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c € The Declarations of CE Marking

The omni series has been approved for connection to the Public Switched Telecommunication Network
using interfaces compatible with I TU-TSS recommendation 1.420 (Basic Rate ISDN user access). The omni
series complies with the following directives:

1. The Council Directive 89/336/EEC of 3 May 1992 on the approximation of the laws of the Member
States relation to Electro Magnetic Compatibility. (EMC Directive)

2. Council Directive 91/263/EEC of 29 April 1991 on the approximation of the laws of the Member States
concerning telecommunication terminal equipment. (The Telecom Terminal Equipment Directive)

3. 93/68/EEC of 22 July 1993 amending the Directives 89/336/EEC, 91/263 /EEC and
92/31/EEC.(Marking Directive)

4. Council Directive 73/23/EEC and 93/68/EEC of 26 Dec 1996 on the harmonization of the laws of the
Member States relation to electrical equipment designed for use within certain voltage limits.

5. The Council Directive 92/31/EEC of 28 April 1992 amending directive on the approximation of the laws of the
member states relating to Electro Magnetic Compatibility.




Limited Warranty
ZyXEL omni.net series ISDN Terminal Adapters

Conditions of ZyXEL Limited Warranty:

ZyXEL warrantsto the original end user (purchaser) that this product is free from any defectsin materials or
workmanship for aperiod of up to two (2) years from the date of purchase. During the warranty period, and
upon proof of purchase, should the product have indications of failure due to faulty workmanship and/or
materials, ZyXEL will, at its discretion, repair or replace the defective products or components without
charge for either partsor labor, and to whatever extent it shall deem necessary to restore the product or
components to proper operating condition. Any replacement will consist of anew or re-manufactured
functionally equivalent product of equal value, and will be solely at the discretion of ZyXEL. This warranty
shall not apply if the product is modified, misused, tampered with, damaged by an act of God, or subjected to
abnormal working conditions.

Limitationsand exclusions of thiswarranty:

Repair or replacement, as provided under thiswarranty, isthe exclusive remedy of the purchaser. This
warranty isin lieu of al other warranties, express or implied, including any implied warranty of
merchantability or fithess for a particular use or purpose.

Limitationsof liability:

ZyXEL shall in no event be held liable for indirect or consequential damages of any kind of character to the
purchaser.

How to obtain warranty service:

To obtain the services of thiswarranty, contact ZyXEL's Service Center; refer to the separate Warranty Card
for your Return Material Authorization number (RMA). Products must be returned Postage Prepaid. It is
recommended that the unit be insured when shipped. Any returned products without proof of purchase or
those with an out-dated warranty will be repaired or replaced (at the discretion of ZyXEL) and the customer
will be billed for parts and labor. All repaired or replaced products will be shipped by ZyXEL to the
corresponding return address, Postage Paid (USA and territories only). If the customer desires some other
return destination beyond the U.S. borders, the customer shall bear the cost of the return shipment. This
warranty gives you specific legal rights, and you may also have other rightsthat vary from state to state.

Become a Registered Owner

Complete the pre-addressed registration card and place it in the mail. Registered owners will receive future
product information and update announcement. Save your dated invoice as proof of purchase.
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Preface

Thank you for purchasing our ZyXEL omni.net ISDN Terminal Adapter (TA).

About ZyXEL omni.net series ISDN Terminal Adapters

This manual describesthe festures and providesinstalation and configuration instructionsfor the
ZyXEL omni.net D, ZyXEL omni.net Plus, ZyXEL omni.net LCD, and ZyXEL omni.net
LCD+M.

The datarate of any one of these omni.net series TA can reach 128 kil obits per second (Kbps). With
this high-performance speed, plus additiona functions, such asLCD display (the ZyXEL omni.net
LCD and the ZyX EL omni.net LCD+M) or built-in 56K modem (the ZyXEL omni.net LCD+M
model), ZyXEL omni.net TA can help you download text, graphics, music and video faster and
eader, aswdl asmakeit easy for you to manage the cost of communications- not only for home
computer users, but also for SOHO (small-officelhome-office) users and corporate tel ecommuters.
The characterigtics of each modd isas shown below:

ZyXEL omni.net D provides 128K bps datarate.

ZyXEL omni.net Plus provides 128K bps date rate, aso includes muiltilink and additional
functions for phone line connection.

ZyXEL omni.net LCD isthefirst ISDN termind adapter in the communication industry to provide
acontrol panel equipped with a20 x 2 LCD display and four menu keysfor easy configuration and
detailed status monitoring.

ZyXEL omni.net LCD+M has not only the LCD display and four operation keys, but aso includes
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an interna fax/modem.

How to Use This Manual

In the following manual, “ZyXEL omni.net ISDN TA” or “ZyXEL omni.net
LCD/LCD+M/Plug/D” isused to refer to these four ZyXEL omni.net series devicesif the features
and theingtructions can be applied to al four of them. “ZyXEL omni.net LCD/LCD+M” represents
the ZyXEL omni.net LCD and the ZyXEL omni.net LCD+M models. “ZyXEL omni.net PlugD”
representsthe“ ZyX EL omni.net Plus’ and the“ ZyX EL omni.net D" models. Otherwise, the model
will be described specificaly if the features and the instructions of the device can only be applied to
that single modd.

Thistechnical referenceis cataloged into 6 festure oriented parts, namely, Introduction, ISDN
Function, V oice Features, Data Function, Internal Fax/Modem Function, Diagnogtics & Firmware
Update, and Appendices..

Other References

To quickly learn how to ingtal and configure your ZyXEL omni.net LCD/LCD+M, plesserefer to
the ZyXEL ormni.net LCD series Quick Start Guide; and for ZyX EL omni.net Plus/D, pleaserefer to
the ZyXEL omni.net Plug'D Quick Sart Guide.

XiX
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Chapter 1
Introduction

This chapter introduces the features and specifications for the ZyX EL omni.net
LCD/LCD+M/Pug/D, and providesingructionsfor ingalling your ZyXEL omni.net ISDN TA

Key Features

Speed and Compatibility

Plug and Play support for Win95/98/NT environment.
Full compatibility with both ISDN and remote PSTN vialSDN.
112K bps/128K bps channd bundling: MLP, and Multilink PPP(RFC1990).

Multiple signaling protocol compatibility with the following network switches: DSS1
(for Europe), NI-1 and DMS-100 (for USA)

Supports X.75, V.110, V.120, and PPP Async-to-Sync Conversion B Channd protocols.
B-Channel speeds of 56K bps (in-band Signaling) and 64K bps (out-of-band Signaling).
High-speed 460.8 Kbps DTE serid port.

V .42bis data compression over ISDN using the X.75, V.120, and Bundle protocols.

STAC data compression using PPP/MP to provide:

0 High-speed Web browsing
0 Fast downloading of video and high-quality graphics

1-1
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Two application program interfaces including ZyXEL 1ISDN AT Commands and CAPI
20.

Built-in 56K modem that can communicate with other analog M odem/Fax through an
ISDN line (for omni.net LCD+M only).

Intelligent Features

Automatic ISDN/analog call detection.
Automatic did-in and dial-out B-channel protocol detection.

Supplementary Service for USA NI-1, DMS-100 switches and European DSS1 switch,
including cal waiting, cdl hold/retrieve, three-way conferencing, call forwarding, etc.

Feature Phone operation, including cal back, broker, and three-way conferencing, etc.
Two analog telephone ports with metering pulse function.

Callback security with password protection.

Flash EPROM memory for easy firmware upgrades.

Provides FSK/DTMF Cdler ID signal on analog ports.

Specifications

Status Display Status LED, 20 x 2 LCD panel (LCD/LCD+M only)

Flow Control Software XON/XOFF or hardware CTS/RTS

Configuration Setting

Diagnostics Self and loopback tests

Line Interface RJ-45 for S/T interface

DTE Interface DB-25 connector

Weight omni.net LCD: 448 g; omni.net LCD+M: 5579

omni.net Plus: 379 g; omni.net D: 358 g

Dimensions omni.net LCD/LCD+M: 192mm (W) x 42.5mm (H) x 145.6mm(L)

omni.net Plus/D: 183mm (W) x 36.5mm (H) x 135.0mm(L)

Table 1. Specifications
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Inthefollowing table, you will find asummary of the key featuresthat apply to your model
omni.net LCD/PlugD new ISDN TA.

Key Features Summary

Feature 0 nni.net D om 1i.net Plus om 1i.net LCD omr .net LCD+M
B-channel Data Rate 64Kbps 64Kbps 64Kbps 64Kbps
B-channel Protocols PPP, V.120, PPP, V.120, PPP, V.120, PPP, V.120,

V.110, X.75 V.110, X.75 V.110, X.75 V.110, X.75
éﬁfﬁiﬁz B-channel PPP-MP, MLP | PPP-MP, MLP | PPP-MP, MLP | PPP-MP, MLP
Status Indicator Type 8 LED 8 LED

8LED 10LED LCD Panel LCD Panel
Front Panel Control YES YES
and Monitoring — — 20x2 LCD Panel | 20x2 LCD Panel
Hi/fn LZS (Stac)
Compression YES YES YES YES
Muli-Auto for Dial-in
and Dial-out YES YES YES YES
Bandwidth-On-Deman
d, BACP YES YES YES YES
Call Bumping - YES YES YES
Asynchronous Speed | 454 gkpps 460.8Kbps b 460.8Kbps
on Serial Port ) P ) P 460.8Kbps ’ P
Number of Analog
(POTS) Ports — 2 2 2
REN o 3 3 3
Caller ID on analog
port support — YES YES YES
Feature Phone . YES YES YES
Supplementary
Service — YES YES YES
Synchronous Mode L L YES YES
Built-in 56K modem _ e . YES
Tabl e 2. Key Features Summary
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Installing Your ZyXEL omni.net ISDN TA

For detailed instructions on how to ingtall and configure your ZyXEL omni.net ISDN TA with the
ZyXEL ISDN Configuration Manager (ZyXEL ICM), please refer to the Quick Sart Guide
particular to your device that comes with your omni.net package.

Follow these steps to perform a quick and correct ingtdlation, as outlined in the ZyXEL omni. net
LCD series Quick Sart Guide or ZyXEL omni.net Plus/D Quick Sart Guide.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.
Step 6.

Connect the omni.net DTE port to your computer's seria port by using the RS232
cable.

Connect the omni.net ISDN TA to your ISDN lineviathe NT-1 1ISDN Network
Termination device.

Perform the setup for Windows 95/98/NT by ingdling the Windows 95/98/NT
driver (INFfile)

Install the ZyXEL ISDN Configuration Manager and configure for PPP protocol
(Internet access.)

Configure Windows 95/98 Dial-Up Networking.

Plug anal og devices such as tel ephone, fax, modem, answering machine, into the
two analog ports of your omni.net (for omni.net Plus and omni.net LCD/LCD+M

only.)

1-4
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Chapter 2
Using ZyXEL® ISDN Configuration Manager

This chapter shows you how to use the ZyXEL 1SDN Configuration Manager (ICM).

About ZyXEL ISDN Configuration Manager

The ZyXEL 1SDN Configuration Manager isa Graphical User Interface (GUI) program that runs
on Windows 95/98/NT operating systems. Y ou can control and set up your ZyXEL omni.net ISDN
TA either by using atraditional terminal program where you need to program AT commands, or by
running this user friendly ZyXEL ISDN Configuration Manager.

Before starting the ZyXEL ISDN Configuration Manager, you have to:

1. Veify that the power supply to your ZyXEL omni.net LCD/LCD+M/Plus/D ispluggedintoa
wall power outlet.

2. Makesurethat your ZyXEL omni.net LCD/LCD+M/Plug/D is connected to your computer's
serid port (COM1to COM4).

3. Closedl communications programs and any DOS Prompts gill active in your computer
system.

4. Turnonyour ZyXEL omni.net LCD/LCD+M/PusD.

2-1
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Start using ZyXEL ISDN Configuration Manager

Follow these stepsto use the ZyXEL 1SDN Configuration Manager:

Step 1. Todisplay the ZyXEL I1SDN Configuration Manager main menu

Double-click onthe ZyXEL 1SDN Configuration Manager iconto start the Configuration Manager.

