ports for digital modems. HyperTerminal enables
you to ensure that COM ports have been declared and are running

properly. HyperTerminal enables you to emulate various terminals,
such as VT100, TTY and ANSI.
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To verify your COM ports:

1. From the Windows NBtart menu, selecEontrol Panel.
Then selecPrograms, AccessoriesandHyperTerminal.
The HyperTerminal window appears.

Note: HyperTerminal is a standard feature of Windows NT. If it is
not present in the Control Panel, it can easily be installed. To
install HyperTerminal, open the Control Panel. Sefetd-
Remove,andWindows NT Setup.Then select
HyperTerminal in the Communications dialog box.

2. Run HyperTerminal.
The Connection description dialog box appears.

3. Enter a name you want to use to save the file (the name must
contain at least one character).
The Connect To dialog box appears:

Connect To EHE

& Remote

Enter detailz for the phone number that you vant to dial;

LCountry code; IUnited States of America [1] ﬂ

Arga code: ID'I

Phone number: I

Connect uzing:  [IeE]E[]

ak. I Cancel |

Figure 7-2. Choosing the COM Port to Verify

If the list of COM ports is blank, the Serial driver is not
installed.

4. Choose the COM port you want to verify and clizK.
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The Port Settings dialog box appears.

5. Click OK to confirm the parameters. (The parameters are

generally correct).

The HyperTerminal window reappears, with the cursor is in

the active mode.

6. Typeat (lower or upper case) and présster.

OKappears below the command. The status bar at the bottom of the
window indicates that you are connected, and displays the duration

of the connection.

TP T ———

fle St Y Lol Dianeie el

] (= i i = =

4T n
il | _I=
Coarraciee] 0L 14 Susla dedeci T A1 LM

Figure 7-3. Correct Connection Status on HyperTerminal

If the window remains blank, or no connection is indicated in the
status bar, you might be using a COM port that is not assigned to a
digital modem. Verify that you have selected a COM port connected

to a digital modem.

Check your Windows NT documentation for assistance.
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8 Troubleshooting

Overview

This chapter provides possible solutions for common problems you
might encounter while installing and operating your adapter. Before
proceeding with troubleshooting, make sure you have carefully
followed the steps for installing and setting up the hardware and the
software, and have rebooted the system. Also, check the system log
to see what kind of errors, if any, are being recorded.

If the information in this chapter does not resolve the problem,
contact IBM Technical Support at one of the locations listétkip
and Service Informationon page J-1

Interpreting Adapter LEDs
The IBM RAS adapter provides four LEDs above each PRI port:
LED1 j

LED2 :t
LED3 +—p
>

LEDA -
7\

| —

Figure 8-1. Adapter LEDs Arrangement
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LED functions differ depending on whether the adapter is configured
to operate in North America (with T1/PRI access), in European
countries other than France (with E1/PRI access and CRC4), or in
France (with E1/PRI access and no CRC type).

North America

In North America, the adapter LEDs for each port function as
follows:

LED Color Meaning if the light is ON...

1 Green Clock is synchronized.

Green Physical layer is active.

3 Yellow Your ISDN provider is currently sending an RAI alarm to
the adapter.

4 Red Loss Of Signal (LOS), indicating no electrical power is
detected on the line.

Table 8-1. Adapter LEDS: North America

In their operational state, the LEDs are as follows:

LED Color State must be...

1 Green On
2 Green On
3 Yellow Off
4 Red Off

Table 8-2. LED Operational States: North America
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The following table describes the adapter status when the sequence
of LEDs appears as follows:

LED1 | LED2 | LED3 | LED4 | Meaning

On On Off Off Adapter is operational.

On On On Off A synchronization problem occurred on
the ISDN carrier side.

Off Off Off On No power is detected on the line. Make
sure the cable is plugged in correctly.

Off Off On Off Your ISDN provider is sending an AIS
alarm to the adapter.

Table 8-3. LED Sequence: North America

Europe (Other than France)

In European countries other than France, the adapter LEDs for each
port function as follows:

LED Color Meaning if the light is ON...

1 Green | Clock is synchronized.

Green | Physical layer is active.

3 Yellow | Your ISDN provider is sending an RAI alarm to the
adapter.

4 Red Error: CRC4 not found.

Table 8-4. Adapter LEDs: Europe
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In their operational state, the LEDs are as follows:

LED Color State must be...
1 Green | On
2 Green | On
3 Yellow | Off
4 Red Off

Table 8-5. LED Operational States: Europe

The following table describes the adapter status when the sequence
of LEDs appears as follows:

LED1 | LED2 | LED3 | LED4 | Meaning

On On Off Off Adapter is operational.

On Off On On Your E1/PRI line does not support CRC4
functionality. Deselect the CRC4 option.
(See Setting Up ISDN RAS Port
Properties on page 5-9.)

On Off On Off Remote Alarm Indication (RAI). Your
ISDN provider has synchronization
problems and is reporting this problem to
you.

On Off Off On Your E1/PRI line does not support CRC4
functionality. Deselect the CRC4 option.
(See Setting Up ISDN RAS Port
Properties on page 5-9.)

Off Off Off Off No electrical signal is on the E1/PRI line.
Make sure your cable is plugged in
correctly.

Table 8-6. LED Sequence: Europe

8-4 Troubleshooting



France

In France, the adapter LEDs for each port function as follows:

LED Color Meaning when the light is ON...

1 Green | Clock is synchronized.

Green Physical layer is active.

3 Yellow | Your ISDN provider is sending an RAI alarm to the
adapter.
4 Red No meaning.

Table 8-7. Adapter LEDs: France

In their operational state, the LEDs are as follows:

LED Color State must be...
1 Green | On
2 Green | On
3 Yellow | Off
4 Red Off

Table 8-8. LED Operational States: France

The following table describes the adapter status when the sequence
of LEDs appears as follows:

LED1 | LED2 | LED3 | LED4 | Meaning

On On Off Off Adapter is operational.

On Off On Off Your E1/PRI line requires CRC4. Select
the CRC4 option. (See Setting Up ISDN
RAS Port Properties on page 5-9.)

Table 8-9. LED Sequence: France
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LED1 | LED2 | LED3 | LED4 | Meaning

On Off Off Off Your E1/PRI line requires CRC4. Select
the CRC4 option. (See Setting Up ISDN
RAS Port Properties on page 5-9.)

Off Off Off Off Either no electrical signal is on the
E1/PRI line, or your ISDN provider is
sending an AIS alarm to the adapter.
Make sure your cable is plugged in
correctly.

Table 8-9. LED Sequence: France

|
Problems and Possible Solutions

Problem Possible Solution(s)

Adapter is not This problem occurs if the system does not detect the
detected during adapter after the setup program copies initial driver
software files to the installation directory. (The Cards list is
installation empty on the WAN Adapter Setup dialog, as described

in Installing the Software on page 4-1.)

When a message tells you to add a card:

1. Click OK.

2. Install (or reinstall) the adapter, as instructed in
Installing the Hardware on page 2-1.

When the adapter is installed, continue as follows:

1. From the Start menu, select Programs , then IBM
WAN Adapters, and then WAN Setup.

2. Click Add on the WAN Adapter Setup dialog to add
the card to the system.

3. Begin the software installation process again, as
instructed in Installing the Software on page 4-1).

Table 8-10. Adapter Problems and Possible Solutions
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Problem

Possible Solution(s)

Computer does
not boot up or
Host adapter not
found

Your PCI bus automatically configures the hardware

resources used by the adapter. Therefore, a resource

conflict (address or IRQ) is probably not the problem.

To resolve the problem:

1. Check to see whether the adapter is properly seated
in the PCI slot.

2. Try a different PCI slot.

3. Contact IBM Technical Service.

LoopTest failed

1. Check the cable connection between the adapter
and the ISDN network.

2. Check that the ISDN switch type configured for the
adapter matches the switch the adapter is using.

3. Check the phone number.

4. For more detailed information, see Understanding
LoopTest Messages on page C-5.

ISDN RAS Dial-out
failed

The following possible solutions assume a successful

LoopTest. (If you do not know how to check the

following items, see Index of Common Tasks on page

G-1.)

1. Check to see whether at least one ISDN RAS port is
configured to make outgoing calls.

2. Check that the protocol(s) used by the remote user
(IP, IPX/SPX, or NetBEUI) are configured in RAS
dial-out protocols.

3. Check your user ID and password.

4. Use SynWatch to see if an ISDN connection
problem exists. See SynWatch Utility on page B-1.

5. Use SynWatch to see if a PPP negotiation problem
exists.

Table 8-10. Adapter Problems and Possible Solutions
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Problem

Possible Solution(s)

Digital Modem
RAS Dial-out
failed

The following possible solutions assume a successful

LoopTest. (If you do not know how to check the

following items, see Index of Common Tasks on page

G-1.)

1. Check that the remote called number is equipped
with a modem.

2. Check that the correct speech coding law for digital
modem channels is selected in the Digital Modems
Properties dialog box. (See Setting Up Digital
Modem RAS Port Properties on page 5-17).

3. Check to see whether at least one digital modem
RAS port is configured to make outgoing calls.

4. Check that the protocol(s) used by the remote user
(IP, IPX/SPX, or NetBEUI) are configured in RAS
dial-out protocols.

5. Check your user ID and password.

6. Use SynWatch to see if an ISDN connection
problem exists. See SynWatch Utility on page B-1.

7. Use SynWatch to see if a PPP negotiation problem
exists.

Table 8-10. Adapter Problems and Possible Solutions
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Problem

Possible Solution(s)

ISDN remote
station failed to
connect to the
RAS Server

If you do not know how to check the following items,
see Index of Common Tasks on page G-1:

1. Use the Event Viewer from Windows NT

. Make sure at least one ISDN RAS port is allowed to

. Use Remote Access Admin from Windows NT

. Make sure your system administrator has given the

. Check that the protocol(s) used by the remote user

. Use SynWatch to see if an ISDN connection

. Use SynWatch to see if a PPP negotiation problem

Administrative Tools to see if the Remote Access
Service is successfully initialized.

accept incoming calls.

Administrative Tools to see if ISDN RAS incoming
ports are active.

remote user the right to connect.

(IP, IPX/SPX, or NetBEUI) are configured in the RAS
server.

problem exists. See SynWatch Utility on page B-1.

exists. Check the remote user ID and password.

Table 8-10. Adapter Problems and Possible Solutions
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Problem

Possible Solution(s)

PSTN remote
station failed to
connect to the
RAS Server

If you do not know how to check the following items,
see Index of Common Tasks on page G-1:
1.

2.

10.Use SynWatch to see if a PPP negotiation problem

Check that the remote subscriber is equipped with a
modem.

Check that the correct speech-coding law for digital
modem channels is selected in the Digital Modems
Properties dialog box. (See Setting Up Digital
Modem RAS Port Properties on page 5-17.)

Use the Event Viewer from Windows NT
Administrative Tools to see if the Remote Access
Service is successfully initialized.

Make sure at least one digital modem RAS port is
allowed to accept incoming calls.

Use Remote Access Admin from Windows NT
Administrative Tools to see if incoming digital
modem RAS ports are active.

Make sure your system administrator has given the
remote user right to connect.

Check that the IBM Call Manager service is started.
(From the Start menu, select Settings, Control
Panel, and then double-click the Services icon to
display the services status.)

Check that the protocol(s) used by the remote user
(IP, IPX/SPX, or NetBEUI) are configured inthe RAS
server.

Use SynWatch to see if an ISDN connection
problem exists. See SynWatch Utility on page B-1.

exists. Check the remote user ID and password.

Multilink is not
enabled in the
RAS phonebook
entry properties

Select the Enable Multilink option in the RAS
Network Configuration. (See Index of Common Tasks
on page G-1.)

Table 8-10. Adapter Problems and Possible Solutions
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Problem

Possible Solution(s)

Multilink
connection does
not connect all
ISDN channels
required

1. Make sure that your ISDN subscription and the
remote ISDN subscription offer as many B channels
as the multilink requires.

2. Make sure that the number of free ISDN channels is
sufficient for this multilink call. (Check both sides of
the connection.)

RAS initialization
failed in the driver-

Look up the failure cause in your Microsoft RAS
documentation.

event log

No valid 1. Check whether the adapter and the associated
configuration drivers are installed correctly. (See Index of
message in Common Tasks on page G-1.)

Syn\_Natch_ 2. Inthe WAN Adapter Setup program, check that the
conflglzjuratlon ISDN Layer is present in the adapter microcode.
pane

CSU activation
failed at load time

If a message appears at load time informing you that
the CSU activation failed, you probably entered an
invalid password for CSU activation.

Enter the password again to activate the CSU and
reload. See Editing DS1 Properties (North America
Only) on page 5-12 for additional information.

Table 8-10. Adapter Problems and Possible Solutions
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A Digital Modem Monitor Utility

Overview

The Digital Modem Monitor Utility, oDM Monitor utility, enables
you to monitor and control the connections your IBM RAS adapter
processes. This chapter explains how to do the following Digital
Modem Monitor tasks:

» Start the Digital Modem Monitor
» Set up utility options
» Display connection properties

Starting the Digital Modem Monitor

To start the Digital Modem Monitor, from tt&art menu, select
Programs,thenlBM WAN Adapters, and therDigital Modem
Monitor.