& ZyXEL I5DN Configuration Manager [_ O] x|
J File Edt iew Go Favoiter Help ‘
T B Y B 9 | X
Back: Folward Up Cut Copy Paste Undo Delete  Propert
J Address I. LA INDOWSYStart MenuPrograms'Zy<EL [SOM Configuration Manager j

ZyXEL ISDN Configuration Manager

© 2 B P\

ISDH Read me uninstaller  Zy<EL ISON
Configuratio. . Configurati...

Select an icon to
view its description,

® .
SPID Wizard
Help

|5 abject(s) ) ) |200kB | 2] Wy Computer 4

Double-click here to
execute the ZyXEL ISDN
Configuration Manager
porgram.

SPID Wizard is installed
only if you select “North
American” as the item in
the installation processing.

Figure 1. ZyXEL | SDN Confi gurati on Manager icon
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Step 2. After checking all active serid communication ports, the ZyXEL I1SDN Configuration
Manager automaticaly detects which communication port is connected to your ZyX EL omni.net
ISDN TA.

If the ZyXEL 1SDN Configuration Manager can not find your ZyXEL omni.net ISDN TA, it will
prompt you with the Port Setup dia og-box, as shown in the following illustration:

Com Port Setting I

—COoMPot——————————— —DTE Rate
+ 115200 bps 1. In most cases, you only .
need to change Port selection

¢~ 57600 bps to reflect the physical
- S connection of your omni.net.
Cancel | Please select the correct COM
e | " 19200 bps Port (COM1 to COM4).

Configuration Manager E2

Mo Z2iEL ISDN T4 found ; pleass make sure to tum on the TA
and verify the conmection betwesn the TA and the PC.

2. Click here to open the
Configuration Manager’s
Posrt Setup dialog-box.

Figure 2. The Com Port Setting of ZyXEL |SDN Confi guration Mangaer
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Setp 3. ZyXEL ISDN Configuration Manager Main Menu

4~ Configuration Manager

File Seftings Toolz Help

Loopback Test

Firmware
Upgrade

Monitor

Phone
Services

Subscriber
Number

® Configuration
ZyXEL ISDN Configuration Manager

Configuration Manager is ready to serve |Zy#EL omninet LCD TARAN: ¥ 008 1 Model name of the ZyXEL

omni.net ISDN TA device
installed in your computer.

Fi gure 3. ZyXEL | SDN Confi guration Manager Main Menu
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Step 4. Configuration Settings

® PPP Settings
Keen Connection Alive

Call Bumping

Bandwidth On Demand

® Outgoing Protocol

Control

®  Multilink or Multiple
link

® STAC or V.42bis
Compress

® Datarate

Figure 4. Configuration Settings
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Follow the guiddiinesin the table bel ow designed to assist you in configuring the ISDN parameters
of your ZyXEL omni.net ISDN TA.

Configuring ISDN Parameters

ISDN Paran eter

Description

Outgoing Protocol
Control

Sets the calling protocol for the your ZyXEL omni.net ISDN TA. The
protocol selected should match the protocol in use by the device or
network your ISDN TA is calling. Selections are
[X.75/V.110/V.120/PPP].

Note: PPP is the most widely used protocol for Internet Access.

Multilink

Multiple Link

Check the selection box if you want to combine 2 x B-channels to
increase the data transfer rate. This is called multilink.

[ Multiple Link with two independent B-Channels.

STAC or V.42bis
Compression

You can enable or disable data compression by checking or
unchecking the check box.

Data Rate

Click the 56Kbps or 64Kbps option button.

Call Bumping

Call Bumping configures your ISDN device to allow outgoing or
incoming analog calls while a Multilink connection is established.

If this box is checked when a handset is picked up on a POTS port, or
an incoming analog call is detected, the B-channel associated with this
call will disconnect from the ISDN data call and allow the analog call to
proceed.

Keep Connection Alive

Keep Connection Alive sets a timer that will send a dummy PPP
packet every 59 seconds to maintain the connection with the remote
device.

This is useful during long periods when there is no data transfer, but
you do not wish to be automatically disconnected by the remote
device.

Note: Do not set this option if you are charged by time usage, as this
can maintain the connection indefinitely until it is manually
disconnected.

Bandwidth-On- Demand

Bandwidth-On-Demand settings are used to control the adding and
removing of the 2nd link of a Multilink connection.

Table 3. Configuring | SDN Paraneters
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Chapter 3
LCD Panel Operation (for ZyXEL omni.net
LCD/LCD+M)

This chapter explains LCD panel readings and provides adetailed description on how to operate the
menu-tree for the ZyXEL omni.net LCD and the ZyXEL omni.net LCD+M models.

LCD panel

ZyXEL omni.net LCD isthefirst ISDN TA intheindustry to provide acontrol pand equipped with
a20x 2 LCD display and four menu keys for easy configuration and detailed status monitoring.
ZyXEL omni.net LCD+M hasnot only aLCD display and four operation keys, but dso has
included a built-in 56K modem.

The four arrow keys allow intuitive menu-tree operation and the LCD pand displays the status of
your ZyXEL omni.net LCD/LCD+M.

Control Panel Description

The ZyXEL omni.net LCD/LCD+M control pand alows you to check at any time the status of
your ISDN TA, record the did-in/dial-out call history, and have accessto your list of stored phone
numbers. It can display advice on charges and help you manage your ISDN communication fees.
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Moreover to help filter undesired phone calls, your omni.net LCD supports Caler ID when
connected to acdler ID box. The LCD pand displaysthe calling party's phone number.

The LCD on ZyXEL omni.net LCD/LCD+M isasbdow:

Model Name Firmware Version UP KEY

. LEFT KEY (+> RIGHT KEY
omni.net LCD V 0224 Py
20-02-1998 09:12 @ pownkey P
Current Date Current Time (‘)

LCD Panel Idle Screen Arrow Keys

Figure 5. LCD Front Panel

LCD Panel Functions

The menu tree options are listed in the following table:

Menu ~ ree Options Function

Idle Screen Display model name, firmware version, current date, and current time.

Clock Options Set the date and time.
Set the display mode.

Dial In Log Display the type of call (Tell, Tel2, X.75, T.70, V.110, V.120, and PPP...), connection
time, and caller ID for up to 20 incoming calls. (Incoming call history)

Stored Phone List Display the stored phone number for up to 40 records.

Dial Out Log Display the type of call (Tell, Tel2, X.75, T.70, V.110, V.120, and PPP...), connection
time, dial out number, and charge information for up to 20 outgoing calls. (Call out
history)

Table 4. Menu Tree Functions
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LCD Panel Operation Keys

)
() Right key:

Next menu option selection
Next item selection (shift right one digit)

@ Left kev: Previous menu option selection
y: Previous item selection (shift left one digit)
(‘_D Up key: Cancel _
Return to previous menu
Quit
(y) Down key: Enter new setting

Save new setting
Shift down to next sub-menu

Tabl e 5. LCD Panel Qperation Keys

LCD Panel Display

<<

Indicates more menu items on the left. Press @ to access the menu option to the left.

>>

)
Indicates more menu items on the right. Press \?/ to access the menu option to the right.

Indicates sub-menu item(s). Press CVD to access the sub-menu(s).

Table 6. LCD Panel D splay
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The following screens represent the LCD display as seen on your ZyXEL omni.net LCD/LCD+M
front pandl, for various status of ISDN TA.

Idle Screen
LCD Display Description
Omni.net LCD V 1.00 omni.net LCD - model name
02-03-1998 08:12 V 1.00 : firmware version
02-03-1998 :current date
08:12 : current time

Table 7. 1dle Screen

Set Clock sub-menu

LCD Display Description
Set Clock Set Clock : update the date and time
Year 1998 Year 1998 . current Year (or Month,
Day, Hour, Minute, Sec)
setting

Table 8. Set d ock sub-nenu

Set Display Mode sub-menu

LCD Display Description
Set Display Mode Set Display  :update the display mode
= 24Hr Mode
=24Hr :display mode (24 hr mode or 12
hr mode [PM/AM])

Table 9. Set D splay Mde sub-menu
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Dial In Log
LCD Cisplay Description
<< Dlal |n Log >> Dial In Log
. sub-menu
v
#01: TEL1 00:01:02 *nn : the last number of incoming
. call
Fm:035783942 #nn : record number nn
(nn=01-20) of an incoming
TEL1 call

: active device or protocol
(TELZ, TEL2, X.75, T.70,
V.110, V.120, PPP,...). If the
call is not answered, the log
will record "Analog" for a
phone call or "Data" for ISDN

00:01:02 data call.

035783942 : connection period
: Caller ID containing up to 16
digits

v

#01: TEL1 00:01:02 07—?03-1998 _ o
02-03-1998 09:32 09:32 : connection time

Table 10. Dial In Log

Stored Phone List

LCD Cisplay Description

<<Stored Phone List>> | Stored Phone List sub-menu
!

v
Stored Phone List #mm :record number mm
= (mm=00-39) of a stored phone
#00=035774848 number

Tabl e 11. Stored Phone Li st
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Dial Out Log

LCD Display

Description

<< Dial Out Log >>
)

v

#01: TEL1  $102
T0:5783942

OR

#01: TEL1 00:02:06
T0:5783942

v

#01: TEL1 00:01:02
02-02-1998 09:32

Dial Out Log
sub-menu

#nn

TEL1

$102
5783942

00:02:06

02-02-1998
09:32

:record number nn
(nn=01-20) of an outgoing call
: active device or protocol
(TEL1, TEL2, X.75, T.70,
V.110, V.120, PPP,...).

: charge information

: dial-out number containing
up to 16 digits

: connection period if the
charge information is not
supported by the ISDN
network.

: connection time

Tabl e 12. D al

Qut Log
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Active Status

When the omni.net LCD isidle, anincoming call or outgoing call will cause it to auto-change the
screen to active status, as shown in the examples be ow:

B1 TEL2 Fm:035783942

B2 Idle

B1 Analog Fm:5783942

B2 Idle

B1TEL2 To:035774848
B2 Idle

B1 TEL2 Fm:035783942
B2 V.120 Fm:035712121

B1 TEL2 Fm:035783942

B2 TEL1 To:035774848

B1TEL2 To:035781234
B2 TEL1 To:035774848

B1 DISC $102
B2 Idle

One incoming call has been answered.
(One B-channel active)

One incoming call has NOT been answered.
(One B-channel active)

One outgoing call has been answered.
(One B-channel active)

Two incoming calls have been answered.
(Two B-channels active)

One incoming call has been answered.
One outgoing calll.
(Two B-channels active)

Two outgoing calls.
(Two B-channels active)

One incoming/outgoing call disconnected.

Tabl e 13. Active Status

4

B1 detail
information:

B1TEL2 00:00:05
Fm:035783942

B2 Idle
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Clock Options

Display Clock
OjzeEEa] LCD Display Descrijtion
Omni.net LCD V 1.00 Idle screen.
02-02-1998 08:12

1. press@ button.
2. press (') button.

3. press (i) button.

»)
4. press <=~/ button.

5. OR from step 3, press

button.

<< Clock Options >>
!

<< Set Clock >>
!

Set Clock
Year 1998

Set Clock
Month 02

Set Clock
Sec 27

Enter "Clock Options" menu.

Enter "Set Clock" sub-menu.

Display current year.

Display next set clock
sub-menu (the sequence is
Month, Day,..., Sec, Year).

Display previous set clock
sub-menu (the sequence is
Sec, Min,..., Month, Year).

Tabl e 14. Di spl ay d ock
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Update Clock
Operation LCD Display Descr ption
Set Clock Display original clock
Year 1998 parameter.
= Set Clock Set clock parameter.
1. press @ button. Year
/;\ Set Clock Select the new digit that you
2. press &/ or @ Year want to input (the sequence
button. = is <0123456789").
= Set Clock Confirm your selection and
3. press @ button. v 1 shift right one space for the
ear . next input.
4. repeat steps 2 and 3. Set Clock Until the last digit is set.
Year 1998

5. press @) button.