The Digital Modem Monitor dialog box appears:

i A g i oo Ll T FrAim
] ool oy o Call b M
i Aaira Moy o Call T M e
i Moy b Ciall s T
o' i oy braorsin Call e M E
o' Moy b Ciall e M E
4 w e iy I [l i i
4 o) e iy Wi [l i il I

parwiy || Posass | poscs |

He correcion Husi supdaim iy 1 pmcordlii

Figure A-1. Digital Modem Monitor Dialog Box

Note: The IBM RAS adapter is listed as @fe-PRladapter in the
Digital Modem Monitor dialog boxes.
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Viewing Digital Modem Monitor Information

The columns in the Digital Modem Monitor dialog box show the
status and properties of the adapter’s active connections. You can
maximize the dialog box to view as much information as possible.
You can also resize the columns by dragging the sliders between the
columns.

Note: You can use the system menu (located in the top left-hand
corner of the dialog box) to display online Help information.

You can sort connection information in ascending or descending
order, according to column heading. Clicking a column heading
toggles the sort order. In addition, you can select the columns you
want to view and hide the others, using hgplay tab of the

Options dialog box. (Se@isplay Optionson page A-3

The status bar at the bottom of the dialog box displays the index
number of the current connection and the next connection update.

| Mo connection | Mest update in 1 second(z)

Lt ] B i |

Figure A-2. Digital Modem Monitor Status Bar

Setting Up Digital Modem Monitor Options

Clicking theOptions button on the Digital Modem Monitor dialog
box enables you to set up display and timer options for the Digital
Modem Monitor utility.
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Display Options

Use the Display dialog box to select columns to be displayed on the
Digital Modem Monitor dialog box.

Options |

Display | Timer |

Select the columns pou want to display in the main window;

— Connection properties —ISDM properties

v Adapter name

v W Adapter name
W Diuration ™ Stream number
¥ Direction ™ Slot number
W Local pumber
¥ Femote number

— Modem properties — kY|P properties

[T Stream number

[T Stream number ™ Slot number
[T Slot number
(] I Cancel | i Help

Figure A-3. Display Dialog Box

This dialog box contains four sets of properties associated with
digital modem connections. Each set of properties is displayed as a
column in the main Digital Modem Monitor dialog box.
You can select to display the following connection information:

* Connection status

* Duration of the call

» Direction of the call

* Local number

¢ Remote number of the connection
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Timer Options

ISDN adapter used

ISDN adapter stream number

ISDN adapter slot number

IBM RAS adapter used by the connection
Stream number used by the digital modem
Slot number used by the digital modem
MVIP stream number used

MVIP slot number used

To select columns to be displayed, select or clear the appropriate
check boxes. Then clidRK to confirm your selections (or click

Apply to preview the changes without closing the dialog box). Your
selection is saved in the Windows NT registry as soon as you exit the
program.

TheTimer dialog box enables you to change the polling period,
expressed in seconds. The polling period controls how often the
screen information is updated. (The default value is 5 seconds.) This
period must be a numeric value ranging from 1 to 3600 seconds.

A4
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Options EE3

Dizplay Timer |

The Digital Modem Monitor regularly requests the current connection
statuz of your DM adapter(z). Status requests are updated every &
zeconds. To change this period, enter a new value below:

Polling period: IE 5‘ zecond(s]

QK. I Cancel | Lpply | Help |

Figure A-4. Timer Dialog Box

To change the polling period value, either select a value using the up
or down arrows in the Polling period field, or type in a new value.

Note: The numeric value that appears in the$¢atus requests are
updated every X secongsobtained from the current polling
period used by the program. The polling period you select is
taken into account as soon as you clik (or Apply). Itis
saved in the Windows NT registry when you exit the
program. The columns are refreshed accordingly.

Note: TheRefreshbutton in the Digital Modem Monitor dialog box
enables you to update the connection status without having to
wait the duration specified in the Polling period field.
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Displaying Connection Properties

You can view and select connection properties in the following ways:

* Select a connection and click tReoperties button in the
Digital Modem Monitor dialog box.

* Double-click on a connection line in the Digital Modem
Monitor dialog box.

The properties of the selected connection appear in a message box.
In the following example, connection 2 was selected.

Propertiez of connection #2 HE

Statuz: Line Connecting B eqin
Call direction: |Fizorming
Local number:

Remote number;

—IS0M properties
Adapter:  2P-PRI #0
Stream:

Slaot:

— Modem properties
Adapter:
Stream:
Slaot:

— MYIF properties
Strean;
Slat;

Cloze |

Figure A-5. Example of Connection Properties
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This message box appears for display purposes only; you cannot
modify any of the properties.

Displayed information is refreshed while it is on the screen.
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B SynWatch Utility

Overview

The SynWatch utility is a protocol analyzer that enables you to watch
frames exchanged between the adapter and the ISDN network. This
powerful utility helps you track communication establishment on the
ISDN D channel and data traffic on ISDN B channels. Each ISDN
channel has a stand-alone configuration that can be selected or
deselected.

SynWatch provides diagnostics for ISDN connection failures. It also
helps you detect PPP connection failures (for example, PPP
negotiation using Remote Access Service).

SynWatch interprets exchanged frames according to several
protocols. (Remote Access Service uses the PPP protocol.) It
displays these frames according to the appropriate protocol.
This appendix explains how to do the following SynWatch tasks:

* Access online help

» Start the utility

* Use mouse buttons to select SynWatch functions

* Watch ISDN channels

* Watch ISDN Layer 1 alarms

» Stop and freeze the display

* Change the watch mode

» Edit ISDN channel settings

* Save and edit frames
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Accessing Online Help

For detailed information about the functions described in this
appendix, see the SynWatch online help. You can access online help
in the following ways:

* Use the menu commaiitelp to display the main online help.
¢ Press1 to display contextual help in a pop-up window.

Starting SynWatch

Note: The IBM RAS adapter is listed as @fe-PRladapter in
SynWatch dialog boxes.

To start SynWatch, from thgtart menu, seledPrograms, then
IBM WAN Adapters, and therBynWatch. The main SynWatch
dialog box appears:

W Upriaraieks P PP sdagie BE

[ [ Pon ok Jmk frb

I RS R |

B Fan Eran ]

(LSRR S SR R R TR TR T SR TR R S Rl S S T B T

S gy E=ELal

Figure B-1. Main SynWatch Dialog Box
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The main SynWatch dialog box contains two sections:

* The left side is theonfiguration panellt displays the adapter
description. The configuration panel is used to activate or
deactivate frame watching.

* The right side is thenonitor panellt displays exchanged
frames.

The configuration panel displays the adapter description in a tree
view with the following levels:

 First level: Name of the computer

» Second levelAdapter

* Third level: PRI and digital modem ports available on the
adapter

» Fourth level: Channels available on the port
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Mouse Button Functions

SynWatch manages configuration panel mouse clicks as follows,
depending on whether the ISDN channel is selected or deselected.

Mouse Position Function

Left-click the check box beside a channel to activate
e or deactivate frame watching for that channel.

- To select or deselect all of a port’s channels, left-click
the check box beside the port. To select or deselect all
of an adapter’s ports, left-click the check box beside
the adapter.

When you choose to activate frame watching, a list of
watch modes appears. After you select a mode, frame
watching begins for the selected channel(s).

For more information about watch modes, see the
following sections.

Right-click to change the watch mode of a currently
selected channel.

If a channel is not selected, right-clicking has the
same effect as left-clicking.

Table B-1. SynWatch Mouse Buttons

Watching ISDN Channels
SynWatch provides options for watching one or all ISDN channels.

Watching the ISDN D Channel

The ISDN D channel is generally used to transmit signalling frames
such as call in progress, incoming call, or call accepted. Watching
this channel gives you diagnostic information about the ISDN
connection phase. For example, if a RAS connection fails (during
either dial-in or dial-out), the first channel to watch is the ISDN D
channel.
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To activate watching on an ISDN D channel:
1. Selectthe channelin the configuration panel of the SynWatch
dialog box.
A list of watch modes appears:

LAP-D
LAPD [reduced)
Faw data

Shom wWatehmg

Settings...

Figure B-2. ISDN D Channel Watch Modes

2. To activate frame logging, select one of the watch modes:

— SelectLAPD to see detailed descriptions of signalling
frames.

— SelectLAPD (reduced)to see brief descriptions of
signalling frames.

— SelecRaw datato see a Hexadecimal dump of signalling
frames. (In Hexadecimal Dump mode, frames are not
analyzed).

Watching ISDN B Channels

Note: Before establishing a call, you cannot know which ISDN B
channel will be used. Therefore, to capture complete call
data, you must activate traces for all ISDN B channels.

ISDN B channels are used to transmit data frames after an ISDN
connection is established. The first few data frames exchanged
between local and remote sites correspond to a second connection
phase to allow the establishment of the upper layer (for example, the
PPP protocaol).

1. To activate watching conelSDN B channel, select that
channel in the configuration panel of the SynWatch dialog
box.
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To activate watching oall ISDN channels, select the PRI
port related to the adapter (Port #0 or Port #1) in the
configuration panel of the SynWatch dialog box.

A list of watch modes appears:

EFF

.25 »
Frame Relay
SOLC »
GLLE

Faw data

Shom wWatehmg

Settings...

Figure B-3. ISDN B Channel Watch Modes

2. To activate frame logging for the selected channel or port,
select one of the watch modes (RAS uses the PPP Protocol):

PPP

X25

Frame Relay
SDLC

QLLC

Raw Data

For detailed information about each watch mode, see SynWatch
online help.
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Watching ISDN Layer 1 Alarms

ISDN Layer 1 alarms are managed by the adapter, and are activated
when physical events occur.

To display these alarms using SynWatch:

1. Inthe Configuration panel of the SynWatch dialog box, right-
click the PRI port for which to display alarms.

2. Select to enableayer 1 alarms.

Stopping and Freezing the Display

To stop watching channels and discard frame information, do the

following:
To stop watching... Deselect this...
A channel The channel in the configuration panel
All of a port’s channels The port in the configuration panel
All of an adapter’s ports The adapter in the configuration panel

Table B-2. Stopping SynWatch Display

When you stop watching channels by deselecting the channel, port,

or adapter, SynWatch discards all frame information for the affected
channel(s).

To read the display more easily, you can also interrupt channel

watching and freeze the frame information display in the monitor
panel.

* To freeze the display, from tWgatch menu, seledtreeze.

* To resume the display at the point where it stopped, deselect
Freezefrom theWatch menu.
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Changing the Watch Mode

SynWatch can reinterpret all frames displayed in the monitor panel
into another protocol. Changing the watch mode, enables SynWatch
to reinterpret the frame protocol.

An example of when it is useful to change the watch mode is if the
ISDN D channel is i APD (reduced)mode when an ISDN
connection failsLAPD (reduced) displays only an ISDN
disconnection. Changing kdAPD mode displays more details about
the cause of the disconnection (for exampé$zr busyor user not
responding.

Changing the watch mode is also useful if you are watching an ISDN
frame in Raw Data mode while PPP frames are being exchanged.
Reinterpreting associated informatiorPRP Protocolmode makes
this information more meaningful and easier to read.

If you want SynWatch to reinterpret an ISDN channel’'s frame
information, right-click on a channel, and change the watch mode as
needed.

Editing ISDN Channel Settings

The monitor panel displays information about each exchanged frame
listed in text lines in the monitor panel. You can define a different text
color for each ISDN channel. You can also define a different font
style for all the displayed text.

To change the color or font style settings:

1. In the configuration panel, right-click the ISDN channel
whose display settings you want to change, and then select
Settingsfrom the menu.

2. When the SynWatch dialog box appears, selecCthers
tab to display the Colors dialog box:
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HDLC #1 (port #0]) settings ﬂ!:!

Wwiatch Colors |

—Frame test colors————————————— B ackaround colar

S N [—
Received: I_ vI

Example:

Sent frame =zample text
Feceived frame sample text

Y'ou may change the global font by
prezzing the ‘Font..." buttan .. Font... |
(] I Cancel | Help |

Figure B-4. ISDN Channel Settings

3. Choose the color(s) you want to use for this channel, and click
OK.

4. To change the font for all display text, click fhent button,
and select the font style you want to use.

SynWatch updates the monitor panel with your new settings
immediately.
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Saving and Editing Frames

You can use the SynWat8aveoption to save all frame information
recorded in the monitor panel as an ASCII (text) or binary file.

You can read a text file using any text editor, but SynWatch cannot
read or reinterpret the text file. SynWatch can read or reinterpret a
binary file.

SynWatch Utility



C LoopTest Utility

Overview

The LoopTest utility enables you to check your ISDN line quickly
and easily. It checks for electrical, hardware connectivity, and ISDN
compatibility problems.

LoopTest also tests the adapter’'s ISDN line by establishing 2 ISDN
B channels in a loopback connection. One channel is set up to accept
incoming calls, and the other channel calls the first channel. When
the connection is established, the calling channel sends data, which
is checked when it arrives at the receiving channel. At the end of the
test, LoopTest stops the communication. If an error occurs during
testing, LoopTest displays a warning and stops the communication at
that point.
This appendix explains how to do the following LoopTest tasks:

* Access online help

* Test your ISDN line

» Display and save events

» Specify the number of frames to send

* Understand LoopTest error messages

|
Accessing Online Help

For detailed information about the functions described in this
appendix, see the LoopTest online help. You can access online help
in the following ways:

* Use theHelp menu command to display the main online help.
* Press1 to display contextual help in a pop-up window.
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Testing Your ISDN Line

To check your ISDN line, do the following:
1. Before executing the LoopTesid to avoid incoming call
conflicts disable the RAS Server, as follows:

a. From théStart menu, seleckettings,and therControl
Panel. Then double-click th&ervicesicon to display the
Services dialog box.

b. SelectRemote Access Serverom the list of services,
and clickStop.

After you stop the RAS Server, a pop-up message informs
you that the Virtual Motion RAS Port Manager will also
be stopped.

c. Click OK.
A message informs you that RAS is being stopped.
d. When the Services dialog box reappears, icse.

2. From theStart menu, seledPrograms, thenlBM WAN
Adapters, and therLoopTest.
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The LoopTest main dialog appears:

4 LoopTest ¥ 6.13 - First adapter !EIE

Test Help

Thi= program callz tzelf. One of the B channels iz uzed for outgoing
callz, the ather for incoming callz. YWhen the connection is established,
a pattern is zent on one B channel, and iz received on the other.

You must enter your ISDM number (not & distant number].

Tested port: IPurt 0 [upper] j

Local number: I j

_ _ Test I
Diagnostic:

Figure C-1. LoopTest Main Dialog Box

3. Select the port to test from the drop-down list, and enter your
local ISDN number.

4. Click Test.

The diagnostic field describes the test result. If the message
Test Passedppears, your ISDN line is working, and RAS
dial-in or dial-out can be done.

If an error occurred, LoopTest displays information about the
cause and circumstances of the error. For more detailed
information about these messages,$eéerstanding
LoopTest Messages page C-5

Note: If you want to test more than two B channels or more than one
port simultaneously, launch several instances of the utility
and repeat stegsto 4 for each channel or port. (You can
change the number of frames sent if you want a longer test.
SeeSpecifying the Number of Frames to Sengage C-4
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5. After you have finished testing the ISDN line, re-enable the
RAS Server and the Virtual Motion RAS Port Manager as
follows:

a. From theStart menu, seleckettings,and therControl
Panel. Then double-click th&ervicesicon to display the
Services dialog box.

b. SelectRemote Access Serverom the list of services,
and clickStart.

c. SelecVirtual Motion RAS Port Manager from the list
of services, and clicitart.

d. ClickClose.

|
Displaying and Saving Events

The event list is an additional window at the bottom of the LoopTest
main dialog that displays communication events, such as
communication established between the two B channels, and data
being sent on one B channel.

To show or hide the LoopTest event list:

1. Access the LoopTest main dialog, as describ&agting
Your ISDN Lineon page C-2

2. SelecDisplay event listfrom theTest menu.

To save the event list to an ASCII (text) file, selgaveor Save as
(to save a previously saved file with a different name) fronTése
menu.

|
Specifying the Number of Frames to Send

To specify the number of frames you want LoopTest to send during
communication, do the following.

1. Access the LoopTest main dialog, as describ&e#ting
Your ISDN Lineon page C-2
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2. Select th&arametersoption from thelTestmenu to display
the Test Parameters dialog.

Test parameters E3 |

Cunent adapter: (TR AING—_—_-"_
[terationz count; IB Cancel |

[T Sub address;

Figure C-2. LoopTest Parameters

3. Enter the number of frames in titerations countfield. The
higher the iterations count, the longer the test duration.

(The sub-address is not used for IBM RAS adapter testing.)

Understanding LoopTest Messages

The Diagnostic field in the main LoopTest dialog displays LoopTest
test results:

4l LoopTest ¥V 6.13 - First adapter !EE
Tezt Help

This program calls tzelf. One of the B channels iz used for outgoing
calls, the other for incoming calls. When the connection iz establizhed,
a pattern is zent on one B channel, and is received on the ather.

“ou must enter your ISDM number (not & distart number,

Tested port: |Purl 0 [upper] j

Local number: |efiHIIN -
PC

- =
Diagnostic:

Test passed

Figure C-3. LoopTest Test Results
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The following table describes diagnostic messages:

Message Cause

Test passed LoopTest detected no errors during testing.
Card missing or An error occurred before accessing the network.
non-ISDN Possible causes are:

* The adapter is not installed.
e The drivers are not properly installed.

* LoopTest could not find an ISDN port on the adapter.
To check for ISDN ports:

a. From the Start menu, select Programs, then IBM
WAN Adapters, and then WAN Setup.

b. Make sure the firmware contains the ISDN layer.

Driver Not Loaded | The adapter driver was not in a working state when
LoopTest was launched. Possible causes are:

* The adapter is not installed.
* The driver is not installed, or is improperly installed.

¢ The firmware is invalid (ISDN layer not present) or
not loaded. To check the firmware status:
a. From the Start menu, select Programs, then IBM
WAN Adapters, and then WAN Setup.
b. See ifthe microcode is loaded (colored lights must
be green), and check its characteristics (ISDN
layers must appear).

Driver access This error occurs in the following situations:

denied *+ You are executing more than the maximum 15
instances of LoopTest.

e The driver is not installed, or is improperly installed.

Connection failed The connection cannot be established, and the ISDN
network has not supplied a reason. This error generally
occurs when the dialing number is wrong.

ERROR: The connection was cut off during data exchange with
Connection cut no notification from or to the network. This error
off generally occurs when the ISDN cable is removed

during testing.

Table C-1. LoopTest Diagnostic Messages
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Message

Cause

Test failed

The connection between the two ISDN B channels

could not be established before time-out because

another application answered the call. The Remote

Access Server was probably running when the test

started. To restart the test:

1. From the Start menu, select Programs, then
Administrative Tools (Common), and then
Remote Access Admin.

2. Fromthe Server menu, select Stop Remote Access
Service.

3. Launch LoopTest again as described in Testing Your
ISDN Line on page C-2.

ERROR: The
pattern does not
arrive on the other
end

OR
ERROR: A bad
pattern has been
received: frame
<number>

When the connection is established, the test sends a

pattern on one B channel, and should receive it on the

other B channel. This message occurs when the pattern

is lost or invalid. Possible causes are:

* The test application might be connected to another
application.

* The ISDN number might be wrong.

* Anincoming call from another application arrived and
was answered by LoopTest.

* The line or the network is defective.

Test aborted

This message is displayed with an ISDN standard
clearing cause.

The corrective actions depend on the displayed cause.
(For example, check your ISDN number if No user
response or Incomplete Address messages appeatr).

Other messages

You canceled the test in progress by clicking Stop.

Table C-1. LoopTest Diagnostic Messages
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D RAS Utilities

Overview

To improve Microsoft Remote Access Service features, several RAS
utilities have appeared on the market. This appendix provides a
general description of the following popular RAS utilities:

* RAS Manager
* RasTracker
* Routing and Remote Access Service (RRAS)

RAS Manager

RAS Manager, from NTP Software, is a client/server application that
provides full-time control, real-time monitoring, and session-by-
session accounting for RAS connections on a user-by-user basis.
RAS Manager enables you to:

» Establish and automatically enforce a RAS management
policy

* Generate RAS use information for your corporate charge
back system

» Allow or deny RAS access to users

* Control the length of RAS sessions

» Limit RAS access to specific servers

* Specify network peak- and off-hour time limits

* Create custom time-remaining online messages

For more information about RAS Manager, see the web site:
www.ntstorage.com

IBM RAS Adapter Users Guide D-1


http://www.ntstorage.com

RasTracker

RasTracker, from Northern Technologies, is a client/server
application that works in real-time to provide a constantly accurate
view of the use of resources. RasTracker logs all actions so that you
can monitor which ports are used, when, by which accounts.
RASTracker enables you to:

* Identify which users can connect to which ports

* Specify times during which a user is allowed access

e Set a maximum connection time for per connection for a user
* Seta maximum total time for all of a user’s connections

For more information about RasTracker, see Windows NT products
at the web sitesww.optimus.co.uk

Routing and Remote Access Service

Routing and Remote Access Service (RRAS), from Microsoft
Corporation, provides advanced routing and internetworking
capabilities. Routing and Remote Access Service features include:

* A unified service for routing and remote access that's
integrated with the operating system

* A full set of routing protocols for IP and IPX (including
OSPF by Bay Networks)

* A graphical user interface and command line interface

* APIs for third party routing protocols, user interface, and
management

¢ Demand-dial routing
e PPTP server-to-server for secure Virtual Private Networks
* RADIUS client support

For more information about RRAS, see the web site:
Wwww.microsoft.com
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E LineTest Utility

Overview

WARNING

The LineTest utility should be used only in cases of trouble at installation,
and only with Telco agreement.

When an adapter port is working properly, it is in Operational mode.

The LineTest utility enables you to set port modes so that you can do
low-level testing.

This appendix explains how to do the following LineTest tasks:
* Access online help

* Set port testing and clock modes

Accessing Online Help

For detailed information about the functions described in this

appendix, see the LineTest online help. You can access online helpin
the following ways:

* Use thedelp menu command to display the main online help.
* Press1 to display contextual help in a pop-up window.
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|
Determining the Current Port Mode

Note: The IBM RAS adapter is listed as 2f@-PRI adaptein
LineTest utility dialog boxes.
To determine the port’s current mode:

1. From theStart menu, seledPrograms, thenIBM WAN
Adapters, and therLineTest. The main LineTest dialog box

appears:
2P-PRI Adapter #0 Line Test I A
— Port #0

i Local part #0 is in operational mode.

Select mode... |

i Local port #1 is in operational mode.

Select mode... |

Figure E-1. LineTest Dialog Box

On this dialog box, animated port icons and a text message
provide a continuously updated status of the port mode.

|
Setting Port and Clock Modes
To set port and/or clock modes on the adapter:

1. Access the LineTest dialog box, as described inlstép
Determining the Current Port Moden page E-2
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2. Click Select modeo display the Port Test Configuration
dialog box.

Port #0 Test Configuration |

Select the mode you want to apply to that part:

" Loopback mode

mis L _m
Loopback’ iz a mode of fransmizzion P Y — )
facility i which the received zignal is lecal remate
returned towards the sender.
i~ PRES generator and monitor mode o
The port generates a Peeudo D.._I_r—
R andom Bit Sequence [PRES] and Tocal T

transmitg it. Then, it ties to
gynchronize on the received zignal.

To wark properly, remote end must be zet in loopback mode.

O perational mode

Part is an line and can be used to H——— (1
= —

handle communications. Tocal Temote

(] I Cancel | Help | Optiohz. .. |

Figure E-2. Port Test Configuration Dialog Box

3. Select the appropriate port or clock mode for your testing or
operating needs.

The following sections provide detailed information about selecting
modes.
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Loopback Mode

Loopback mode is a transmission state in which the signal received
by the port is returned to the sender. Use this mode when the remote
end (the Telco, for example) is testing your line; all information sent
is returned to the remote end.

To select this mode, seldabopback modeon the Port Test
Configuration dialog box (shown Figure E-2 on page E}3

Two loopback settings are available:

* Line loopback—The signal returned to the loopback
command source consists of the full signal. Bit sequence
integrity is maintained. No change in framing occurs, and no
bipolar violations are removed. This is the default loopback
setting.

* Payload loopback—The signal returned to the loopback
command source consists of the payload of the received
signal and newly-generated ESF framing.

To select one of these loopback modes:

1. Click Options on the LineTest Configuration dialog box.
The Port Options dialog box appears:

Port #0 Ophions |

— Loopback zettings

" Payload loopback Cancel |
Help |

— Clock zettings

" Master clock

¥ Slave clock

Figure E-3. Port Options Dialog Box

2. Select the LoopTest setting you want to use.
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PRBS Generator and Monitor Mode

The PRBS Generator and Monitor mode causes a port to generate
and transmit Pseudo Random Bit Sequences online while it tries to
synchronize on the received signal.

WARNING

Use this mode only with Telco agreement. Also, when you use this mode,
make sure that remote equipment is set to Loopback mode.

To select this mode, seld@RBS Generator and Monitor modeon
the Port Test Configuration dialog box (showitrigure E-2 on page
E-3).

When this mode is selected, the text message portion of the LineTest
main dialog box displays the following messages, depending on
synchronization results:

Message Meaning

No error The receiving bit sequences completed, and
the port found no errors when comparing
sent and received bit sequences.

X bits in error/sec | The port is comparing received bit

sequences with sent bit sequences.
Each erroneous bit found is added, and the
sum is displayed each second.

Not synchronized | The port is unable to recognize what it sent.

Table E-1. LineTest Synchronization Results

Operational Mode

After a test has completed, you must return the port used for testing
to Operational mode so that it can handle incoming and outgoing
communications.
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To return the port to Operational mode, sel@géerational modeon
the Port Test Configuration dialog box (showirigure E-2 on page
E-3).

Before closing the LineTest utility, you are requested to restore each
port in testing mode to the operational mode.
Clock Modes

In some test configurations (suchtagk-to-baclkconfigurations), a
port must use the remote adapter clock to successfully synchronize
on the received signal.

In such configurations, the clock of the local port must be in slave
mode, and the clock of the remote adapter must be in master mode
(which is the default clock type).