<< Clock Options >>
i

Return to "Clock Options."

Follow a procedure similar to the one described above to update other clock parameters such as

Month, Day, Hour, Minute, and Second.

Tabl e 15. Update d ock
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Set Display Mode

Operation

LCD Display

Descr ption

1. press G) button.

)
2. press \!/ or@
button.

3. press (') button.

)
4. press \?/ or@
button.

5. press G) button.

6. press (é) button.

<< Clock Options >>
!

Set Clock
Year 1998

Set Display Mode
[ 24Hr ]

Set Display Mode
= 24Hr

Set Display Mode
= PM/AM

Set Display Mode
[ PM/AM ]

<< Clock Options >>
!

Display set clock sub-menu.

Enter the "Set Display Mode"
sub-menu. Show current
display mode.

Enter "mode selection”
sub-menu.

Select the new display mode
(24Hr or 12Hr [PM/AM]) for
the system clock.

Confirm your selection.

Return to "Clock Options."

Tabl e 16. Set D splay Mde
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Dial In Log Options

Dial In Log Records

00 LCD Display Descrijtion
Omni.net LCD V 1.00 |ldle screen.
02-03-1998 08:12
» << DialInLog >> |Enter"DialinLog"menu.

1. press “Z~ button.

2. press @ button.

)
3. press \t/ or@
button.

4. press @ button.

)

#01: TEL1 00:01:02
Fm:035783942

#02: V120 00:02:06
Fm:035774848

<< Dial In Log >>
i

Show dial-in record #01 (the
dial in log contains up to 20
records of incoming calls
#01-#20.)

Display the next or previous
dial-in record.

Return to "Dial In Log."

Tabl e 17. D al

In Log Records
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Stored Phone List Options

Stored Phone List Records

O, 28I EHIE LCD Cisplay Descr ption
omni.net LCD V 1.00 [ldle screen.
02-03-1998 08:12
T A <<Stored Phone List>>|Enter "Stored Phone List"
1. Press '\b‘ '\!/ f menu.
button.

2. press 6) button.

)
3. press \!/ or@
button.

4. press @) button.

Stored Phone List
#00=035712121

Show stored phone record
#00 (the stored phone list

contains up to 40 phone
records #00-#39.)

Stored Phone List
#01=035783942

Display the next or previous
stored phone number record.

<<Stored Phone List>>
l

Return to "Stored Phone
List."

Figure 6. Stored

Phone Li st Records
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Dial Out Log Options

Records of Outgoing Calls

Operation

LCD Lisplay

Descriation

1. Press@ @

button.

2. press G) button.

)
3. press ) or@
button.

4. press @) button.

omni.net LCD V 1.00
02-03-1998 08:12

<< Dial Out Log >>
i

#01: TEL1  $102
T0:5783942

#02: V120 00:02:06
To:5712121

<< Dial Out Log >>
)

Idle screen.

Enter "Dial Out Log" menu.

Show record of outgoing call
#01 (the dial-out log contains
up to 20 records of outgoing

calls #01-#20.)

Display the next or previous
record of outgoing call.

Return to "Dial Out Log."

Tabl e 18. Records of Qutgoing Calls
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Chapter 4
ISDN Communication Basics

This chapter covers how to initiate and receive cals over digitd lines using your ZyX EL omni.net
ISDN TA.

Understanding AT Commands

AT commands are used to configure and control the omni.net by typing the command statements at
the computer or terminal keyboard. Command statements must be written in aspecificformin
order for the omni.net to recognize them. A command statement beginswith the letters string [AT]
or [at ], followed by one or more a phanumeric commands (aset of |etters and numbers) and then
ended by pressing <Enter>, as shown in the following examples.

Examples of AT Commands

Type Operatic 1 omni.net
AT Cot 1mand b Response
AT<Enter> To verify that the omni.net is
online with your terminal or OK
computer.
ATCL?<Enter> To inquire about the current Maximum user data length in packet:
setting of the packet length or
frame size.

Tabl e 19. Exanpl es of AT Commands

AT commands can only be issued when the omni.net isin command or off-line mode.

Once the omni.net has established a connection with the remote device, it goesinto on-line mode,

41



Technical Reference for ZyXEL omni.net series

and the characters sent from your computer (through the TA) are transmitted to the remote device.

In order toissue an AT command statement, you first need to run your communications software
and configure it to the port connected to your omni.net. (Refer to your communications software
manual.)

Additional AT Command Set for Internal Fax/Modem (for ZyXEL
omni.net LCD+M only)

Besidethe AT commands supported by omni.net LCD, there are additional AT commands for
internal fax/modem usage to control speaker (ATMn and ATLn), data compression (AT&Kn),
modem dia out (ATDMSs), fax command set (EIA Class 1 fax commands), €tc.
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Supported AT Command Types

Type of AT Command S ipported

Example

Basic AT (Hayes compatible)

ATA

Basic AT$ (on line help)

AT$ (Browsethelist of AT commands)

Extended AT& AT&F
Extended AT* command AT* DO
S-Register command ATSO0=1
S-Register bit-mapped command ATS13. 1=1

(St SRegister 13 bit-1 equal to 1)

S-Register inquiry command

ATSO0? or ATS13. 17?

Tabl e 20. Supported AT Command Types

Quick Tips when Issuing AT Commands

B Toexecutean AT command, pressthe <ENTER> or <RETURN> key.

B Multiple AT commands can be combined into oneline by using the [AT&] function. For
example, [AT&CR] and [ATB02] can be combined into one line[AT&2B02].

B TheTA executescommandsfromleft to right. The AT command that appearsto theright
might over-write the command to the left. For example, [ATB13B14] will resultin
[ATB14] since both [B13] and [B14] can not co-exist.

B |f you seeduplicated charactersfor each one you type, your omni.net and software both
have their echo festure turned on (the omni.net default setting enables command echo).
To eiminate the double characters, turn off software command echo.

B Torepeat thelast command, type [A/ ]. (No AT prefix is needed for this command.)

B Theomni.net supports either verbose result code (i.e. OK) or numerical result code (i.e.
0). You can use[ATVn] command to set it one way or the other:

AT Command Description
ATVO Select numerical result code
ATV1 Select verbose result code

Tabl e 21. At Commands for nunberical /verbose result code
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Outgoing Calls

After you have connected your omni.net to the ISDN line, your computer, and analog phone
(omi.net LCD/Plus only), then you are able to place outgoing data and voice calls.
Dialing Data Calls

Y ou can use the command [ATDI] to instruct your omni.net to make an ISDN datacall.

> Type ATDI 17142630398<ent er > (Make a Data call)

Dial Out Voice Calls (for ZyXEL omni.net LCD/LCD+M//Plus)

Y ou can use your anaog phone connected to Phone port 1 and 2 to dial out directly, or chooseto
typethe command [ATDA], [ATDB] to instruct your omni.net that you wish to place an ISDN
voice call. Command [ATDA] switchesthe cal to analog port 1, while[ ATDB] assignsthecdl to
anaog port 2.

> Type ATDA17146930762<ent er > (Make a voice call on analog port 1)
Dialing Out using internal Fax/modem (for ZyXEL omni.net

LCD+M)

Using the“M” command following the “ATD” will tell your omni.net LCD+M to autometically
switch callsto the interna fax/modem once diaing is complete.

> Type ATDM17146930762<enter> (Make a voice call on analog port 2)

Dialing Out Using ISDN Mode Optional Speech Bearer Service

Y our omni.net supports ISDN data utilizing Speech Bearer Service. To enable thisfunction, you
need to set Sregister S83 it 7 to 1 (ATS83.7=1). Thisfunction is useful in areaswhere ISDN
sarvice providers charge lower usage rate for voice (speech) cals.
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» Toenable Speech Bearer Sarvice, type: ATS83. 7=1<ent er >

» Todisablethisfunction, type: ATS83. 7=0 <ent er >

45



Technical Reference for ZyXEL omni.net series

Manually Switching Communication Mode (for ZyXEL omni.net
LCD/LCD+M/Plus)

The manual switching functionswill only be necessary if your communication software does not
allow you to change your did-up string.

Conventional dialing commands[ATD], [ATDT] and [ATDP], used by much existing
communi cation software, can be mapped onto one of the new diaing commands according to the
[AT&Q] setting, asfollows:

For ZyXEL omni.net LCD/Plus.

Manual Switch A "Command | Dial string it will map to

AT&O0 ATD, ATDT, ATDP are the same as [ATDB]
AT&O?2 ATD, ATDT, ATDP are the same as [ATDI]
AT&O3 ATD, ATDT, ATDP are the same as [ATDA]

Tabl e 22. Manual Switch AT Comrand For ZyXEL omi.net LCDY Pl us
For ZyXEL omni.net LCD+M:

Manual Switch A "Command | Dial string it will map to

AT&O0 ATD, ATDT and ATDP are the same as ATDM

ATEOL ?;;[ Io-ssel ection of 64kbps and 3.1 kHz on out goi ng
AT&O2 ATD, ATDT and ATDP are the same as ATDI

AT&O3 ATD, ATDT and ATDP are the same as ATDA

Tabl e 23. Manual Switch AT Comrand For ZyXEL omi.net LCD+M
(For moreinformation on ZyXEL omni.net LCD+M, please refer to Chapter 9 Internal
Fax/Modem Function)

The factory default setting is[AT& O2] that instructs the omni.net to select ISDN data mode when
you do not otherwise specify which communication modeto use (i.e. ATD or ATDT).
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Placing a Data Call

While placing avoice call can be as smple asdiaing out with your analog phone, initiating a data
cal requires prior sdection of a proper B-channd protocol. Here are some simple commands that
will be useful when placing acall. The omni.net has the capability to automatically detect the
B-channel protocol (V.120, X.75, or PPP) used by the answer ste.

AT Comm: nd Description
ATBnn Changes ISDN B channel protocol setting.
ATDL Re-dials the last dialed telephone number.

Tabl e 24. AT Conmand for Placing a Data Call

Multi-Auto Dial Out (MDO) for Outgoing Data Calls

With the Multi-Auto Dia Out function, your omni.net automatically tries the outgoing data
protocol with the predefined protocol sequence set by the commands[ATB90-97], aslisted inthe
following table.

AT Comm: nd MDO Protocol Trial Sequence

ATB90 PPP+X.75

ATB91 PPP+X.75+T.70+1SO8208+T.90+BTX
ATB92 X.75+T.70+1SO8208+T.90+BTX+PPP
ATB93 PPP+V.120

ATB94 V.120+PPP

ATB95 PPP+X.75+V.120 (* default for DSS1)
ATB96 PPP+V.120+X.75 (* default for U.S.A.)
ATB97 X.75+V.120+PPP

Note: Bundle call is not supported in MDO X.75+V.120+PPP

Tabl e 25. MDO AT Command

Incoming Calls

This chapter provides guiddines for setting up the your omni.net to answer calls.
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The ZyXEL Multi-Auto festure allows your omni.net to automatically detect calls, to identify cals
asanaog or digital and to route them accordingly.

When an analog cdl comesin, the omni.net sendsthe call to the analog port asthe factory defauilt,
Phone 1 and then Phone 2 (for omni.net LCD/ LCD+M/Plus).

When adata call comesin, the omni.net automaticaly detectsthe PPP, VV.110, V.120, and X.75
protocoals, and negotiates a connection using the proper B-channel protocol, thereby freeing users
from manual protocol configuration.

Answering a Call Using MSN

When answering an incoming cdl, the omni.net will first be identified if the calling number
matches the M SN settings.