To set the clock mode:

1. Click Options on the Port Test Configuration dialog box
(shown inFigure E-2 on page E}3

The Port Options dialog box appears:

Port #0 Options |

— Loopback settings

" Papload loopback Cancel

Hds

Help
— Clock zettings
" Master clock

¥ Slave clock

Figure E-4. Port Options Dialog Box

2. Select the clock setting you want to use.
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I: LineStatus Utility

Overview

The LineStatus utility enables you to see what's wrong when a
problem occurs with your network adapter (for example, if you
cannot connect to a remote site or if no one can connect to your host).
This appendix explains how to do the following:

* Access online help

* Interpret alarm, error, loopback, and statistics information.

Accessing Online Help

For detailed information about the functions described in this
appendix, see the LineStat online help. You can access online help in
the following ways:

* Use theHelp menu command to display the main online help.

* Presd1 to display contextual help in a pop-up window.

Interpreting LineStatus Indicators

The LineStatus dialog box displays LEDs and statistics about each
adapter port. It notifies you of alarms, errors, loopback mode, and
statistics related to the port. When a port is operating under normal
conditions, all LEDs are grey.

Note: The IBM RAS adapter is listed as #fe-PRlin the
LineStatus dialog box.
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To view LineStatus information:

1. From theStart menu, select ProgranthenlBM WAN
Adapters, and therLineTest. Themain LineTest dialog box

appears.

2P-PRI Adapter #0 Line Status [_ =] x]
— Paort #0

C5U: Dizabled

Alarms Errors Loopback Statistics

(0 L0S || @ BPY | Payload | Uptime: 20714

@ LOF || PCY | €3 Line Inavailable Seconds: L=

Al |5 Errored Seconds: ]

0 Rl Severely Errored Seconds: 0

Figure F-1. Main LineStatus Dialog Box

The following sections provide detailed information about
LineStatus LEDs and statistics.

Alarm LEDs

The following alarm LEDs indicate connection problems that result
from line failures:

LED Meaning

LOS Loss of Signal. Typically appears when no electrical signal is
detected. (Check if the line is plugged in on the adapter and on
the network interface).

LOF Loss of Frame (also known as Red Alarm). Appears when many
frames are lost because of framing errors. The terminal is unable
to synchronize on the DS1 signal.

Table F-1. LineStatus Alarm LEDs
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LED Meaning

AIS Alarm Indication Signal (also known as Blue Alarm). Transmitted
instead of the normal signal to maintain transmission continuity.
Also indicates to the receiving equipment that a transmission
interruption occurred either at the equipment originating the AIS
signal, or upstream of the originating equipment.

RAI Remote Alarm Indication (also known as Yellow Alarm).
Transmitted in the outgoing direction when a terminal determines
that it has lost the incoming signal.

Table F-1. LineStatus Alarm LEDs

Error LEDs

The following error LEDs indicate port error events that generate
communication problems:

LED Meaning

BPV BiPolar Violation. For an AMI-coded signal, the occurrence of a
pulse of the same polarity as the previous pulse causes a BPV
error event.

PCV Path Coding Violation.
¢ In D4 and E1-nonCRC formats, a frame synchronization bit
error.

¢ |In ESF and E1-CRC formats, a CRC error.

CS Controlled Slip. Results from the replication or deletion of the
payload bits of the DS1 frame.

A Controlled Slip may be performed when there is a timing
difference between a synchronous receiving terminal and the
received signal.

Table F-2. Port Error Event LEDs
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Loopback LEDs

The following Loopback LEDs indicate whether the port is in a
loopback mode (which can be why it isn't running normally):

LED Meaning

Payload | The signal returned toward the source of the loopback command
consists of the payload of the received signal (with bit sequence
integrity retained), and newly-generated ESF framing.

Line The signal returned to the loopback command source consists of
the full signal. Bit sequence integrity is maintained, framing is not
changed, and Bipolar Violations are not removed. (See Error
LEDs on page F-3 for information about Bipolar violations.)

Table F-3. LoopBack LEDs

Statistics Parameters

The following statistics fields display performance parameters
accumulated during the last 24 hours that the interface has been

running:
Parameter Meaning
Uptime Length of time that the interface has been running.
UnAuvailable (Also known as UAS). Number of seconds that the interface
Seconds is unavailable. The DS1 interface is considered unavailable
from the onset of 10 contiguous SESs, or the onset of the
condition leading to a failure.

Table F-4. Performance Statistics
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Parameter

Meaning

Errored (Also known as ES). Number of seconds during which any
Seconds the following have existed:

e One or more PCV

* One or more LOF

* One or more CS

* Detected AlS defect
Severely (Also known as SES). For ESF signals, number of seconds
Errored during which any of the following have existed:
Seconds « 320 or more PCVs

* One or more LOFs
* Detected AIS defect
CSs are not included in this parameter.

Table F-4. Performance Statistics
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G Quick Reference of Common
Tasks

Overview

This section explains how to complete common tasks associated with
the IBM RAS adapter. For more detailed information about RAS
tasks, see your RAS documentation.

|
Index of Common Tasks

For information about how to... See
page...
Determine which version of Windows NT Service Pack is G-2
installed
Determine the server name needed to start the Remote Access G-2
Server
Know which adapter’s port is used when calling with an ISDN G-3
RAS port
See if the drivers are running G-4
Open the Remote Access Setup dialog box G-5
Bind a protocol to an ISDN or digital modem RAS Port G-5
Configure a RAS port to accept incoming calls G-5
Configure a RAS port to dial out G-6
Manage incoming RAS ports G-6
Determine how many remote users are connected G-6
Determine how many ports are available G-6
Make an outgoing RAS call G-6

Table G-1. Index of Common Tasks
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traffic occurs after a specified length of time

For information about how to... See
page...
Configure a multilink connection G-7
Enable IPX routing G-7
Enable IP routing G-8
Allow a remote user to set a specific IP address G-8
Supply an IP address from a static address pool to a remote G-9
user
Disconnect an ISDN port automatically when no data traffic G-10
occurs after a specified length of time
Disconnect an a digital modem port automatically when no data G-10

Table G-1. Index of Common Tasks

|
Procedures

Note: The IBM RAS adapter is listed as @fe-PRIin software

dialog boxes.

If you want to... Do this...

Determine which 1. From the Start menu, select Programs, then

version of the Administrative Tools (Common), and then

Windows NT Windows NT Diagnostics.

Service Pack is 2. Selectthe Version tab. The Service Pack currently

installed installed is displayed just after the Windows NT
version.

Determine the 1. From the Start menu, select Settings, and then

server name Control Panel.

needed to startthe | 5 pouble-click the Network icon, and select the

RAS Server Identification tab. The displayed computer name
is the server name required by the RAS Server.

Table G-2. Common Procedures
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If you want to...

Do this...

Know which
adapter’s port is
used when calling
with an ISDN RAS
port

Note the following (assuming that the IBM RAS
adapter is the only ISDN RAS-capable device):
In North America:

* Port #0: is used to call from ISDN 1 to 23

* Port #1: is used to call from ISDN 24 to 46
In Europe:

» Port #0: is used to call from ISDN 1 to 30

* Port #1: is used to call from ISDN 31 to 60

Table G-2. Common Procedures
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If you want to...

Do this...

See if the drivers
are running

1. From the Start menu, select Programs, then
Administrative Tools (Common), and then Event
Viewer. The following messages must appear:

— SynSV6 The Device |\Device\SynSV6 has been
successfully created. Its symbolic link name is
\DosDevices|SynSVe.

— SynSYS Adapter SynCard0 Opened.
— SynSYS SynSys Driver Loaded.

2. Fromthe Start menu, select Settings, and Control
Panel. Then double-click the Devices icon. The
following devices must appear in the Devices list
with a status of Started:

Device Status Startup

1B Baze Driver Started Automatic ﬂ

|BM Base Driver API Started Automnatic

|Bt4 Digital Modem RAS support Started Altarnatic Start |
IB [SDN RaS support Started Automatic

|BM Serial Driver Started Automnatic - Stop |
Inport Dizabled

Jazagdl Dioted | S|
Jazagicd Dizabled Hif Prafiles.. |
Jzwnld84 Disabled —

K.eyboard Class Driver Started System j Help |

Figure G-1. Devices List

IBM Base Driver

IBM Base Driver API

IBM Digital Modem RAS support
IBM ISDN RAS support

IBM Base Driver

In addition, the software LEDs must be green in the
WAN Adapter Setup dialog box and the RAS Support
Properties dialog box.

Table G-2. Common Procedures
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this...

If you want to... Do

Open Remote 1.

Access Setup

dialog box 2
3.

. Double-click the Network icon, and select the

From the Start menu, select Settings, and then
Control Panel.

Services tab to display the Services dialog box:

From the Network Services list, select Remote
Access Service, and then click Properties.

Figure G-2. Remote Access Setup

Bind a protocol to 1.
an ISDN or Digital
Modem RAS Port

2.

NOTE: The more protocols you bind, the more
memory RAS uses.

Open the Remote Access Setup dialog box. (See
Open Remote Access Setup dialog box on page G-
5.) Then click Network.

NetBEUI, IPX/SPX, and TCP/IP protocols are
available. RAS allows you to configure them
differently depending on the connection type: dial-
in or dial-out.

Select the protocol(s) you want to bind to the
adapter.

Configure a RAS 1.
port to accept
incoming calls

3.

Open the Remote Access Setup dialog box. (See
Open Remote Access Setup dialog box on page G-
5.) Then click Configure.

Enable either the Receive calls only or the Dial
out and Receive calls option.

Confirm your choice by clicking OK.

Table G-2. Common Procedures
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If you want to...

Do this...

Configure a RAS
port to dial out

1. Open the Remote Access Setup dialog box. (See
Open Remote Access Setup dialog box on page G-
5.) Then click Configure.

2. Enable either the Dial out only or the Dial out and
Receive calls option.

3. Confirm your choice by clicking OK.

Manage incoming
RAS ports

1. From the Start menu, select Programs, then
Administrative Tools (Common), and then
Remote Access Admin.

2. View online help for instructions.

Determine how
many remote users
are connected

1. From the Start menu, select Programs, then
Administrative Tools (Common), and then
Remote Access Admin.

2. View online help for instructions.

Determine how
many ports are
available

1. From the Start menu, select Programs, then
Administrative Tools (Common), and then
Remote Access Admin.

2. View online help for instructions.

Make an outgoing
RAS call

1. From the Start menu, select Programs, then
Accessories, and then Dial-Up Networking.

2. Create a new RAS phonebook entry if the
phonebook is empty. (For more detailed
information, see the RAS online help.)

3. Select an entry in the phonebook, and click the Dial
button.

Table G-2. Common Procedures
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If you want to...

Do this...

Configure a
multilink
connection

The Multilink PPP protocol aggregates several ISDN
B channels to increase the bandwidth of PPP links. To
enable this option, do the following:

1. In the Network configuration:

a. From the Start menu, select Settings, and then
Control Panel.

b. Double-click the Network icon, and select the
Services tab to display the Services dialog box.

c. From the Network Services list, select Remote
Access Service, and then click Properties.

d. In the Remote Access Setup dialog box, click
Network to display the Network Configuration
dialog box.

e. Select the Enable Multilink option.
f. Save these settings and restart your computer.
2. In the Phonebook entry:

During phonebook entry creation, select the
Multiple Lines option.

Enable IPX routing

The RIP for NWLIink IPX Service must be installed in
the Windows NT Network Services list.

1. From the Start menu, select Settings, and then
Control Panel.

2. Double-click the Network icon, and select the
Protocol tab.

3. From the protocols list, select NWLink IPX/SPX
Compatible Transport, and then click Properties.

4. Selectthe Routing tab, and enable the Enable RIP
Routing option.

NOTE: IPX routing is only activated if different IPX

internal network numbers are assigned between the

two network adapters. For more detailed information,

see the Microsoft networking online help.

Table G-2. Common Procedures
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If you want to...

Do this...

Enable IP routing

1.

From the Start menu, select Settings, and then
Control Panel.

Double-click the Network icon, and select the
Protocol tab.

From the protocols list, select TCP/IP Protocol,
and then click Properties.

Select the Routing tab, and enable the Enable IP
Forwarding option.

Allow a remote user
to set a specific IP
address

From the Start menu, select Settings, and then
Control Panel.

Double-click the Network icon, and select the
Services tab.

From the services list, select Remote Access
Service, and then click Properties.

In the Remote Access Setup dialog box, click
Network.

In the Network dialog box, click the TCP/IP
Configure button.

Inthe RAS server TCP/IP Configuration dialog box,
enable the Allow remote clients to request a
predetermined IP address option.

Table G-2. Common Procedures
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If you want to...

Do this...

Supply an IP
address from a
static address pool
to a remote user

1. From the Start menu, select Settings, and then
Control Panel.

2. Double-click the Network icon, and select the
Services tab.

3. From the services list, select Remote Access
Service, and then click Properties.

4. In the Remote Access Setup dialog box, click
Network.

5. In the Network dialog box, click the TCP/IP
Configure button.

6. Inthe RAS server TCP/IP Configuration dialog box,
select the Use static address pool option.

7. Enter an IP pool address.

Using this method, the first IP address of the pool is

assigned to the server. For example, the following

figure shows IP addressing with address pool
192.1.1.1 t0 192.1.1.30:

|. Remote Access Server
N (Windows NT Server)

7 102111

L))
47

\I ISDN
i 4
itz et

Remote Client 2
192.1.1.3

Figure G-3. IP Addressing

Table G-2. Common Procedures
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If you want to...