The Multiple Subscriber Number (MSN) supplementary service enables multiple ISDN numbersto
be assignedto asingle ISDN BRI line. It allowsthe caller to sdect, viathe public network, one or
more digtinct terminasfrom avariety of terminal choices. Since the omni.net supports many
different communication protocols and two anal og adapters, each of these ports can individually be
assigned to adifferent ISDN number using the following [AT&ZIn=s] AT command:

AT&Zin=s (where 's' is the MSN)

&Z10=s Assigns MSN 's', phone number for X.75

&Z11=s Assigns MSN 's', phone number for V.110

&Z12=s Assigns MSN 's', phone number for VV.120

&Z13=s Assigns MSN 's', phone number for PPP, MPPP

&Zl4=s Assigns MSN 's' for ISDN data, protocol auto-detection

&Z16=s Assigns MSN 's', phone number for Phone 2 (for omni.net LCD/Plus) and modem (for
omni.net LCD+M only)

&Z17=s Assigns MSN 's', phone number for Phone 1 (for omni.net LCD/ LCD+M/Plus)

Tabl e 26. AT Command for answering a call using MSN

[AT&Z17] can be used to display the MSN numbers. The factory default for these numbers are
UNASSIGNED.
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If an incoming SETUP message is offered with addressing information (i.e. the appropriate part of
thecalled party number), this address will be compared with the M SN numbers assigned by the
[AT&ZI n=s] commands. The cal will be accepted using the specific protocol, if the assigned
number of this protocol matchesthe received called party number.

E:] - NOTE: You are not required to enter the complete number string for

- the[AT&Zin] command. The last few distinguishable digitswill be
enough for the Omni.net to make the decision. Two phone number
strings are said to be matched if their least Significant 'n' digit(s) are
identical, where''n' isthe number of digitsin the shorter string.

Cdled Party Subaddress information within the incoming SETUP message can aso be used to
select the protocols and/or analog ports. In normal conditions Called Party Subaddress
information is not used by the omni.net to select the protocols or services, but only indicates the
subaddress (if any) tothe DTE.
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Data Over Speech Channel (for ZyXEL omni.net
LCD/LCD+M/Plus)

If you are expecting ISDN data calls through the Speech (V oice) channel, you need to setup MSN
for that purpose. To the omni.net, if no MSN entriesare found in MSN ISDN dataligts, al Speech
(Voice) calswill be sent to either Phone 1 or Phone 2. Which entry to use would depend on the
type of datacall that you are expecting. If you only expect PPP calls, you should enter the number
that the remote user will useto did in: entry #3 [AT&ZI 3=xxXx] . Oncethisis s&t, the omni.net will
attempt to use PPP protocal to handshake with the remote site whenever acaller dialsinto this
number.

Best-effort Call Answering (for ZyXEL omni.net
LCD/LCD+M/Plus)

If some numbers have been set using the &1 n command (this can be seen by issuingthe [AT&Z1 ?
Command] and they are not matched with the address of the incoming call, the omni.net will, by
default, ignore the call asit may beintended for other devicesthat sharethe same ST interface (ST
bus) withthe ISDN TA.

If you want the omni.net to answer inbound calls using al possible protocols, you can set the
best-effort cal answering bit asfollows:

Comm ind Description
ATS119.3=0 Answer call only when number matched (default)
ATS119.3=1 Best effort call answering

Tabl e 27. AT Conmands for Best-effort Call Answering

Ambiguity Resolution Switch for Voice Calls (for omni.net
LCD/LCD+M/Plus)

Voice callsare routed to one or both of the POTS ports (Phone 1 or/and Phone 2) when they are
received. /and Phone 2) when they arereceived. Y ou can choose the POT S port you want to receive
cals by setting the MSN (command [AT& Zin=g], as described in a previous table) to a specific
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phone number 's.

In cases when the omni.net is unable to distinguish which POTS port to route theincoming voice
cal to, your ISDN TA will dert both POTS ports by default [ATS120. 2=0] , until thefirst

available port answers. Otherwise [ATS120. 2=0] , an ambiguity resolution bit (Bit 5 of S84, or
&L n) can be used to determine the path.

Ambiguity Resolution AT ommand

Description

AT&LO

Phone 1 has the higher priority.

AT&L1

Phone 2 and modem (for omni.net LCD+M only) has the
higher priority.

Tabl e 28. Anbi guity Resol uti on AT Conmmand

Scenarios of an Incoming Voice Call Outcome
Phone 1 Phone 2 MSN | Global Call S120.2 AT&Ln Phone | Phone | Modem
e Matched (IL\';”S ﬂf‘; (Default=0) | (Defaultn=0) | = 2 |t
v x x - - Ring - x
x 4 x - - - Ring v x
&L1 | &LO
Unassigned | Unassigned x 0 - Ring Ring v x
&L1 | &LO
Unassigned | Unassigned x 1 n=0 Ring - x
Unassigned | Unassigned x 1 n=1 - Ring v
v v x 0 - Ring Ring | ¥ | *
&L1 | &LO
v v x 1 n=0 Ring - x
x 1 n=1 - Ring v
X x X - - - - x
- - v 0 - Ring Ring | ¥ | *
&L1 | &LO
- - 1 n=0 Ring - x
- - v 1 n=1 - Ring v

Tabl e 29. Scenarios of an Inconing Voice Call

4-11



Technical Reference for ZyXEL omni.net series

The default MSN sub-address (or EAZ) for 1TR6 (Old German ISDN) of the alb adapters are as
follows:

> Phonel: EAZ =4 (&ZI7=4)
> Phone2: EAZ =3 (&Z16=3)

A global call isaninbound voice cal with no destination phone number (Called-Party-Number)
which may happen on some switches when the calling siteis on the PSTN (anal og telephone). By
default, the omni.net will route the globa call to both the POTS ports (making them alert). The
phone port that picks up the phone earlier answersthecall.

Global ‘all
Description

AT Con mand
ATS87.0=0 Enable POTS port 1 to accept global calls (default)
ATS87.0=1 Disable POTS port 1 to accept global calls
ATS87.1=0 Enable POTS port 2 to accept global calls (default)

&L1 : Allow modem to accept global calls

&LO : Not allow modem to accept global calls (default)
ATS87.1=1 Disable POTS port 2 to accept global calls

Tabl e 30. G obal Call AT Comrand

German ZyXEL customers: Theinner two pins of the R}11 are used for the Tip and Ring (or 'a
and 'b' sgnasin Germany, the two signals that connect to atelephone set). Thisisthe standard pin
assignment, but some BZT-approved telephones use the outer two pinsfor aand b. If thisisthe case,
use the attached TAE adapter which has aunique interface definition or use an RJ-11 cable that
connectstheinner pins on one end and the outer pins on the other end.
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Chapter 5
Supplementary Service
(for ZyXEL omni.net LCD/LCD+M/PIlus)

Supplementary services such as call waiting, caler ID, ... are generdly available from your
telecommunications provider. The omni.net LCD/LCD+M/Plus supportsal of thefollowing
SEVices:

E CdleID B CdlingLineldentification Presentation
B Cdl Wating B CdlingLineldentification Redtriction
B CdlHddRerieve B Cdl Fowading
B 3Way Conference B Cdl Trander
B Multiple Subscriber Number (MSN) B Termind Portability

Sub-address

B Adviceof Charge

Supplementary services can be ordered from your local tdecommunications provider. The
omni.net LCD/LCD+M/Plus provides good competibility with DSS1 switchesin Europe, and NI-1
and DM S 100 in North America

To operate the supplementary service phone features that you have subscribed, please refer to the
ingructions provided in this chapter.

To Implement the Supplementary Services

After you have subscribed the services that you need from your telecommunicetions provider, you
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can invoke all the supplementary services by using asingle key on your telephone keypad: the
Flash key.

To assign theflash key to enable supplementary service, issue the command
[ATS120.7=1&WO0Z0].

Call Waiting

Call waiting alows you to put acall on hold while you answer another incoming call on the same
phone (directory) number.

The command register S79 controls the operations of cal waiting. By default, call waiting is
enabled on both phone ports. Y ou can usethe S79 settingsto enable/disable call waiting, asfollows:

Call W iiting o

. Description
S Regi ster
S79.2=1 Enable Call Waiting on POTS port 1 (default).
S79.2=0 Disable Call Waiting on POTS port 1.
S79.3=1 Enable Call Waiting on POTS port 2 (default).
S79.3=0 Disable Call Waiting on POTS port 2.

Table 31. Call Wiiting S Register

There are several ways of using call waiting to ded with anincoming call:

Put your current call on hold and answer an incoming call

Step 1. You are currently on an active call between A and B.

Step 2. You hear anindicator tone signaling an incoming cal C.

Step 3. Pressand immediately release the Flash key.

Step 4. Thiswill put caler B on hold and activate the call between A and C.

Call Hold/Retrieve
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Switch back and forth between two callers

After using the call waiting option to answer a second incoming cal, pressing the Flash key allows
you to switch back and forth between caler B and C by putting either one on hold.

Hang-up your current call before answering an incoming

call

Step 1.
Step 2.
Step 3.
Step 4.
Step 5.

You are currently on an active call between A and B.

Y ou hear an indicator tone signaling an incoming call C.

Simply hanging-up will terminate the call between A and B.

Wait for the phoneto ring.

Answering the incoming call will start an active call between A and C.

Disconnect the second call and switch back to the first call

While caler B ison hold, smply hang-up the phone set to disconnect cdler C. Then wait for the
phoneto ring, and pick-up to return to the active call with caler B.
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Three Way Conferencing

The three way conferencing festure allows you to add another party to an existing call, and gives
you additional flexibility in selecting which cdl to drop at closure.

You first need to subscribe this service from your telephone company. Then, issue the command
[ATS120.7=1&WO0ZQ] that will assign the Flash key to supplementary service.

In addition, and for USA only, request the IOC (ISDN Ordering Code) from your tel ephone
company. ThelOC isused by your omni.net TA asfeature access code to conference calls (The
IOC should range between 0 and 63.) Save the |OC to the omni.net TA by typing thefollowing
command: AT&ZF1=I CC- of - CONFERENCE

Starting a conference call

If you wish to cal another party C and let them join in to conference with an exigting cal, follow
these steps

Step 1. Presstheflash key and immediately release to put the exigting caler B on hold and
receive adia tone.

Step 2. Did tothird party C that you want to invite in your conversation.

Step 3. After paty C answers, presstheflash key and immediately release to establish a
three way conference call.

-~ NOTE: If you wish to cancel your attempt to establish a conference

- cdl (third party lineisbusy or if they do not answer), smply hang-up
the phone and pick it back up after it startsringing to return to the first
cdler.
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Canceling the conference call (for DSS1 switch only)

When you wish to cancel the current conference call, smply pressthe Flash key.

Dropping the last call added to the 3-way conference call (USA
only)

During athree way conference call, when you are ready to close with caller C, smply pressthe
flash key. Thelast call C that was added to the conference will be dropped.

Leaving the conference call, while the other two parties
connected (USA only)

If youwishtoleavethe conference cdl, but alow the other two partiesto remain connected, Smply
hang-up the phone. If thetwo calersremain on theling, the ISDN network will do animplicit
transfer to directly connect the two remaining callerstogether
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Call Forwarding

For DSS1 switch

The omni.net supports the following three call forwarding options when connected to a DSSL type
of switch:

B Cdl forwarding unconditional (CFU): al incoming cdls are systematically forwarded to
the designated number.

B Cadl forwarding busy (CFB): if your lineisbusy, thenincoming callsareforwarded to the
designated number.

B Cdl forwarding no-reply (CFNR): after your linerings and thereis no reply, then the
incoming cal isbeing forwarded to the designated number.

Call forwarding on DSS1 switch can be activated/desctivated by using the [ATCFxy] AT
command.

Call Forwarding AT Cc mmand Description
ATCFxy<forwarded-number> Activate call forwarding on DSS1 switch
Where x=B Call forwarding busy (CFB)

x=U Call forwarding unconditional (CFU)

x=NR Call forwarding no-reply (CFNR)
Where y=S All services

y=I ISDN data (unrestricted digital)

y=A A

y=B POTS port (phone B) only or modem (for omni.net LCD+M only)
ATCFxy Deactivate call forwarding on DSS1 switch

Tabl e 32. Call Forwardi ng AT Conmand

For USA NI-1 and DM S-100 switch types, the omni.net supports cal forwarding variable (CFV)
service that can be done passively through the POTS ports. Y our tel ecommuni cations company
will provide you with the appropriated dial access code you must use viaan analog phone
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connected to a POT S port in order to activate or deactivate the CFV function.