Do this...

Disconnectan ISDN
port automatically
when no data traffic
occurs after a
specified length of
time

1.

4,

NOTE: This inactivity time-out is assigned to all of the
adapter’s ISDN channels.

From the Start menu, select Settings, and then
Control Panel.

Double-click the Network icon, and select the
Adapter tab.

From the adapter list, select ISDN RAS support,
and then click Properties.

On the RAS Support dialog box, enter an idle time-
out value in the Idle Timeout field.

Disconnect a
Digital Modem port
automatically when
no data traffic
occurs after a
specified length of
time

1.

4.

NOTE: This inactivity time-out is assigned to all of the
adapter’s digital modem channels.

From the Start menu, select Settings, and then
Control Panel.

Double-click the Network icon, and select the
Adapter tab.

From the adapter list, select Digital Modem RAS
support, and then click Properties.

In the RAS Support dialog box, enter an idle time-
out value in the Idle Timeout field.

Table G-2. Common Procedures
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H ISDN Technology Overview

Overview

Integrated Services Digital Network (ISDN) is an internationally
agreed-upon standard for end-to-end digital communications over
the public switched network. ISDN includes specifications for
signalling, long-distance transmission, bulk subscriber lines, and
individual subscriber lines.

Two types of ISDN service are currently available:
» Basic Rate Interface (BRI)
* Primary Rate Interface (PRI)

Both BRI and PRI ISDN services have two types of digital channels:
one ISDN D channel and multiple ISDN B channels.

* The ISDN D channel is generally used to transmit signalling
and control information such as call-in-progress, incoming-
call, or call-accepted information. It transmits information at
a rate of 16 Kbps.

* The ISDN B channels transfer data (voice, circuit-switched
data, and packet-switched data) at a rate of 56 or 64 Kbps,
depending on the local ISDN network.

|
Basic Rate Interface

The ISDN Basic Rate Interface consists of three digital channels: one
D channel and two B channels. These channels can be used
simultaneously, and are often referred t@BsD.

Each ISDN B channel can be used separately to allow two different
connected users at the same time. The ISDN B channels can also be
combined to provide a total bandwidth of 128 Kbps.
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Primary Rate Interface

The ISDN Primary Rate Interface, like BRI, has one D channel, but
it has more than two B channels. The number of B channels for PRI
differs from the United States to Europe.

* Inthe United States and Japan, PRI consists of 24 digital
channels: one D channel and 23 B channels.

* In Europe, PRI consists of 31 digital channels: one D channel
and 30 B channels.

These channels can all be used simultaneously, and are often referred
to as23B+D (for the United States and JapanB6B+D (for
Europe).

Each ISDN B channel can be used separately to allow multiple
connected users at the same time. The ISDN B channels can also be
combined to provide a total bandwidth of 1920 Kbps for Europe, or
1472 Kbps for the United States and Japan.

H-2
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I Specifications

|
Adapter Specifications

Item

Specification

Host Bus Interface

PCI Local Bus Revision 2.1

PCI Form Factor

Length: 352 mm
Width: 106.7 mm
Depth: 17.2 mm

Host Data Transfer

32-bit bus master DMA transfers to 132 MBps

Local Memory

8 MB dual port DRAM

Optional Functions

32-bit, 33-MHz local bus

Operating Power

4 A maximum @ 5.0 VDC

Table I-1. Hardware Specifications

|
Operating Environment

Temperature

32-131°F/0-55°C

Relative humidity

10-95% noncondensing

Altitude

0-15,000 feet / 5,000 m

Table I-2. Operating Specifications
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|
Storage Environment

This section assumes the adapter is stored in its original anti-static

bag and box.
Temperature -4-185° F / -20-85° C
Relative humidity LAN and storage adapters: 10-95%
noncondensing
WAN adapters: 5-95%
noncondensing
Altitude 0-50,000 feet / 0-16,500 m

Table I-3. Storage Environment Specifications
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J Help and Service Information

Overview

This appendix provides information about contacting IBM for
technical support, warranty information, and FCC and conformity
statements.

Preparing to Call IBM Technical Support

Before calling for Technical Support, please prepare for your call by
following these steps:

To assist the technical support representative, have available as much
of the following information as possible:

Computer manufacturer and computer model
Options Part Name and Number

Serial number (if available)

Proof of purchase (including date and place)
Exact wording of the error message (if any)
Description of the problem

Hardware and software configuration information for your
system

If possible, be at your computer. Your technical support
representativenight want to walk you through the problem during the call.
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Placing a Call to IBM Technical Support

Technical support is available during the warranty period to answer
any questions about your new IBM OPTION. Support response time
will vary depending on the number and nature of calls received.

Marketing, installation, and configuration support will be withdrawn
from the PC Company HelpCenter 90 days after the option has been
withdrawn from marketing.

If you call 90 days after the date of withdrawal or after your warranty
has expired, you might be charged a fee. Additional support is
available through the IBM PC Company automated Fax system, the
PC Company Web Page, the PC Company Electronic Bulletin Board
System and HelpWare offerings.

* The IBM web site ahttp://www.pc.ibm.com

e The IBM Fax system at (800) 426-3395 or (919) 517-0011

e The IBM BBS system at (919) 517-0001
For the support telephone and support hours by country, refer to the
following table or to an optional enclosed technical support insert. If

the number is not provided in the table or insert, contact your IBM
reseller or IBM marketing representative.

Support 24 hours a day, 7 days a week

Canada 1-800-426-7378
United States/Puerto Rico 1-800-426-7378

Product Warranty

The following warranty information applies to products purchased in
the United States, Canada, and Puerto Rico. For warranty terms and
conditions for products purchased in other countries, see the
enclosed Warranty insert, or contact your IBM reseller or IBM
marketing representative. International Business Machines
Corporation Armonk, New York, 10504.
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Statement of Limited Warranty

The warranties provided by IBM in this Statement of Limited
Warranty apply only to Machines you originally purchase for your
use, and not for resale, from IBM or your reseller. The term
“Machine” means an IBM machine, its features, conversions,
upgrades, elements, or accessories, or any combination of them.

Unless IBM specifies otherwise, the following warranties apply only
in the country where you acquire the Machine. If you have any
questions, contact IBM or your reseller.

Production Status

Machine is manufactured from new parts, or new and used parts. In
some cases, the Machine may not be new and may have been
previously installed. Regardless of the Machine’s production status,
IBM’s warrantyterms apply.

IBM Warranty for Machines

IBM warrants that each Machine:
1. Is free from defects in materials and workmanship and
2. Conforms to IBM’s Official Published Specifications.

The warranty period for a Machine is a specified, fixed period
commencing on its Date of Installation. The date on your receipt is
the Date of Installation, unless IBM or your reseller informs you
otherwise. During the warranty period IBM or your reseller, if
authorized by IBM, will provide warranty service under the type of
service designated for the Machine and will manage and install
engineering changes that apply to the Machine.

For IBM or your reseller to provide warranty service for a feature,
conversion, or upgrade, IBM or your reseller may require that the
Machine on which it is installed be:

1. For certain Machines, the designated, serial-numbered
Machine,and
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2. At an engineering-change level compatible with the feature,
conversion, or upgrade.

Many of these transactions involve the removal of parts and their
return to IBM.

You represent that all removed parts are genuine and unaltered. A
part that replaces a removed part will assume the warranty service
status of the replaced part.

If a Machine does not function as warranted during the warranty
period, IBM or your reseller will repair it or replace it with one that
is at least functionally equivalent, without charge. The replacement
may not be new, but will be in good working order. If IBM or your
reseller is unable to repair or replace the Machine, you may return it
to your place of purchase and your money will be refunded.

If you transfer a Machine to another user, warranty service is
available to that user for the remainder of the warranty period. You
should give your proof of purchase and this Statement to that user.
However, for Machines which have a life-time warranty, this
warranty is not transferable.

Warranty Service

To obtain warranty service for the Machine, you should contact your
reseller or call IBM.

In the United States, call IBM at 1-800-426-7378
In Canada, call IBM at 1-800-426-7378

You may be required to present proof of purchase.

IBM or your reseller will provide certain types of repair and
exchange service, either at your location or at IBM’s or your
reseller’s service center, to restore a Machine to good working order.
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When a type of service involves the exchange of a Machine or part,
the item IBM or your reseller replaces becomes its property and the
replacement becomes yours.

You represent that all removed items are genuine and unaltered. The
replacement may not be new, but will be in good working order and
at least functionally equivalent to the item replaced. The replacement
assumes the warranty service status of the replaced item. Before IBM
or your reseller exchanges a Machine or part, you agree to remove all
features, parts, options, alterations, and attachments not under
warrantyservice. You also agree to ensure that the Machine is free of any
legal obligations or restrictions that prevent its exchange.

You agree to:

1. Obtain authorization from the owner to have IBM or your
reseller service a Machine that you do not own; and
2. Where applicable, before service is provided —

a. Follow the problem determination, problem analysis, and
service request procedures that IBM or your reseller provide.

b. Secure all programs, data, and funds contained in a
Machine.

c. Inform IBM or your reseller of changes in a Machine’s
location.

IBM is responsible for loss of, or damage to, your Machine while it is
1. In IBM’s possession.

2. In transit in those cases where IBM is responsible for the
transportation charges.
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Extent of Warranty

IBM does not warrant uninterrupted or error-free operation of a
Machine.

The warranties may be voided by misuse, accident, modification,
unsuitable physical or operating environment, improper maintenance
by you, removal or alteration of Machine or parts identification
labels, or failure caused by a product for which IBM is not
responsible.

THESE WARRANTIES REPLACE ALL OTHER WARRANTIES
OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OR
CONDITIONS OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THESE WARRANTIES GIVE YOU
SPECIFIC LEGAL RIGHTS AND YOU MAY ALSO HAVE
OTHER RIGHTS WHICH VARY FROM JURISDICTION TO
JURISDICTION. SOME JURISDICTIONS DO NOALLOW THE
EXCLUSION OR LIMITATION OF EXPRESS OR IMPLIED
WARRANTIES, SO THE ABOVE EXCLUSION OR LIMITATION MAY
NOT APPLY TO YOU. IN THAT EVENT SUCH WARRANTIES ARE
LIMITED IN DURATION TO THE WARRANTY PERIOD. NO
WARRANTIES APPLY AFTER THAT PERIOD.

|
Limitation of Liability

Circumstances may arise where, because of a default on IBM’s part
or other liability you are entitled to recover damages from IBM. In each such
instance, regardless of the basis on which you are entitled to claim damages
from IBM (including fundamental breach, negligence, misrepresentation, or
other contract or tort claim), IBM is liable only for:

1. Damages for bodily injury (including death) and damage to
real property and tangible personal property; and

2. The amount of any other actual direct damages or loss, up to
thegreater of U.S. $100,000 or the charges (if recurring, 12 months’
charges apply) for the Machine that is the subject of the claim.
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UNDER NO CIRCUMSTANCES IS IBM LIABLE FOR ANY OF
THE FOLLOWING:

1. THIRD-PARTY CLAIMS AGAINST YOU FOR LOSSES
ORDAMAGES (OTHER THAN THOSE UNDER THE FIRST
ITEM LISTED ABOVE);

2. LOSS OF, OR DAMAGE TO, YOUR RECORDS OR
DATA,

3. SPECIAL, INCIDENTAL, OR INDIRECT DAMAGES OR
FORANY ECONOMIC CONSEQUENTIAL DAMAGES
(INCLUDING LOST PROFITS OR SAVINGS), EVEN IF IBM OR
YOUR RESELLER IS INFORMED OF THEIR POSSIBILITY.
SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION
OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL
DAMAGES, SO THE ABOVE EXCLUSION OR LIMITATION
MAY NOT APPLY TO YOU.

Trademarks

AT®, IBM®, and OS/2® are registered trademarks and AIX™, IBM
HelpCenter™, and PowerPC™ are trademarks of International
Business Machines Corporation.

Interphase® and Syncard® are registered trademarks and ENTIA™,
SynWatch™, and the Interphase logo are trademarks of Interphase
Corporation.

Virtual Motion™, Virtual Motion Remote Access Manager™, and
acotec™ are trademarks of acotec GmbH.

Microsoft®, MS-DOS®, Windows®, and Windows NT® are
registered trademarks of Microsoft Corp.

UNIX® is a registered trademark in the United States and other
countries, licensed exclusively through X/Open Company Ltd.

HP-UX® is a registered trademark and Tachyon™ and Precision
Bus™ are trademarks of Hewlett-Packard Company.
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Intel® and Pentium® are registered trademarks and i386™, i486™,
Intel386™, and Intel486™ are trademarks of Intel Corporation.

Other company, product, and service names, which may be denoted
by a double asterisk (**), may be trademarks or service marks of
others.

|
Telecommunication Notices

FCC Part 68 Regulatory Compliance

This ISDN adapter complies with Part 68 of the FCC Rules. The card
includes a label that contains, among other information, the FCC
registration number for this equipment. If requested, this information
must be provided to the telephone company.

The FCC Digital Interface Code of this equipment is 04DU9-ISN.
The FCC Service Order Code is 6.0N.