In most cases, diding [*73<forwarded _number>] will activate CFV and diding [*73] will
disableit. Please check with your telecommunications provider fird.

In addition, CFV can be controlled by typing the following AT commands:

B ATCF<forwarded-number>: activate call forwarding to the designated number.
B ATCF: deactivate call forwarding.

Reminder Ring (USA NI-1 & DMS-100 switch)

Thereminder ring function is used in conjunction with call forwarding. Y our omni.net will aert
you every time acall has been forwarded by sending a short ring to your telephone, just to let you
know that your calls are being forwarded.

Message Waiting (USA NI-1 & DMS-100 switch)

The Message Waiting feature is designed to work in conjunction with the voice mail service
provided by your telephone company.

If you have awaiting message, the B1 and B2 LED indicators on the front panel of your omni.net
ISDN TA will be blinking. Then you can retrieve your message from your voicemail.

To deactivate the M essage Waiting service, usethe AT command 'ATMW-.

Call Transfer (USA NI-1 & DMS-100 switch)

To transfer incoming calls (aefter you answer this call) follow these steps:

Sep 1. Presstheflash key to put the caller on hald.
Step 2. When you hear the did tone, simply dial the number you want, to transfer the first
call.
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Step 3. After you hear the ring signal, hang-up the phone without waiting for the second
party to answer.
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Chapter 6
Feature Phone Operation
(for omni.net LCD/LCD+M/Plus)

The omni.net LCD/LCD+M/Plus supports ZyX EL's powerful and advanced feature phone
operdion. By connecting to the analog ports, you can get the benefits of anal og phone services, plus
additional features over your ISDN line, including:

B InteCom B QuickDid

B Cdl Wating B | ast Number Redid
B Cdl Hod/Retrieve B 3Way Conference
W Cdl Higory

The Flash Key

All festure phone operations start from the Flash Key. Locate the flash key labeled "FLASH" on
your telephone keypad.

Commands for feature phone operations are listed in the table below:
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Flash Key Commands

Feature F 10ne
operatior

Flast Key
Com nands

Description

Hold/Release/Cancel

Press the Flash
key

1. Put caller on hold.
2. Resume with caller presently on hold.

Cancel the second dial connection attempt.

Press the Flash

1. Answer the incoming call and place the existing call on hold.

2. Switch back and forth between the two calls; either two

Call Waiting key and 0 remote calls or one remote call and one local call.

3. Put a call on hold to place a second call.

1. Dial to another local phone.
InterCom Press the Flash

key and 2 2. Transfer the call to another local phone.

Create three-way conference connection in Mixing mode
Three-Way Press the Flash . .
Conference key and 3 (1 remote party and 2 local parties or 2 remote parties and 1

local party.)

1. Reject the second incoming call.
Call Reject Press the Flash

key and 5

2. Disconnect the current phone connection.

Last Number Redial

Press the Flash
key and * *

Allows you to redial the last number called on POTS port
Phone 1 and 2.

Press the Flash
key and * nn *
phone-number #

To record a phone number for quick dial.

(Note: nn=00-09, stored phone number index)

Quick Dial Press the Flash To clear a quick dial number
key and * nn * #
Press the Flash To dial a stored phone number quickly
key and * nn #
Tabl e 33. Fl ash Key Comrands
InterCom

Y our omni.net can work as an InterCom by connecting two phonesto Phone 1 and Phone 2 analog
ports at the rear pandl of your omni.net.
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Please follow the ingtructions bel ow to operate the InterCom:

Step 1. Pick up the telephone handset.
Sep 2. Pressthe Flash key, the push 2 on the phone keypad.
Step 3. Theother locd phone will start to ring.

Call Waiting

The Call Waiting feature enables you to place acall on hold by pressing the Flash key. If you press
the Hash key again, the call waiting function will be disabled and return to the previous cal.

Step 4. Pressthe Flash key to put the current call on hold.
Step 5. Toreturnto the previous cdl, pressthe Flash key again.

Receiving a Second Call

During acurrent cal, your omni.net can warn you that a second caller
istrying to reach you by emitting asignal tone through your telephone
handset. Then, you can decide whether to put the current caller on hold

1

and take or reject the second call. Lo~ LN
4 N
1

The cal waiting option must be enabled to be ableto receive a WCUL

second call. To enable the cdl waiting option, usethe AT commands in the following table.

Call Waiting AT Ca nmands Description

ATS79.2=0 Disables call waiting for POTS port 1.

ATS79.2=1 Enables call waiting for POTS port 1 (Default).

ATS79.3=0 Disables call waiting for POTS port 2.

ATS79.3=1 Enables call waiting for POTS port 2 (Default).

Tabl e 34. Call Waiting AT Conmands
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I::] NOTE:
1. If you disable the call waiting function (879 2=0or S79.3=0),
the second incoming call will be blocked

2: If you configure the POTS port for Moderm/Fax connection
(S79.4=1 or S79.5=1), the call waiting feature of the respective POTS
port will be dways disabled.

There are several waysto dedl with a second incoming call.

1. Accept the call
Pressthe Flash key and O to accept the second call and put the current call on hold.

2. Reject the call
Pressthe Flash key and 5 to reject the second incoming call.

3. Establish a 3-Way Conference
Pressthe Flash key and 3 to establish the three-way conference.

Call Broker

The cal broker function enables you to switch back and forth between the first and second calls by
pressing the Flash key and O.

When you accept asecond call, you can usethe call broker function to switch back and forth
between cdler B and C.

Step 1. Switch to caller C
Pressthe Flash key and 0 to switch to second caller C.

Step 2. Return to caller B
Pressthe Flash key and 0 again to switch back to cdler B.
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Repeat steps 1 and 2 above to switch back and forth between callers B and C.

Call Reject

The cdl regject option dlows you to disconnect an active call and return to acdl that ison hold
without having to hang up your handset.

To disconnect caller C and switch back to caller B

Pressing the Flash key and 5 to will automaticaly switch back to caller B while disconnecting
caler C.

Call Transfer

With thisfeature givesyou the ability to transfer anincoming call to another local phone (connected
to the other POT S port of your omni.net).

LN
Sep 1. Totransfer acal tothe other loca phone connected to your \iL _

omni.net, pressthe Flash key and 2. G )

Step 2. Hang up your handset and the other local phone will start \&,’
toring.
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Three-Way Conference Call

The conference call feature can be used in two ways:

1. Toconnect 2locd parties (2 phones connected to the two POTS ‘\i'L ~ AR
ports of you omni.net) to aremote party (1 dia-out number.) ,’ ,( A \;

2. Toconnect oneloca party (1 phone connected to POTS port 1 {%Q ,/'
or 2 of your omni.net) to 2 two remote parties (2 did-out T
numbers.)

Conference Call (1 local and 2 remote call)

Step 6. Placeacdll to remote party B.
Step 7. After they answer, put party B on hold by pressing the Flash key and O.
Step 8. Placeacdl to the second remote party C.

Step 9. After party C answers, pressthe Flash key and 3 to establish the 3-way conference
call.

Conference Call (2 local and 1 remote call)

Two locd parties A and B connected to one remote party C:

Step 10. Placeacal to the other local party B by pressing the Flash key and 2.

Step 11.  After they answer, place party B on hold by pressing the Flash key and 0.

Step 12. Placeacdl to the remote party C.

Step 13. C,glflter party C answers, pressthe Flash key and 3 to establish the 3-way conference
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Last Number Redial

Thisfunctions dlows you to redia thelast number called on POTS port Phone 1 and 2, even after
the omni.net has been powered off and on again. Thelast numbers dided on Phone 1 and 2 are
stored in Non-Volatile RAM (NVRAM) at locations[AT& Z38] and [AT& Z3]9 respectively.

To redial the last number
Pressthe Flash key, and * *

Quick Dial

With quick did, you caningtantly dial anumber stored in the NVRAM memory of your omni.net.
Y our omni.net can store up to 10 phone numbers (nn=00-09) available for quick did.

1. Torecord a phone number for quick dial

Pressthe Flash key, and * nn * phone-number #

(Where nn=00-09, stored phone number index)

2. To clear a quick dial number

Pressthe Flash key and * nn * #

3. To dial a stored phone number quickly
Pressthe Flash key and * nn #

The omni.net storesthe quick dial numbersin NVRAM at locations [AT& Z0]-[AT& Z9] on Phone
1land [AT&Z10]-[AT&Z19] on Phone2.

To digplay theligt of quick diad phone numbers, issue the commands [ATQP1] (Phone 1), and
[ATQPZ] (Phone 2), or [AT&Z7)
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Chapter 7
Point-to-Point Protocol (PPP)

Introduction to PPP

Point-To-Point Protocol (PPP) isdesigned for smplelinks, which trangport packets between two
peers. These links provide full-duplex s multaneous bi-directional operation, and are assumed to
deliver packetsin order. PPPisintended to provide acommon solution for easy connection for a
wide variety of hosts, bridges and routers.

In the process of configuring, maintaining and terminating the point-to-point link, PPP goes
through severa distinct phases, as specified in the following smplified state diagram:

Opened

e —»> | Authentication |

Fail Fail

9UON/SS92INS

Down Closing
DR

Point-to-Point Link Pathway

Fi gure 7. Point-to-Point Link Pathway
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Datawill betransmitted only when thelink isin the open phase. Negotiation detailsare described in
RFC1661.

Feature List

Async to Sync Conversion

PPP uses HDL C-like framing as encapsulation, which can be bit-oriented or character-oriented.
Most ISDN routers use bit-oriented HDL C framing, also known as synchronous transmission.
However, serid transmission in most personal computersis still character-oriented, also known as
asynchronous transmission. In order for an ISDN router and PC to communicate, it is necessary to
do asynchronous to synchronous conversion. The omni.net can be used as abridge. Any datafrom
aPCtoazyXEL Omni TA will be converted from asynchronous to synchronous form and vice
versa

PPP HDLC framing is described in RFC1662. PPP over ISDN is described in RFC1618.

Related AT Comn and Description

ATB40 Async to Sync PPP Conversion

Tabl e 35. Rel ated AT Command for Async to Sync Conversion
Authentication Conversion

After alink isestablished, it is necessary to authenticate the peer for security reasons. There aretwo
popular authentication methods. Oneis Password Authentication Protocol (PAP) and the other is
Chdlenge Handshake Authentication Protocol (CHAP). PAPisless secure because it transmitsthe
username/password in plain text form. Unlike PAP, CHAP transmits the username/password in
coded form. Some | SPs may support CHAP asthe only method for authentication.

For those applications that do not support CHAP, the omni.net converts PAP into CHAP. By
default, the PAP/CHAP conversion is dways activated, so the authentication fromthe ISDN TA to
PC isaways PAP. That means you must configure your software to accept plain text as password
authentication. Do not worry about password leakage, the omni.net TA will send the password out
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in hashed form by CHAP. Sometimes CHAP can not be supported by the ISP. Y ou may set
[S87. 2=1] touse PAP only. If you do not want to do authentication at all, set[S118. 3=1] to
disable the conversion.

CHAP isdescribed in RFC1994 and PAP is described in RFC1334. The only hash method
supported by CHAPisMD5; MS-CHAP is not supported yet. Presently, authentication conversion
worksfor clients only.

- NOTE: Disabling authentication may cause problemsin Windows

-~ 95,
Authentication AT Cor imands Description
ATS118.3=0 Enable authentication conversion.
Depends on [S87. 2] (default).
ATS1183=1 Disable authentication conversion.
ATS87.2=0 Accept CHAP/PAP/None (default).
ATS87.2=1 Accept PAP/None only.

Tabl e 36. Aut henti cati on AT Conmands
Compression Control Protocol (CCP)

The ISDN channel can be utilized more effectively when using compression. Compression Control
Protocol (CCP) isused by PPP to negotiate compression methods between peers.