The USOC jack for this equipment is RJ48X.

An FCC compliant telephone cable and modular plug are provided
with this equipment. This equipment is designed to be connected to
the telephone network or premises wiring using a compatible
modular jack, which is Part 68 compliant.

This equipment cannot be used on telephone company-provided coin
service. Connection to Party Line Service is subject to state tariffs.

If this equipment causes harm to the telephone network, the
telephone company will notify you in advance that temporary
discontinuance of service may be required. If advance notice is not
practical, the telephone company will notify the customer as soon as
possible. Also, you will be advised of your right to file a complaint
with the FCC if you believe it is necessary.
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The telephone company may make changes in its facilities,
equipment, operations, or procedures that could affect the operation
of the equipment. If this happens, the telephone company will
provide advance notice so you can make necessary modifications to
maintain uninterrupted service.

If you experience trouble with this equipment, please contact IBM
Corporation for warranty information. If the trouble causes harm to
the telephone network, the telephone company may request the
removal of the equipment from the network until the problem is
resolved.

No repairs may be performed by the customer.

It is recommended that the customer install an AC surge arrester in
the AC outlet to which this device is connected. This is to avoid
damaging the equipment caused by local lightening strikes and other
electrical surges.

Industry Canada CS-03 Notice

The Industry Canada label identifies certified equipment. This
certification means that the equipment meets certain
telecommunications network protective, operational and safety
requirements as prescribed in the appropriate Terminal Equipment
Technical Requirements document(s). The Department does not
guarantee the equipment will operate to the user’s satisfaction.

Before installing this equipment, users should ensure that it is
permissible to be connected to the facilities of the local
telecommunication company. The equipment must also be installed
using an acceptable method of connection. The customer should be
aware that compliance with the above conditions may not prevent
deterioration of service in certain situations.

Repairs to certified equipment should be coordinated by a
representative designated by the supplier. Any repairs or alterations
made by the user to this equipment, or equipment malfunction, may
give the telecommunication company cause to request the user to
disconnect the equipment.
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Users should ensure for their own protection that the electrical
ground connections of the power utility, telephone lines and internal
metallic water pipe system, if present, are connected together. This
precaution may be particularly important in rural areas.

Caution: Users should not attempt to make such connections
themselves, but should contact the appropriate electric authority, or
electrician, as appropriate.

« Standard Connecting Arrangement: CB-1D
e The Ringer Equivalence Number: not applicable.

Notice: The Ringer Equivalence Number (RENgssigned to each
terminal device provides an indication of the maximum number of
terminals allowed to be connected to a telephone interface. The
termination on an interface may consist of any combination of
devices subject only to the requirement that the sum of the Ringer
Equivalence Numbers of all the devices does not exceed 5.

Regulatory Information for Europe

This equipment displays the CE 28%r CE mark to show that it has
been tested and found to be in full compliance with the requirements
of the Terminal Equipment, ISDN Directive (CTR4), EMC and Low
\oltage Directives (91/263/EEC, 89/336/EEC and 72/23/EEC, as
amended by Directive 93/68/EEC).

|
Electronic Emission Notices

Federal Communications Commission (FCC) Statement

Note: This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment.
This equipment generates, uses, and can radiate radio frequency energy and,
if not installed and used in accordance with the instruction manual, may
cause harmful interference to radio communications. Operation of this
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equipment in a residential area is likely to cause harmful interference, in
which case the user will be required to correct the interference at his own
expense.

Properly shielded and grounded cables and connectors must be used
in order to meet FCC emission limits. IBM is not responsible for any radio

or television interference caused by using other than recommended cables
and connectors or by unauthorized changes or modifications to this
equipment. Unauthorized changes or modifications could void the user’s
authority to operate the equipment.

This device complies with Part 15 of the FCC Rules. Operation is
subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any
interference received, including interference that may cause
undesired operation.

Industry Canada Class A Emission Compliance Statement

This Class A digital apparatus complies with Canadian ICES-003.

Avis de conformite a la réglementation d’Industrie Canada

Cet appareil numérique de la classe A est conform a la norme
NMB-003 du Canada.
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Deutsche EMV-Direktive
(electromagnetizche Vertriiglichkeit)

Dieses Geriit ist berechtigt in Uhereinstimmung mit dem deatschen
EMVG vom $ Mov 92 das BG-Konformiditazelchen zu filkren,

Der Angsteller der Konformititserklémng ist die [BM UK, Greenock,

Drieses Gerilt erfulls die Bedingungen der BN 55022 Klasse A, Fur diess
Elasse von Gerliten gil folgende Besilmmung nach dem EMVG:

Gerlite dikrfen an Onen, flr die gle nleht susrelchend entstten sind, our
mit hesomderer Genehmigung des Bundesminesters filr Post und
Telekommumikstion cder des Bandesamies filr Post und
Telekommunikstbon betrieben wenden. Die Genchmigung wind emeilt,
wenn krine elekiromagnetischen StGrungen za ersanen sind.

{Auszug aus dem EMYO vom 9.MNov. 91, Para.d. Abs.4)

Himwels: Dieses Genehmigungsverfahren ist von der Dentschen
Bundéspoil noch pichl veridffestlichl wordes,

European Undon - EMC Directive

This product is in conformity with the protection requirements of EL
Council Directive B3 336/EEC on the approximation of the laws of the
Member States relating to electromagnetic compatibility.

I[BM camnot aceept responsibility for any failore o watisfy the protection
requirements resulting from a non-recommended modification of the
product, incloding the fitting of non-TBM option cands,

This product has been tested and found to comply with the limits for
Class A Information Technology Egquipment sccording to CISPR 22/
EBuropean Standard EM 55022, The limits for Class A equipisent wene
derrved For commercial and indostrial environments 1o provide
rensonable provection againgt interference with licensed communication
equipment,

i Warning! This is a Clakgs A product. In a domsestic snvironment this
| prodisct may cause radio imecference i which case the user may be
| requiced to take adequate FWeasUnes,
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Union Européenne - Directive Conformité
Electromagnétique

Ce produit est conforme oux exigences de protection de ln Directive
BS/33AEEC du Consell de I'UE sur Je rapprochement des Tols des Brats
mermbres en matitre de compatibiling Sectromagnétiqus,

[BM ne pent scospéer aucune responsahilitd powr le manguement aux
sxigences de profection résultant dane modification non recommandéde
il produit, ¥ compris installation de carles agres gue les carmes [BM.

Ce produit a i tesid et il satisfait les conditions de I'équipemeni
informatique de Classe A en wemu de CLSPRIT / Stndand cunophin EN
55021, Lea conditions pour I'équipsment de Clases A onl £68 définies
en fonction dun comtexte d'utilisation commercial et industriel ofin de
fouarnir une protection raisommahle contre l'interférence d'nppareils de
COMMEnECEon asorisés,

Avertissement | Uecl ¢80 un prochait de Classe A, LRns un conieiie
risidemicl, oo produil peut casser une interférener rudio exigeant que
l'atilisateur prannes des mesures adégnates.

Union Eurpea - Normativa EMC

Jaestn prodots & conforme alle narmative di protesions ai sens della
Deremiva el Consighio dell' Unione Ewropea §%336/CEE

sull armonizzarions legislativa deghi stai membri in materia di
compatibilith elenromagnsticn,

IBM mom accetla responsabilild alcuna per la mancata conformita alle
narmative di protezions dovata & moedificks non consigliate al prodotio,
compress | installazions di schede e componentl di manca diversa da
1B,

Le prove efferiaats sul preseme prodoito hamno accenats che caso
rlenitrs ned lmin sabilit per le spparecchiamee di informatca Classe A
ai semsd del CISPR 12 f Norma Busopea EN 55022, 1 Hmin delle
apparccchiafung della Classe A sono sali aabilitd al fne di femins

ragionevole protezione da inerferenee medlante dspositid di
comuanicazione in copeesalone in ambient] commerciali ed industriall.

| Avvertimento: Questo & un prodeito appantenente alla Classe A In
ambiente domestico, tale prodotte pod sssere cansa 4 mierferenze

I. raddin, nel qual caso 1"olente deve prendere misore odeguate.
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Unione Europea - Directiva EMC

Este prodhscto satisface los requisitos de proteccidn del Consejo de la
UE, Directiva BW3A3GCEE en lo qse a la begialatara de los Estados

Miembroa sobre compatibilidad elecromagndtics se reflere.

IBM no pueds aceptar responsabilidad alguna si este producto deja de
satisfacer dichos requisitos de proteccide como resultsdo de una
mdificacidn no recomendada del producto, incluyendo el ajuste de
tarjeins de opeidin que oo sean TEM,

Este producio ha sido probado y satisface los limites para Equipos
Informiticos Clase A de conformidad con el Estindar CISPRI2 y el
Estdmdar Buropens EN 55022, Los limives para los equipos de Clase A s
han establecido para entomos comerciales & indusirales a fin de
proporcionar usa probeceion razongble contra Lis imerferencias con
dispasitivos de comunicacidn licenciados,

| Advertencia: Este &3 un producta de Clase A, En un emtorno
| domésticn este producte podria cuusar radiointerferencing en cuyo
| casn g wsuana deberd tomar b medidas adecandas.

COERE. MNTEEENRERE STENENE (VCC ) DRl
EICHFAAMEEEHECY. COREERERNTHATE L NRGRE
NTECYCEARUTY. CONKC IERESEDTIRERT ELSER
Ehdo ERRYVET,

Fiamg: AT FEA S - & Edeey ey Ay - Tk
FREHSETE A0 SHET RELFEEEERLEMTANE -

© 1999 IBM. All rights reserved. Reproduction without permission
prohibited. IBM makes no representations or warranties with respect
to the contents hereof and specifically disclaims any implied
warranties of merchantability or fithess for any particular purpose.
Information is subject to change without notice and does not
represent a commitment on the part of IBM.
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Glossary

2B+D O See BRI (Basic Rate Interface).
23B+D 0 See PRI (Primary Rate Interface).
30B+D O See PRI (Primary Rate Interface).

802.2 IEEE O Standards that govern the LLC within the Data Link
layer of the OSI model. LLC frames carry user information between
the nodes on anetwork and define the transmission of aframe between
two stations. These standards are common across the various lower
level standards within the Data Link and the Physical layers.

802.3 IEEE O Standardsthat govern the use of the CSMA/CD (Carrier
Sense Multiple Access/Collision Detection) network access method
used by Ethernet networks.

802.5 IEEE O Standardsthat governthe use of thetoken ring indicator
and frame priority.

Adapter O A device, usually auser interface card, that physically con-
nects an end station to the network medium (for example, twisted pair,
coaxial, fiber).

Advanced program-to-program communication 0 See APPC.

AIS (Alarm Indication Signal) O PRI aarm, also known as Keep Alive
or Blue signal.

AMI (Alternate Mark Inversion) O A method of digitally encoding data
aselectrical signalson alink.

ANSI (American National Standards Institute) 0 An organization
which coordinates, develops, and publishes standards used in the
United States.

APPC 0 Advanced Program-to-Program Communications.The gen-
eral facility characterizing the LU 6.2 architecture and its various
implementationsin products. 2. Sometimes used to refer tothe LU 6.2
architecture and its product implementations as awhole, or toan LU
6.2 product feature in particular, such as an APPC application pro-
gramming interface.

Asynchronous transmission O Method of sending datain which the
interval between characters may be of unequal length. The characters
transmitted include a start bit and one or more stop bits, which define
the beginning and ending of the character. No synchronizing or timing
signals need to be sent. Contrast with synchronous transmission.
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AT&T® 5ESS O The name of acentral office switch manufactured by
AT&T. These switches use Custom (proprietary) or National ISDN-1
(NI-1) software. ESS stands for Electronic Switching System.

Attenuation O Signal power lost in atransmission medium as the sig-
nal travels from sender to receiver.

B8ZS (Bipolar with 8 Zeros Substitution) 0O A method of digitally
encoding dataon alink. A modified form of AMI used in USA.

Backward explicit congestion notification (BECN) 0O A bit set by a
frame relay network to notify an interface device (DTE) that conges-
tion avoidance procedures should be initiated by the sending device.

Bandwidth 0O Capacity for transmitting data through a given circuit.
Generally, the greater the bandwidth, the moreinformation can be sent
through a circuit during a given amount of time.

Basic transmission unit (BTU) O In SNA, the unit of data and control
information passed between control components. A BTU can consist
of one or more patch information units (PIUs).

Bc (committed burst size) O For Frame relay, the maximum amount
of datain bitsthat anetwork agreesto transfer under normal conditions
over ameasurement interval (T). Datamay or may not be contiguous.
Bc is negotiated with the carrier provider.

B channel 0O A 56 Kbpsor 64 Kbps bearer channel. Typically used for
delivering data or voice over ISDN.

Be O See ExcessBurst Sze.
BECN O See backward explicit congestion notification.

Bearer Service O A type of telecommunications service that provides
the capability to transmit a specific type of data such as voice or fax.

Bonding 0 Bonding isthe act of combining two 64K bps B-channels
to derive a128 Kbps channel. Thisisdone by establishing two B-chan-
nel circuit switched calls and combining them in the customer's equip-
ment (using Multilink PPP or the bonding specification) or by
associating multiple B-channelsin the network (multirate services).