CCP starts after the PPP reaches the network phase. Both ends must support the same compression
method to start packet compression. ZyX EL omni.net supports STAC/LZS. Right now STAC/LZS
isonly supported with single history check mode 0 (none), 3 (sequence) and 4 (extended). Mode 1
(LCB) and mode 2 (CRC) are not supported due to patent limitations. CCP negotiation is described
in RFC1962. STAC/LZS isdescribed in RFC1974.

The omni.net will monitor the DTE activity. If software compression has been negotiated, the
ISDN TA will automatically disable STAC/LZS compression.
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Compression Control AT Ct mmands Description
AT&KO00 Disable CCP negotiation (default).
AT&K44 Enable CCP negotiation.

Tabl e 37. Conpression Control AT Conmmands
Multilink PPP

There aretwo B channelsin basic rate ISDN. This offersthe possibility of opening multiple
simultaneous channels between systems giving users additional bandwidth on demand. Multilink
PPPisamethod for bundling both B-channelsinto one PPP link for higher throughpui.

Multilink PPP must be negotiated in the establish-link phase by both peers. If the negotiationis
successtul, the second link will be dided after the first link reaches network phase. In some
countries the directory number is not the same for both channels. For dialing the second B-channel
with adifferent directory number, both numbers must be obtained before dialing out unless the peer
supports BACP/BAP, which will be described later in this chapter. Multilink PPP isdescribed in
RFC1990.

CCP AT Comriands Description

AT&J3 Enable Multilink PPP.

ATDI<num1>[+<num2>] Dial Multilink PPP with num1 twice or with num1 and numz2 if they differ.

ATS61.3=0 Use rotate method to bundle both channels (default).

ATS61.3=1 Use split method to bundle both channels.

Tabl e 38. CCP AT Commands
Call Bumping

Y ou can place or answer avoice cal from a device that is attached to one of the POTS portswhile
Multilink PPPis active. The omni.net automatically drops one of the channdls and assignsit to
voice calls. Once avoice-cal ends, the omni.net automaticaly re-establishes the channd.

When fully disconnecting with the central switch, thereisa 10-secondstime delay between
on-hook phone and channd re-establishment. During cal bumping, the traffic for BOD is il
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under calculation. In other words, the add/persist timeis cal culated from the time when the trafficis
above the add-threshold whether or not the phone is on-hook or off-hook. However, it will not dia
until the phone has been on-hook for 10 seconds.

Call bumping worksfor both client (diding) side and server (answering) side. However, the
channel re-establishment is only effective on the client side.

Call Bumping AT C b)mmands Description
ATCEO Disable the call bumping function.
ATCE1 Enable the call bumping function (default).

Tabl e 39. Cal | Bunpi ng AT Conmands
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Bandwidth On Demand (BOD)

The function of Bandwidth On Demand (BOD) will monitor thetraffic on ISDN linkswhilein
Multilink PPP mode. If thereislight traffic on the link, one of the channelswill be dropped
automatically. On the other hand, if only one B-channel isused and datatraffic is high enough,
BOD will establish the second B-channel to increase the bandwidth of the datalink.

The wait for the second B-channe carrier is 60 seconds. If the second B channd can not be
connected successfully the BOD will try again after 60 seconds. If the second call is connected but
negotiation failed, the omni.net will retry threetimes. If aconnectionisstill not established after the
third try, the Multilink PPP will be disabled automaticaly.

For BOD, there are four parametersto set high/low threshold and persist time. Traffic utilization is
measured in the ISDN link. Highly compressible data may not generate enough traffic to sart the
second B-channel. Both add-persigt time and subtract-persist time must be set to activate BOD.

BOD AT C ommands Description

ATJAN Add traffic threshold for 'n' K bits per second. 'n' = 48 (default).

ATJISn Subtract traffic threshold for 'n' K bits per second. 'n' = 32 (default)

ATKAmMnN A(_id persist time for 'n' period in 'm"* unit, n = 0-127, m = s for seconds and m for
minutes.

ATKSmMn SL_Jbtract persist time for 'n' period in 'm' unit, n = 0-127, m = s for seconds and m for
minutes.

Tabl e 40. BOD AT Commands
BACP/BAP

Bandwidth Allocation Control Protocol (BACP) and Bandwidth Allocation Protocol (BAP) isused
for call request and link drop under Multilink PPP.

BACP s negotiated during the network phase. Without BACP/BAP, the directory numbers of both
B-channels must be specified before dialing out. In some cases, it ishot possiblefor the ISP to
support more than one chassisthat is capabl e of bundling both channels at the same time. With
BACP/BAP, the second B-channd directory number can be abtained while requesting acall.
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The second directory number is not necessary any more. The BACP/BAP is supported on the client
sideonly, and the server side of BACP/BAP will be implemented in an upcoming rel ease.

BACP/BAP AT >ommands Description
ATBPO Disable BACP/BAP negotiation.
ATBP1 Enable BACP/BAP negotiation (default).

Tabl e 41. BACP/ BAP AT Conmands

Ef] - NOTE: The status of BACP/BAP negotiation can be saved in profile.
- It isenabled after power on. The status can be changed only by the

power cycle of another [ATBP] command. [AT&F] and [ATZ] do
not change the status.
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Chapter 8

V.110, V.120, X.75 and Synchronous Mode
ISDN Communications

This chapter describes how to set-up and configure your omni.net ISDN TA withtheV.110, V.120,

and X.75 protocols. The following table summarizes the specifications of those ISDN protocols.

Sy ichronous V.110 V.120 X.75
Layer 1 Transparent 80 Bits Framing HDLC HDLC
Layer 2 None None LAPD LAPB
Layer 3 None None V.120 Transparent, T.70
«  Error Control No No Yes Yes
e V.42bis No No Yes Yes
«  Asyncor Sync Sync
if used with Async Only Async Only Async Only
. V-SeriesDTE
Bundle Yes (Note) No Yes Yes
Max. Line Speed 64Kbps Async: 38.4 Kbps 64Kbps 64Kbps
128Kbps (Note) 128Kbps 128Kbps
AT-Command ATB11&M1 ATB10 ATB20 ATBO0
Configuration (Sync Data) Transparent
ATBL1&M3*1 ATBO1: T.70 NL
(V.25bis Sync
HDLC)

Tabl e 42. Specifications of

| SDN pr ot ocol s
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About V.110, V.120 and X.75 ISDN Protocols

ISDN Protocols Description

V.110 V.110 is most popular in Japan.

V.120 V.120 is most commonly used in the U.S.A.

X.75 X.75 was originally designed for packet-switched signaling systems in public networks

to provide data transmission services. However, it is now also used as the link layer for
telematic services (as defined in T.90) in ISDN. These services include both ISDN
circuit-switched mode (DTE-DTE communication) and ISDN packet-switched mode
(DTE-DCE communication).

Tabl e 43. Description of V.110, V.120 and X 75 | SDN Prot ocol s

Answering V.110, V.120, and X.75 Calls

In most cases, thereis no need to configure the ISDN maode to the protocal of anincoming call.
Y our omni.net is able to determine the correct protocol to use by examining the datacomingin
from the remote Siteif the device is set to auto-answer or once an answer command isissued.

Todlow your ISDN TA to auto-answer the incoming call, you need to set [S0] to avalue greater
than or equd to 1 (i.e. ATS001). If [S0] is not set (S0=0), the DCE will report "RING" to your
termind, and also make an audible ring notification.

Placing V.110, V.120, and X.75 Outgoing Calls

The following tables describe the [ATB] commands used to specify the outgoing protocol.
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V.110 Outgoing Protocol

Use the following commands to configure V.110 outgoing calls.

AT Comm: d Description
ATB10 User rate follows DTE speed (see note below).
ATB13 User rate = 2400bps

ATB14 User rate = 4800bps

ATB15 User rate = 9600bps

ATB16 User rate = 14400bps

ATB17 User rate = 19200bps

ATB18 User rate = 38400bps

ATB19 User rate = 57600bps (For Japanese version only)

The highest Async V.110 user rate depends on bit 4 of [S119]. If the DTE speed is higher than the user setting,
the user rate on the table below will be used.

S119 bit - Setting Highest Async V.110 User Rate
S119.4=0 19200 bps

S119.4=1 38400 bps for areas other than Japan (default).

S119.4=1 57600 bps for Japanese version only.

Tabl e 44. V. 110 CQut goi ng Prot ocol
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V.120 Outgoing Protocol

Some switches transmit all network signals through the D-channel (out-of-band signaling), allowing both
B-channels to be used exclusively for your communication purposes. This allows for throughput of 64Kbps per
channel. However, not all switches support out-of-band signaling at this time. For switches that do not support
out-of-band signaling, network signals are transmitted through the B-channels. This reduces the bandwidth to
56Kbps.

When you are making a V.120 call, make sure that the communication supports out-of-band signaling. If it
does not support out-of-band signaling, you will need to set your omni.net to 56K mode using the [AT&E1]
command (JAT&EDO] to set it back to 64k mode.) If your ISDN TA is on the receiving end, you can keep the
setting at AT&EQ, 64k data mode. The omni.net will automatically switch between the two speeds in answer
mode.

-(I;)c/)?r?r gnd Descriptio 1 omni.net Respons 2
ATB20<Ent er > Select V.120 for communication. X
AT&EO<Ent er > Select 64K data mode. X
AT&E1<Ent er > Select 56K data mode. X

Now you are ready to dial the phone number. If you need to save the setting into non-volatile RAM, issue the
following commands:

ATEWD<Ent er > Save the settings to profile 0

X
[Profiles available: 0-3]
ATZO<Ent er > Save stored settings as the power on
settings to profile 0. [Profiles available: (0.4
0-3]

All the above commands can be simplified by combining all of the commands onto one line as follows:
>  AT&B20&E1&WZO<Ent er >

Finally, use the [ATDIn] command to make the call ('n' is the phone number you wish to dial). Once the
connection is made, you should see the following connect message.

ATDI n CONNECT 115200/ V120 56000/ LAPD
This indicates that the connection is made with:
& DTE speed of 115,200bps.
4 V.120 Protocol
4 Data Speed of 56,000bps.
4 Error Control LAPD.

Tabl e 45. V. 120 Qutgoi ng Protocol
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X.75 Outgoing Protocol

The X.75 protocol can be chosen using the following AT commands:

AT Con mand Description
ATBOO X.75 with transparent layer 3.
ATBO1 X.75 with T.70 NL.

The ATBOx commands not only specify the outgoing protocol, but also set the default layer 3 for an incoming
X.75 call without layer 3 information. It is important for both ends of an X.75 connection to execute the same
pre-assigned layer 3 protocol, as it reduces the chance that the ISDN TA will make the wrong protocol
selection.

For European ISDN (DSS1), the Low-Layer-Compatibility (LLC) information element in the SETUP message
can be used to specify the layer 3 protocol. Since this is an option for ISDN switches, some of the switches
might not deliver the LLC information element to the remote end.

Tabl e 46. X. 75 Qut goi ng Protocol

Synchronous Connections (for omni.net LCD/LCD+M)

The ZyXEL omni.net LCD/LCD+M has synchronous mode included for transfering the data
synchronoudly. Use the following commands to choose the data rate for synchronous operation:

AT Comm: nd Data Rate
ATB11 64000bps
ATB19 56000bps

Tabl e 47. AT Command for Synchronous Connecti ons

There are two modes of synchronous operation:

Asynchronous commands, synchronousdata (AT&ML): The omni.net LCD/LCD+M accepts
AT commands in asynchronous mode. Oncethe call is connected, it enters synchronous mode for
datatransmission.

Synchronous mode (AT&VB* | 1): The omni.net LCD/LCD+M accepts synchronous commands
from V.25 bis or a PC with an add-on synchronous card, and exchanges data synchronoudy with a
remote TA. (For moreinformation on Async to Sync conversion, please refer to Chater 7.)
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-~ NOTE: The omni.net LCD/LCD+M does not support network
- independent clock compensation. The synchronous timing source
must be supplied by the omni.net LCD/LCD+M , which is phase

locked to the network synchronous clock.

Whenin V.25bis command mode, the omni.net LCD/LCD+M supportsthe bit-oriented HDLC
(High-Levd Link Control) synchronous protocol which most synchronous communication links
use. UseAT* 1 i toenableV.25biscommands. For synchronous applicationsthe TA is set for use
with one application, in normal situations. Save the desired settings in the power-on profile and the
TA will start up in synchronous mode with V.25bis enabled. A special command set RST is
provided to get the TA back to asynchronous AT command mode from V.25his mode.

When the TA is used as a DCE device with arouter or mainframe system, use the following
command string for best results:

AT&S1&M3* | 1&WZ0
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Making V.120 and X.75 Bundled Calls

Speeds of 128Kbps

BRI ISDN consigts of three (2B+D) logical channels. Each B-channd can be used independently
for adial-up connection running at 56K bps or 64K bps (Kbps = Kilo (1000) bits per second).

The two B-channels can be used together for asingle data connection to provide 112K (with
In-Band Signding) or 128K (when Out-of-Band Signaling isused). Thisis caled a"Bundled
Connection”.

Identifying your Line Provisioning

For bundled connections, the two B-channels of your ISDN line must be able to handle data circuit
switch connections with unrestricted 64K or 56K bps line speeds. Two separate data calls will be
established consecutively.

E:] - NOTE: V.110 protocol does not support bundied call..

V.120 Bundled Call

A bundled V.120 connection is initiated at the calling site when [ATB20] (B-channel protocol V.120) has been
selected and the channel bundling mode has been enabled by an [AT&J3] command.

The channel bundling command [AT&J3] must be set on both the calling and receiving sides, otherwise a
single channel connection will be made.

AT Cc mmand Description
ATB20<Enter> Set B-channel protocol to V.120.
AT&J3<Enter> Enable the omni.net ISDN TA to make a bundled calll.

AT&WZ<Enter> If you want to save the setting.

Tabl e 48. V. 120 Bundled Call AT Command (1)

While '‘ATJ&3" allows to make a bundle call in both call and answer modes, other bundled call settings are
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available for more flexibility, as shown below:

AT&JO0 Disables B-channel bundling.

AT&JI1 Enables B-channel bundling in answer mode only.

AT&JI2 Enables B-channel bundling in call mode only.

AT&JI3 Enables B-channel bundling in both call and answer modes.

Once this is done, the [ATD] command will generate two consecutive SETUP messages to invoke bundle
initiation.

For the Northern Telecom switch, each BRI phone number can only be called once at any given time. So if
you dial this number, it will report "busy" to any other incoming calls. In order to use two B-channels for

aggregation, we must place two calls with different phone numbers. To do this, separate the two numbers with
a “+” sign after the ATD command, as shown below:

»  ATDI [ phone_nunber _1] +[ phone_nunber _2] <Ent er >

The answering ISDN TA determines that the call is a bundle request: when AT&J3 is set, and two consecutive
SETUP messages are received. The two data calls are established as one message. The phone company's
ISDN line splits it off into two messages. That is, the ISDN network treats them as two independent calls.
Finally, the receiving side receives one bundled message into its computer's serial port.

The success of a bundle connection initiation is indicated by the connect message reported to the DTE:
»  CONNECT 115200/ V120M 128K/ LAPD

Or

»  CONNECT 115200/ V120M 128K/ LAPDI V42b (with data compression)

Tabl e 49. V. 120 Bundl ed Call AT Conmand (2)
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X.75 Bundled Call

A bundle connection is initiated at the calling site by sending two consecutive SETUP messages to the
network. The two SETUP messages are all the same except for the Call Reference values.

[AT&JIn] can be used for bundle configuration as follows:

AT Cc mmand Description

AT&JO0 Disables B-channel bundling.

AT&J1 Enables B-channel bundling in answer mode only.

AT&J2 Enables B-channel bundling in call mode only.

AT&J3 Enables B-channel bundling in both call and answer modes.

If channel bundling is enabled, the [ATDIs] command will generate two consecutive SETUP messages to
invoke bundle initiation.

For Northern Telecom ISDN, each BRI destination phone number can only be called once in any time. In order
to use two B channels for aggregation, we must place two calls with different phone numbers. The following
command can be used for this purpose:

»  ATDI [ phone_nunber _1] +[ phone_nunber _2]

If the called site receives two consecutive SETUP messages with the same Calling Party Number and Bearer
Capability then it is deemed as a bundle request. The two data calls are established following normal call
control procedures. That is, the network treats them as two independent calls.

The omni.net uses X.75 Multiple Link Protocol or ‘cFos' channel bundling protocol to coordinate the two
B-channels. The former would need an overhead of two octets for each packet. The success of bundle
connection initiation is indicated by the connect message reported to DTE as follows:

>  CONNECT 460800 / X. 75M 128K / V42b

If a B-channel is unavailable at either site then the bundle initiation will fall back to single channel connection. In
this case the connect message may be as follows:

>  CONNECT 460800 / X. 75 64000 / V42b

Tabl e 50. X. 75 Bundl ed Cal |
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Dialing Pre-stored Phone Numbers

The 40 phone numbers stored in the NVRAM can also be used to place a bundled call with V.120 or X.75, by
using the [ATDSNn] command:

ATDSn n=0-39 | Dial the (n)th phone number twice for both bundle connections.

ATDSn+ n=0-38 | Dial the (n)th phone number for the first connection and dial the (n+1)th phone
number for the second connection.

ATDSn+Sm | n=0-39 | Dial the (n)th phone number for the first connection and the (m)th phone number for
mM=0-39 the second connection.

For example, ATDI SO+S1<Ent er > will dial the number stored in location ‘1’, and the number
stored in location ‘2’ for the bundle connection.

Tabl e 51. AT Cormand for Dialing Pre-stored Phone Nunbers

Using V.42bis Data Compression

Thefollowing AT commands are used to switch the V .42bis data compression on or off for ISDN
data calswhen using X.75 or VV.120 protocols:

V.42bis A " Command Description
AT&K44 Enable V.42bis on V.120 and X.75 ISDN call.
AT&KO00 Disable V.42bis on V.120 and X.75 ISDN call.

Tabl e 52. V. 42bi s AT Command

Bundle Connection with V.42bis Data Compression

If both sites have set [AT&K44] to enable V.42bis negotiation then XID frames will be exchanged
through the main B-channel which correspondsto the call established by the first SETUP message.

Only one data compression channel will be used in bundle connections. That meansthe
compression is done before packet disassembly and the decompression is done after packet
assembly.

The compression ratio of V.42bisis commonly recognized as up to 4:1 for text files. If theline
speed is 128K bps, then the DTE speed may reach 512K bps. This makesthe DTE's norma RS-232
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serid port unsuitable for bundle applications. A specid 1/0 card on the computer Sdeisrequired in
this Situation.
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Error Correction and Data Compression with V.120

With V.120, the default setting isfor LAPD error correction only. No datacompression will be
negotiated unless V .42bisisenabled by setting [AT& K 44].

With the & K44 setting, the omni.net will try to connect using V .42bis data compression. If the
remote device does not support V.42, then LAPD error correction will be used.

When aconnection is made using V .42bis compression, the following connect message will be
displayed:

» CONNECT 115200/ V120 56000/ LAPDY V42b.

It takes extratimefor the calling ISDN TA to negotiate V .42bis. If you know in advance that the
caled stehasno V .42bis capability, it isadvisableto issuethe [AT& K0O] command beforehand in
order to get aquick connection.

SincetheV .42bis dgorithm needs an error-free transmission channel between the compression and
decompress on processes, it can only work with aprotocol with error control competence. X.75 and
V.120 are such protocols that can be used together with V .42bis data compression. V.110, on the
other hand, isjust an R-interface layer 1 adaptation protocol without error-control and isthus
inadequate for V .42bis.

Data Compression with X.75

For X.75, to negotiate compression parameters with the remote ISDN termina, we exchange XID
frames before the Link Layer is established. The calling ste will send an XID frame with V.42bis
request to the called site. If the called site understands this XID's meaning, it will reply to an XID
framewith aV.42bisrequedt. If it isableto execute V.42bis; it will ignorethe XID or reply to the
XID framewith aV .42bisrgect or empty information field.

The cdling site will assume that the remote site is unable to execute V .42bisif it gets no reply for a
period of time after sending the request XID. In this Situation, normal connection without data
compression will be established.
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It takes about 2 secondsfor the calling ISDN TA to send X1D and wait until time out. If you know
in advance that the called site has no V .42bis capabiility, it is advisable to issue the AT& K00
command beforehand in order to get aquick connection.

Although not defined in X.75, XID frameis based on the encoding in ISO Standard 8885 and is
used in'V.42/V .42bis. In addition to the compression parameters, XID can be used to negotiate the
packet parametersfor example as window size or packet size.

Selecting V.120 for European ISDN (DSS1)

With European ISDN, V.120isan option in the Bearer Capability (BC) information e ement, which
isamandatory information element in the SETUP message. Although we can specify V.120in the
Low-Layer-Compatibility (LLC) information element, some switchesjust don't deliver the LLC.
Other switches do deliver the LLC, but the V.120 sdlection will be discarded midway.

If the called ISDN TA does not get any B-channel protocol informeation from theincoming SETUP
message and the remote device isaZyXEL ISDN device, the called ISDN TA will be ableto
identify the V.120 protocol automatically with the Multi Auto-answer routine. Otherwise, with
other ISDN devices, the handshake will fail.

Security Settings

The omni.net LCD/Plus/D provides security functions used to prevent unauthorized connections.
Y our omni.net ISDN TA features two security types with three levels of checks for added
flexihility in the device you are connecting to and the transmission protocols you are using.
Two types of security functions are provided.

® Typel Security isexclusively used when the remote device is ZyXEL ISDN TA.

® Type?2 Security can be used with remote ISDN TAs of any brand (including ZyXEL ISDN
TAS).

With aType 1 connection, the did-in (remote) ZyXEL ISDN TA will send inits supervisor
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password for matching with the local omni.net pre-stored password list.

With aType 2 connection, the remote termind will be prompted to enter the password at theinitia
connection and the local omni.net will match the entered password with the pre-stored password
list.

These two types of security are summarized in the following table:

Type 1 Securi y Type 2 Security
Remote .
(Calling) Site ZyXEL ISDN device only. Any brand ISDN TA.
Password . .
Check Automatic Interactive
Protocols
Supported X.75,V.120 Any data protocol (V.110, V.120, X.75)
AT Commands [AT*G1] for Level 1 security [AT*G3] for Level 1 security
[AT*G2] for Level 2 security [AT*GA4] for Level 2 security
[AT*G5] for Level 3 security

Tabl e 53. Two Types of Security Settings
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Thethreelevels of security used in conjunction with the security types are described in the

following table.

Levill Lev 3l 2 Lev:l 3
Password
Check Yes Yes Yes
CPN Check OK
and S119.6=0 N/A Call back
CPN Check OK N/A Keep th .
and S119.6=1 eep the connection Prompts the remote user to
CPN enter call back number
nmatched N/A Disconnect for calling back.
CPN not Call back using the
Available N/A corresponding pre-stored
number
AT Commands | [AT*G1] for Type 1 security | [AT*G2] for Type 1 security | [AT*G5] for Type 2 security
[AT*G3] for Type 2 security [AT*GA4] for Type 2 security

Level 1 security

Will only perform password checking.

With Level 1 security, the local omni.net ISDN
TA will maintain the connection if the password is
matched, otherwise the line will be disconnected.

Level 2 security

Provides Calling Party Number checking and Callback. The callback number is
pre-stored in the password table.

If the password has been matched (in a maximum of 3 tries over a 40 second
time period) with its pre-stored password list, the local omni.net ISDN TA wiill
check the Calling Party Number (CPN) against the pre-stored number
corresponding to the password. If they are matched, the local TA will choose
either to keep the connection or to disconnect and then call back according to
the setting of bit 6 of S119:

® S119.6=0 - Disconnect and then call back.
® S119.6=1 - Keep the connection.