BRI (Basic Rate Interface) O A defined ISDN interface that includes
two B channels and one D channel. Also known as 2B+D. B channels
are used for voice and datawhile the D channel is generally used only
for signalling within the telephone network.

Broadcast O LAN transmission method used in bus topology net-
worksthat sends messagesto all stations even though the messagesare
addressed to specific stations.




BTU O See basic transmission unit.

CALC (Customer Access Line Charge) 0O A Federal tariff charge, aso
referred to as an End User Common Line Charge (EUCL), or Sub-
scriber Line Charge (SLC). Every ISDN lineis charged one CALC or
EUCL.

Call bumping O The ability to receive an incoming call during a
bonded outbound call.

CCITT (International Telephone and Telegraph Consultative
Committee) O See|TU (International Telecommunication Union).

CD (Carrier Detect) 0 RS-232 (V.24) control signal (on pin 8) that
indicates that the local data communications equipment isreceiving a
signal from the remote DCE. (See RS-232 u.) Also called Received
Line Signal Detector (RLSD) and Data Carrier Detect (DCD).

Centrex 0O Local Public Exchange incorporating PBX facilities.

Channel 0O 1) A path along which signals can be sent, for example
data channel, output channel. 2) In data communication, a means of
one-way transmission. 3) A function unit, controlled by the processor,
that handles the transfer of data between processor storage and local
peripheral equipment.

Channel aggregation 0 Channel aggregation combines multiple phys-
ical channelsinto onelogical channel of greater bandwidth. With BRI
ISDN connections, channel aggregation would combine the two 64
Kbps B channelsinto asingle, logical 128 Kbps channel.
Circuit-switching O Technique in which physical circuits (as opposed
to virtual circuits) are transferred to complete connections. Contrast
with packet-switched networks.

Clock O Timing signal used in synchronous transmission.

CO (Central Office) O The site where the local Telco switchesreside
for the telephone system's call routing and all other functions. Thisis
the Telco side of the local loop. If the distance between your location
and the central office switch exceeds 18,000 feet and/or the signal loss
exceeds 35.0 dB, arepeater must beinstalled to allow ISDN service.

Configuration cycle O A type of 1/O cycle provided on the PCI busto
facilitate system configuration.

CPE (Customer-Premises Equipment) O All equipment that resides
past thetel ephone service demarcation point. Inthe U.S. Thistypically
includestheNT21and all ISDN devices. Customer equipment may also
include inside wiring as well as telephone modems, and ISDN equip-
ment.
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CRC (Cyclic Redundancy Check) O A bit errors detection technique
that employs an algorithm to calculate a value for the information bits
in apacket. The receiver, using the same algorithm, recal cul ates that
value and compares it to the value received. If the two values do not
agree, the transmitted packet is considered to be in error.

CSD (Circuit Switched Data) 0 A dial-up data communications chan-
nel which, once established, looks like a transparent data pipe. Also,
the type of ISDN service required to utilize this capability of an 1ISDN
circuit. In contrast to CSV.

CSU/DSU (Channel Service Unit/ Data Service Unit) O A device that
incorporates the functions of a CSU and a DSU, and interfaces
between a Switched-56 (or Dedicated Digital Service) lineand auser's
data equipment.

CSV (Circuit Switched Voice) 0 A dial-up communications circuit for
voice grade communication. Also, the type of ISDN service required
to use this capability of an ISDN circuit. In contrast to CSD.

CTS (Clear To Send) 0 RS-232 (V.24) interface control signal (sent
from the data communications egquipment to the data terminal equip-
ment on pin 5) indicating that the attached DTE may begin transmit-
ting. Issued in response to the DTE’ s request-to-send. (See RS-232 u.)

Data link control (DLC) O A set of rules used by nodes on a data link
(such asan SDLC link or atoken ring) to accomplish an orderly
exchange of information.

Data link control identifier (DLCI) O Thenumericidentifier of aframe-
relay subport or PV C segment in aframe-relay network. Each subport
in asingle frame-relay port has a unique DLCI. The following table,
excerpted from the American National Standards Institute (ANSI)
Standard T1.618 and the International Telegraph and Telephone Con-
sultative Committee (CCITT) Standard Q.922, indicates the functions
associated with certain DLCI values:

DLCI Values| Function

0 In-channel signalling

1-15 Reserved

16-991 Assigned using frame-relay connection
procedures

992-1007 Layer 2 management of frame-relay
bearer service




DLCI Values | Function

1008-1022 Reserved

1023 In-channel layer management

DCD (Data Carrier Detect) 0 See CD (Carrier Detect).

DCE (Data Communications Equipment, Data Circuit-terminating
Equipment) 0O Equipment that provides the functions required to
establish, maintain, and terminate a connection (including signal con-
version) for communications between the dataterminal equipment and
the telephone line or data circuit. Also, interface signals typically pre-
sented by this equipment.

D channel O Standard channel on an ISDN PRI or BRI line. At 16

Kbps, aD channel carriesall signalling information and can carry low-
speed packet data such as X.25 packet switching.

DE 0O Seediscard eligihility.

Demarc (demarcation point) O The point on a customer's premises
where the line from the telephone company meets the customer's wir-
ing at the customer's premises.

DFT O See Distributed Function Terminal.

Directory Number O Your seven-digit telephone number (without the
area code), as found in the telephone directory.

Discard eligibility (DE) O A bit indicating that a frame may be dis-
carded in preference to other framesif congestion occurs to maintain
the committed information rate. See also excess burst size (Be) and
CIR.

Distributed Function Terminal (DFT) O 1) A protocol used for commu-
nication between aterminal and an IBM 3270 or IBM 3174 control
unit that allows multiple concurrent logical terminal sessions. 2) A
mode of operation that uses this protocol.

DLC O Seedatalink control.

DLCI O Seedata link control identifier.

DMA (Direct Memory Access) O A fast method of moving data
between two subsystems without processor intervention.

DMS/DMS100 0O The name of acentral office switch manufactured by
Northern Telecom. These switches use Custom (proprietary) or
National ISDN-1 (NI-1) software.
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DSR, data set ready 0 RS-232 (V.24) interface control signal, sent
from the data communications equipment to the data terminal equip-
ment on pin 6. Indicates that the DCE is connected to the tel ephone cir-
cuit. Usually a prerequisite to the DTE issuing request-to-send. (See
RS-232 u.)

DSU 0O See CSU/DSU (Channel Service Unit/ Data Service Unit).

DTE (Data Terminal Equipment) O Equipment serving as the data
source, the data sink, or both. Refersto terminals, computer ports, and
printers. Also interface signals typically presented by this equipment.

DTR (Data Terminal Ready) 0 RS-232 (V.24) interface control signal,
sent from the data terminal equipment to the data communications
equipment on pin 20. Indicatesthe DTE is ready for datatransmission
and requesting connection of the DCE to the telephone circuit. (See
RS-232 u.)

EIR O Excess Information Rate
EIS O The SNA Server Emulator Interface Specification.

Encapsulation O Process by which an interface device places an end
device' s protocol-specific frames inside a Frame Relay,X.25 or PPP
frame to aframe relay network must perform encapsulation.

ETS 0O European Telecommunications Standard from ETSI
ETSI O The European Telecommunications Standards Institute

EuroISDN O The European implementation of Q.931, providing a
common standard for ISDN signalling within Europe. Issued by ETSI
under the ETS 300 series standards. Net3(BRI) and Net5(PRI). See
NET (Normes Europeennes de Telecommunication).

Excess burst size 0O (Be) Themaximum amount of uncommitted data
(in bits) in excess of Bc that aframe relay network can attempt to
deliver during atimeinterval Tc. Thisdata (Be) generally isdelivered
with alower probability than Bc. The network treats Be dataas discard
eligible. See also committed burst size (Bc).

Exchange identification (XID) 0O A specific type of basic link unit that
isused to convey node and link characteristics between adjacent nodes.
X1Ds are exchanged between link stations before and during link acti-
vationto establish and negotiatelink and node characteristics. They are
exchanged after link activation to communicate changes in these char-
acteristics.

FCC (Federal Communication Commission) O The U.S. government
agency that regulates the telephone industry.

FECN O See Forward explicit congestion notification (FECN).
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Firmware O A computer program or software stored permanently in
flash memory, read-only memory (ROM), programmable read-only
memory (PROM), or stored semi-permanently in erasable programma-
ble read-only memory (EPROM).

Forward explicit congestion notification (FECN) O A hit set by a
frame relay network to notify an interface device (DTE) that conges-
tion avoidance procedures should be initiated by the receiving device.
See also BECN.

Frame Relay O A wide area networking connection to leased lines,
providing multiple permanent virtual circuits or datalink connections
within the same physical accessline.

Gateway O Equipment that providesinterconnection between two net-
works with different communications protocols. Two examples are
packet assembl er/disassemblers and protocol converters. Gateways
operate at the 4th through 7th layers of the Open Systems | nterconnec-
tion model. Contrast with bridge, router, repeater.

HDB3 (High Density Bipolar 3) 0 A method of digitally encoding data
on alink. A modified form of AMI used in Europe.

HDLC (High-level Data Link Control) O A International standard com-
munications bit oriented protocol developed by the International Stan-
dards Organization. HDL C manages synchronous, code transparent,
serial information transfer over alink connection.

host name O A unique name that identifies each host machine on a
network.

IEC O International Electrotechnical Commission.

IEEE (Institute of Electrical and Electronic Engineers) 0 Aninforma-
tion exchange organization. Among other functions, it coordinates,
develops, and publishes network standardsfor usein the United States,
following ANSI rules.

IETF (Internet Engineering Task Force) O Organization responsible
for al Internet protocols (for example, IP, TCP, FTP).

IP (Internet Protocol) O A networking protocol for providing a con-
nectionless (datagram) service to the higher transport protocol. Itis
responsiblefor discovering and maintaining topol ogy information and
for routing packets across homogeneous or heterogeneous networks.
Combined with TCP, it is commonly known as the TCP/IP platform.

IPX (Internetwork Packet eXchange Protocol) O A connectionless
Network layer protocol similar to IP.

IPX/SPX 0O Novell's proprietary LAN protocol.
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ISDN (Integrated Services Digital Network) 0O An early, CCITT-
adopted protocol reference model intended to provide a ubiquitous,
end-to-end, interactive digital service for data, audio, and video. Syn-
onym: narrowband ISDN.

ISO (International Standards Organization) O An international body
that creates networking standards, including the OSI model.

ITC (Independent Telephone Company) O Any telephone company
that was not originally part of AT&T.

ITU (International Telecommunication Union) O The international
standards organi zation for telecommunications, previously known as
the CCITT (International Telephone and Telegraph Consultative Com-
mittee). For more information, see http://www.itu.ch

KB (Kilobytes) 0O Onekilobyteis equivalent to 1024 bytes when refer-
ring to memory size, and 1000 bytes when referring to speed.

Kbps O (Kilobits per second)
KBps O (Kilobytes per second)

LAN (Local Area Network) O A datacommunications system designed
to operate over alimited geographic distance, such asasingle building.

LAP-B (Link Access Procedure Balanced) O For Frame relay, the bal-
anced-mode, enhanced version of HDLC. Used in X.25 packet-switch-
ing networks. Contrast with LAP-D.

LAP-D (Link Access Procedure-D) O For ISDN, Data Link layer pro-
cedure using D channel communications. For Frame relay, a protocol
that operates at the datalink layer (layer 2) of the OS| architecture.
LAPD isused to convey information between layer 3 entities across
the frame relay network.

LATA (Local Area Transport Area) O Theterritory covered by an indi-
vidual local telephone operating company.

LEC (Local Exchange Carrier) O Thelocal phone companies—either
aRegional Bell Operating Company (RBOC) or anindependent phone
company—that provide local transmission services.

LED (Light Emitting Diode) O Semiconductor device used for display
purposes in electronic equipment.

LLC (Logical Link Control) O The upper half of the DataLink layer in
LANSs. Performs error control, broadcasting, multiplexing, and flow
control functions. See MAC (Medium Access Contral).
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Leased Line O Telephone line reserved for the exclusive use of aleas-
ing customer without interexchange switching arrangements. A leased
line may be point-to-point or multipoint. Also called dedicated or pri-
vate line.

LLC/SNAP O Logical Link Control/SubNetwork Attachment Point

Local O Describesfiles and devices, such as disk drives, that are
attached to your machine.

Logical unit (LU) O A type of network accessible unit that enables
users to gain access to network resources and communicate with each
other.

Loop Qualification O Thisisatest done by the phone company to
make sure the customer iswithin the maximum distance of 18,000 feet
from the central officethat servicesthat customer. Note, however, that
ISDN service could be available at alonger distance than that with a
repeater.

LOS (Lost Of Signal) O PRI alarm.
LT (Line termination) O The equivalent of the NT1 function at the CO.
LU O Seelogical unit.

MAC (Medium Access Control) O A set of protocolsthat are the lower
part of the Data Link layer and comprise the basis of the IEEE LAN
specifications. In general, MAC determines the way devices can trans-
mit in a broadcast network. See LLC (Logical Link Control).

Mbps (Megabits per second) O Transmission speed or rate of one mil-
lion bits per second.

MBps (Megabytes per second) O Transmission speed or rate of one
million bytes per second or 8 Mbps.

Medium O Physical means used to carry transmissions. Examples
include coaxial cable, fiber optics, microwave, satellite, or twisted pair.

MIB (Management Information Base) 0 The specification that defines
objects for referencing variables such asintegers and strings. In gen-

eral, it contains information about the network's management and per-
formance (for example, traffic parameters). See |P (Internet Protocol).

Modem (MODdulator-DEModulator) 0 Device that converts serial dig-
ital data from atransmitting terminal to asignal suitable for transmis-
sion over atelephone channel (analog), and then reconverts the signal
to seria digital datafor the receiving terminal.

MTU (Maximum Transmission Unit) O The largest packet that can be
sent over a given medium.
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Multicast O A techniquethat allows copies of asingle packet or cell to
be passed to a set of destinations.

Multi-link PPP O Allows you to combine two or more B-channelsinto
asingle, faster PPP connection. With Multi-link PPP, you can have a
128 Kbps PPP connection over a Basic Rate ISDN line.

NDIS O See Network Driver Interface Specification.

NET (Normes Europeennes de Telecommunication) 0 European stan-
dards for approving and testing equipment.

Network O Aninterconnection of multiple stations or systemsthat are
able to send messages to and receive messages from one another.

Network driver interface specification (NDIS) O An application pro-
gramming interface (API) definition that allows DOS, OS/2, or Win-
dows systems to support one or more network adapters and protocol
stacks.

NDI S defines a specific way for writing drivers for layers 1 and 2 of
the OSI model. NDIS also handles the configuration and binding of
these network drivers to multiple protocol stacks.

NI-1 (National ISDN1) O A specification for a standard ISDN phone
line. National ISDN 1 isintended to be a set of standards to which
every manufacturer's equipment should conform for maximum
interoperability. NI-2 and NI-3 are future standards currently under
development.

NRZI (Non Return to Zero Inverted) O Encoding technique in which a
change in state represents 0. Also known as invert-on-zero coding.

NSAP (Network Services Access Point) O Inthe OSI environment, it
isthe SAP between the network and the transport layers. It identifiesa
Data Terminal Equipment by a unique address.

NT1 (Network Termination 1) O The device that connects to your
ISDN hardware and also works as a converter between an ISDN U-
interface and an ISDN S/T-Interface. An NT1 convertsaline from a 2-
wireto a4-wire connection. Some I SDN adapters have aNT1 already
built into them.

NT2 (Network Termination 2) 0 An NT2 handles termination for mul-
tiple B channelsonaPRI line. NT2saretypically found embedded into
PBXs or switches on network servers which support Primary Rate
Interface (PRI).

OSlI (Open Systems Interconnection) Model O The 7-layer protocol
model defined by the SO for data communications.




PABX O Private Automatic Branch eXchange.

PBX (Private Branch eXxchange) 0 PBX isaprivate telephone switch.
It is connected to groups of lines from one or more central offices and
to al of the telephones at the location served by the PBX.

PCI (Peripheral Component Interconnect) 0O BusA high-performance
multiplexed address and data bus. Supporting 32-bit with optional 64-
bit datatransfers, the PCI busisintended to be aninterconnect between
peripheral controllers, peripheral add-in boards, and processor/mem-
ory systems. The PCI bus operates at up to 66 MHz, providing burst
transfer rates up to 264 MBps 32 bits wide, or up to 528 MBps 64 bits
wide.

PDU (Protocol Data Unit) O Datain ahighly-structured format for the
purpose of transmission. Frame, packet, and PDU are equivalent in
most contexts.

PHY (Physical Layer) O Layer 1 of the OSI model. Defines and han-
dles the electrical and physical connections between systems. The
Physical layer can also encode datain aform that is compatible with
the medium (coaxial, twisted pair, fiber, and so on).

PMC (PCI Mezzanine Card) O A daughtercard form factor implemen-
tation of the PCI bus specification.

POTS (Plain Old Telephone Service) O Conventional voice grade ser-
vice and cabling infrastructure.

PPP (Point-to-Point Protocol) O A dial-up protocol that allows a com-
puter to use TCP/I P networking to connect remote access devi ces, such
as modems, to the Internet or other TCP/IP based networks.

PPP/MP (Point-to-Point Protocol/Multilink Protocol) O See Multi-link
PPP.

PRI (Primary Rate Interface) A type of ISDN service that offers 23 B-
channels at 64 Kbps and one D-channel at 64 Kbps (23B+D). In
Europe, PRI provides for 30 B-channels and two D-channels
(30B+1D).

Private Line O Synonym for aleased line. Dial voicelinethat does not
terminate at the voice private automatic branch exchange or that does
not appear on other setsin akey system.

Protocols O A set of rulesthat define how different computer systems
and other devices interoperate with each other.

PSTN O Public Switched Telephone Network.

PVC (Permanent Virtual Circuit) O A logical link whose endpoints
and class of service are defined by network management.
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For Frame relay, analogous to an X.25 permanent virtual circuit, a
PV C consists of the originating frame relay network element address,
originating data link control identifier, terminating frame relay net-
work element address, and termination data link control identifier.
Originating refers to the access interface from which the PV C is initi-
ated. Terminating refersto the accessinterface at which the PV C stops.
Many data network customers require a PV C between two points.

QLLC (qualified logical link control) O An X.25 protocol that allows
the transfer of datalink control information between two adjoining
SNA nodes that are connected through an X.25 packet-switching data
network. The QLLC provides the qualifier Q hit in X.25 data packets
to identify packets that carry logical link protocol information.

Q.921 0 Thisisthelink layer protocol for ISDN.

Q.931 0 Thisisthe network layer protocol for ISDN. Q.931 was
developed for out-of-band call control.

RAI (Remote Alarm Indication) O PRI alarm, also known as Yellow
signal. Thisalarm indicates a carrier failure.

RBOC (Regional Bell Operating Company) O There are seven
regional telephone companies created by the AT& T divestiture:
Nynex, Bell Atlantic, Bell South, Southwestern Bell, US West, Pacific
Telesis and Ameritech.

RD (Received Data) O RS-232 (V.24) datasignal, sent from the data
communications equipment to the data terminal equipment on pin 3.
See RS232 u.)

REN (Ringer Equivalence Number) O A standard requirement of the
FCC. For devices such asatelephone or answering machine. The REN
requirement can be found on alabel on the bottom of the analog
device.

Repeater 0 Device that acts as an amplifier. Also known asaline
Extender. This device is needed when the distance between the phone
company's Central Office and your premises exceeds distance or dB
loss limits.

RFC (Request for Comment) O IETF documents that contain pro-
posed standards and specifications. RFCs can be either approved, or
simply archived as historical recommendations.

RI (Ring Indicator) O RS-232 (V.24) control signal, sent from the data
communications equipment to the data terminal equipment on pin 22.
Indicates an incoming call is present. (See RS-232 u.)
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RIP (Routing Information Protocol) O Within IP networks, RIPis an
interior gateway protocol used by routersand host systemsto exchange
information about reachable networks. RIP uses a distance-vectoring
algorithm to establish and maintain network routes.

RJ-45 0 Standard 8-wire connector for |IEEE 802.3 networks and
some telephone applications.

Router O Hardware device that connects two or more networks. A
router determines where the destination computer is located, and then
finds the best way to get there.

Routing O Selecting the path to be taken by packets as they traverse
the network.

Routing tables O Stored invoice/dataswitchesor routersto determine
which of several possible paths will be taken through the network.

RS-232 0 Universally accepted Electronics Industries Association
standard that defines the signal s between data terminal equipment and
data communications equipment. Uses a 25-pin connector; theoreti-
cally limited to distances of 50 feet; functionally identical to standards
V.24/V.28.

RS-422 0 Electronics Industries Association standard for balanced
transmission at distances greater than 50 feet. Compatible with V.11.

RTS (request to send) 0 RS-232 (V.24) control signal, sent from the
dataterminal equipment to the data communications equipment on pin
4. Indicates that the DTE has data to transmit. (See RS-232 u.)

Rx 0 Abbreviation meaning receive, receiver, or reception.

SAPI (Service Access Point Identifier) O Part of the addressin an
ISDN signalling frame. Identifies the service that the signalling frame
isintended for.

SDLC 0O See Synchronous Data Link Control.

Serial transmission O Technique in which each bit of information is
sent sequentially on asingle channel. Serial transmission isthe normal
mode for data communications. Contrast with parallel transmission.

SDU (Service Data Unit) O User data passed through a SAP between
the layers of the OSI or asimilar model.

Signalling 0 An ATM connection procedure that dynamically imple-
ments explicit routes through switches to establish a communication
link with another station on the network.

S Interface O Theinterface point between an ISDN device and the
user premises network termination.
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SDLC O See Synchronous Data Link Control.

SNA 0O IBM’sSystemsNetwork Architecture. The part of auser-appli-
cation network that conforms to the formats and protocols of Systems
Network Architecture. It enablesreliable transfer of dataamong users
and provides protocolsfor controlling the resources of various network
configurations. The SNA network consists of network accessible units
(NAUSs), boundary function, gateway function, and intermediate ses-
sion routing function components, and the transport network.

SNMP (Simple Network Management Protocol) O A high-level, stan-
dards-based protocol for network management, usually used in TCP/
I P networks. An SNMP manager controls and measures the activities
of SNMP agents that are embedded in nodes and network devices on
the network. SNMP relies on MIBs embedded in the network
resources to monitor and control the network.

SPID (Service Profile IDentifier) O An aphanumeric string that
uniquely identifies the service capabilities of an ISDN terminal. This
isan identifier that pointsto a particular location in the Telco's central
office switch memory where relevant details about the device are
stored. Each BRI connection can have up to two SPIDs, one for each
B channel.

SS7 (signalling System 7) O Thisisacommon channel signalling sys-
tem used to establish ISDN call functions.

SVC (Switched Virtual Circuit) O Used in packet data networking
technology. Temporary virtua circuit between two users.

Switch Type O The type of equipment that the telephone company
uses to provide you with ISDN service.

Synchronous Data Link Control (SDLC) O A discipline conforming to
subsets of the Advanced Data Communications Control Procedures
(ADCCP) of the American Nationa Standards Institute (ANSI) and
High-level Data Link Control (HDLC) of the International Organiza-
tion for Standardization.

Used for managing synchronous code-transparent, serial-by-bit infor-
mation transfer over alink connection. Transmission exchanges may
be duplex or half-duplex over switched or nonswitched links. The con-
figuration of thelink connection may be point-to-point, multi-point, or
loop.

Contrast with binary synchronous communication.
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Synchronous transmission O A data transmission scheme where the
interval between transmitted charactersis fixed so that start and stop
bitsare not required. In contrast with asynchronous transmissions, syn-
chronous transmissions are guaranteed a specific percentage of band-
width on the network medium.

TCP/IP (Transmission Control Protocol/Internet Protocol) O Protocol
for internetwork routing and reliable message delivery. TCP/IP func-
tions at the 3rd and 4th layers of the Open Systems I nterconnection
model.

IPisthelow level protocol for the TCP/IP protocol set. IP provides
packet delivery services between nodes. On the same level as P are
ARP and RARP.

TCPisareliable stream-delivery, virtual circuit connection-oriented
protocol that runs ontop of IP. Telnet, FTP, and login use TCP connec-
tions.

TEI (Terminal Endpoint Identifier) 0 The Terminal Endpoint Identifier
is used to identify a specific piece of equipment on an ISDN connec-
tion.

Telco O Telco isapopular abbreviation for telephone company. The
RBOCs are a subset of all telcos.

T Interface O The interface point between the user premises network
termination (NTZ1) and a switching or concentration point (NT2) such
as PBX.

Tx O Abbreviation meaning transmit, transmitter, or transmission.

U Interface O The interface point between the user premises network
termination (NT1) and the local digital exchange.

UNI O See user to network interface.

User to network interface (UNI) O Theinterface betweenthe ATM end
system (user) and the ATM network.

V.11 O International interface recommendation electrically similar to
RS-422.

V.24 0 International interface recommendation that defines inter-
change circuits. Similar to and operationally compatible with RS-232.
(See RS-232u.)

V.25 O International interface recommendation for dial lines.

V.25 bis O International interface recommendation for dial lines that
includes an auto-dial command and response language.

4P BRI ST/U Adapter Users Guide XV



V.28 O International interface recommendation that defines electrica
characteristics for the interchange circuits defined by V.24. Similar to
and operationally compatible with RS-232. (See RS232 u.)

V.35 O International recommendation for a wide-band interface
modem.

VN3/VN4 0 VN3 and VN4 are the French ISDN standards.

WAN (Wide Area Network) O A network spanning alarge geographical
areathat provides communications among devices on aregional,
national, or international basis.

Workstation O A networked computer typically reserved for end-user
applications.

X.21 0 (Packet-switched networks) International recommendation
that defines a physical interface for X.25, using a 15-pin connector
equivalent to V.11.

X.21 bis O (Packet data networking) International recommendation
that definesthe most popular physical interfacefor X.25. Equivalent to
RS-232 and V.24.

X.21 (bis) link O Commonly used in European countries, thisis a pay
asyou go link. When asignal israised, the network automatically
establishes alink to the remote unit.

X.25 0 Packet switching protocol that lets computers communicatevia
wide area packet switched data networks

XID O See exchange identification.
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