If the CPN does not match with what is stored in the table, the local omni.net
ISDN TA will disconnect the call. If CPN is unavailable in the SETUP message,
the local omni.net will disconnect the call and then call back using the
pre-stored number corresponding to the dial-in password.

Level 3 security

Once the password is
matched the local omni.net
ISDN TA will prompt the
remote user to enter a call
back number.

Tabl e 54. three level s of security
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Setting and Modifying Passwords

Up to 40 user passwords can be defined using the[AT*Hn] command, where 'n' representsthe
index to the entry (n=0-39).

The corresponding 40 calback numbers are defined by [AT& Zn=xxx] command, where'n'
represents the index to the entry, and 'xxx' represents the assigned callback phone number. Any
character (ASCII 0-127) can be used in the password table. The maximum password lengthis 8
charactersfor each entry.

Security functions are only accessible through AT commandsin termina mode.

A supervisory password isrequired for adding or modifying entries. The default supervisor
password is'ZyX EL' when the omni.net is shipped from the factory. The supervisory password is
sent to the remote deviceif Type 1 security is set a the remote end.

Modifying the Supervisory Password
To modify the supervisor password, use[AT*HS].

The system will prompt for the origina password and anew password. Then re-enter the new
password for verification. For example:

Passwor d:

* ok kK kK Kk (Enter current supervisory password)
Passwor d:

Kok kok Kk ok K (Enter new supervisory password)
Verify:

* ok ok kK K K (Enter the new supervisory password again)
X
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Modifying the User Passwords

Use command [AT*Hn] to modify the "n"th user password (n=0-39). The system will ask you to
enter the supervisory password first and then the user password you want to modify. Use the
command [AT*V] tolist the40 user passwords and the supervisor password on screen for viewing.

Non-password Auto Call Back Function

In addition to the standard modem-like security functions described in the previous section, the
omni.net provides another smpler cal back function that does not require any password check.

The Calling Party Number (origination address) will be checked againgt the 5 pre-stored call-back
numbers before the B-channel isconnected. If the CPN ismatched with any one of the numbers, the
incoming call will be dropped (without connection, hence without any charge) and the omni.net
will automaticaly cal back the CPN using the matched phone number.

The non-password auto calback function can be controlled using the following AT commands:
e AT*GCO - disable the auto call back function (default).
e AT*GCL1 - enabletheauto call back function.

The pre-stored numbers can be sat using the following [AT*HCn| command:
AT* HCn
Passwor d:

FREE X KKK (Enter new supervisory password)
Cal | back phone nunber:

*kkkkkhkk*k

(03¢

The [AT*VC] command can be used to lig all the pre-stored numbers.
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AT*VC
Passwor d:

Kk kKKK KK (Enter new supervisory password)
(0.4

8-18



Part V

Fax/M odem Function






Chapter 9
Internal Fax/Modem Function
(for ZyXEL omni.net LCD+M only)

This chapter isdesigned to describe the interna fax/modem function dedicated to ZyX EL omni.net
LCD+M.

Internal Fax/Modem Basics

The ZyXEL omni.net LCD+M contains abuilt-in 56K modem that can communicate with other
analog modem through an ISDN line. What's more, users can send and receive faxes by applying
popular compatible fax packages such asWinFax or Microsoft Fax.

Modem Standards and Speeds

Theinterna modem supports the following standards and speeds, which are recommended by
ITU-T or ITU-TSS (International Telecommunications Union - Telecommunications
Standardization Sector).
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Standard Speed (bps) Notes
V.21 300

V.22 1200

V.22 bis 2400 or 1200

V.32 9600 or 4800

V.32 his 14400, 12000, 7200

V.34 33600 — 2400

V.90 56000 — 28000

Tabl e 55. Mbdem St andards and Speeds

MNP Protocols

MNP (Microcom Network Protocol) isaset of protocolsfirg introduced by Microcom, Inc., and
alter used by many modem manufacturers. It consists of many classes. Class 1 to 4 arefor error
correction, and class 5 isfor data compresson. MNP Class 1 and 2 are obsolete. Normally Class 4
isused for error correction and it uses Class 3 internaly.

MNP Class 5 is data compression protocol with a maximum efficiency of 2to 1. MNP-5 is used
with MNP-4 for error correction.

Xmodem, Ymodem, and Zmodem

These arefiletransfer protocols. They do error checking and ensure dataintegrity of thefile
transferred. Some variations of these protocols a so appear, like Xmodem-1k, Y modem-G, €tc.

The“G” types of protocols do not include error checking. They alow very high throughput rates,
but can be safdly used only when the modems use MNPA4 or V .42 error protocols and thereisno
speed overrun on the computer’ s seria port.

Whenever possible, we recommend the use of Zmodem for added security and high flexibility.
Consult your communications program manua for more information on transfer protocols.
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Fax and Facsimile

Fax isthe abbreviation for facsimile. There are four mgjor partsin anormal facamile machine, the
scanner, encoding and decoding device, modem, and printer. Before a page can be sent, it isfirg
scanned, the bit-mapped datais encoded with data compression, and then it istransmitted acrossthe
phoneline by an internal modem module. The remote facsimile receivesthe datawith itsinternal
modem, decodesit back to bit-mapped image data and printsit on paper.

Modem as a fax

Modems can a so be designed to include afax transmitting and receiving function smilar to afax
card. Since the modem'’ sinterface with the computer isthe standard serid RS-232 interface, this
interface is used for both modem and fax operations. Since the data throughput on aserial RS-232
interfaceislimited, only compressed fax image data should be carried through this serial interface.
Fax image coding and decoding must be donein the computer. Modem/Fax, aso called faxmodem,
can be either an external stand-alone unit or aplug-in card. Externa stand-aone units can be
connected to any computer with astandard RS-232 sevid port.

EIA Class 1 Fax Commands

TheEIA Class 1 fax commands are aset of AT fax commands defined by
EIA/TIA(Telecommunications Industry Association) for controlling faxmodems from a computer
through the serid RS-232 interface. Faxmodems and fax software supporting this standard will
work together. Class 1 commands control the details of how the modem does on-line negotiation.
The Class 1 command set isaso caled the TIA-578 standard.

Constriction of Using Internal Fax/Modem and Phone2

Theinternd fax/modem is using the same circuit of POTS port phone2, that is, when POTS port
phone2 isin use, you can not did out/in amodem call. On the other Sde, when internal fax/modem
isinusg, if you pick up phone2, you will hear the noise of modem carrier or handshaking.
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Dialing Out for Internal Fax/Modem

Using the*M” command following the “ATD” will tell your omni.net LCD+M to automatically
switch calsto theinternd fax/modem once dialing is complete.

Type: ATDM17146930762<enter>

Manually Switching Communication Modes

The manual switching functionswill only be necessary if your communication software does not
allow you to change your did-up string.

Conventional dialing commands. ATD, ATDT and ATDP, used by most existing communication
software, can be mapped onto one of the new dialing commands according to the AT& O setting as
follows.

AT Command Dial string it will map to

AT&O0 ATD, ATDT and ATDP are the same as ATDM
AT&O1 Auto-selection of 64kbps and 3.1 kHz on outgoing calls
AT&O2 ATD, ATDT and ATDP are the same as ATDI

AT&O3 ATD, ATDT and ATDP are the same as ATDA

Tabl e 56. AT Cormand for Conventional dialing conmands

The factory default is AT & O2. This means the modem will sdlect ISDN data mode when you do
not specify which communication modeto usein your dia command (i.e. ATD or ATDT).

ATDMs

This command directs the modem to go on-ling, diad according to the string entered and attempt to
establish a connection.

If +FCLASS=0 is sdlected, the modem will behave as a data modem and will attempt to connect to
another datamodem. The modem will have up to the period of time specified by register S7 to wait
for aconnect. If thistime expires before the modem can connect, the modem will go on-hook with
the NO CARRIER response. This command will be aborted in progress upon receipt of any DTE
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character before completion of the handshake.

If +FCLASS=1 issdlected, the modem will behave as afacsimile modem and attempt to connect to
afacsamile machine. This command will be aborted upon receipt of any DTE character if the
modem has not finished diding. In this case, the modem will go on-hook and return to command
mode after displaying the NO CARRIER message.

Dia Modifiers. Thevalid did string parameters are described bel ow. Punctuation characters may
be used for clarity, with parentheses, hyphen, and spaces being ignored.

0-9 DTMFdigitsOto9.

: Dial pause: the modem will pausefor atime specified by S8 before diding the digits
following",".

() Ignored: may be used to format the dia string.
- Ignored: may be used to format the dia string.

<gpace> Ignored: may be used to format the did string.

Incoming Calls for internal Fax/modem
Answering a Call Using MSN

AT&ZI6=sAssign the phone number to a POTS port, Phone 2 and internal fax/modem when
AT&L1wasset. (For moreinformation, please refer to Answering a Call Using MSN on chapter 4)

Allow Internal Fax/Modem to Answer Incoming Analog Calls.

The factory default will not alow the internal fax/modem to answer an incoming call (AT&LO).
Command AT& L1 will make anincoming analog call not only to phone2 but dso to theinternd
fax/modem.

9-5



Technical Reference for ZyXEL omni.net series

When AT&L1isset, anincoming analog call to phone2 will aso report a*RING' messageto the
DTE. Y ou can answer an incoming analog cdl to theinternal fax/modem by the command ‘ATA'’.
If theregigter S1isnot zero, theinternal modem will automatically answer an incoming analog call
when the Ring counter reaches the register S1 value. However, you can pick up phone2 (or phonel
when Global Cal isenabled) to answer thisincoming analog call.

LCD Panel When Internal Fax/Modem Operation

When the modem (or fax) calls out, the LCD pane will display the destination number
of the modem (or fax) to dial to. When using the internal fax/modem to answer an
incoming anaog cdll, the LCD pand will display the calling party number of the modem
(or fax) the call came from. After the modem (or fax) call hasfinished, the LCD pand will
record the modem (or fax) cdl inthedial in (or out) log.

Control the Speaker of Internal Fax/Modem

Use command ATLn (n=0-3) to control spesker volume according to the parameter supplied.
[S24b4-5]

AT Co nmand Description
ATLO Turn OFF speaker.

ATLO Low volume.

ATL2 Medium volume.

ATL3 High volume.

Tabl e 57. AT Cormand for controlling speaker vol une
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Use command ATMn (n=0-3) to select when the speaker will be on or off. [S21b1-2]

AT Co nmand Description

ATMO Speaker is always off.

ATM1 Speaker is on during call establishment, but off when receiving carrier. (Default.)
ATM2 Speaker is always on.

ATM3 Speaker on after the last digit is dialed out and off when carrier is detected.

Tabl e 58. AT Conmand for sel ecting speaker

Control Data Compression

Use command AT&Kn (n=0-3) to enable or disable data compression negotiation. Theinternal
fax/modem can only perform data compression on an error-corrected link. [ S27b0-1]

AT Co nmand Description
AT&KO Disables data compression.
AT&K1 Automatic data compression (Default.)
AT&K?2 Enables MNP 5 data compression.
AT&K3 Enables V.42 bis data compression.
Tabl e 59. Control Data Conpression AT Conmand

Fax Operation

The ZyX EL omni.net LCD+M supportsthe Group 3 sending and receiving facsimile function. You
must connect the modem to acomputer, usudly a PC. The computer isthe input/output device for
thefax function. Theinterface between the modem and the computer isthe norma RS-232 serid
connection. The modem uses the same interface for both dataand fax applications. In fax operation,
it performs pratocol handshaking and image data transfer, and the computer doesthe job of image
data creation, capturing, conversion, compression, decompression, retrieving, and storing. Y ou can
send and receive fax by applying popular compatible fax packages such as Winfax or Microsoft

Fax.
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Thefax may achieve al4400 bps transmission speed. The character format is 8 bit data, no parity,
and 1 stop bit. Start and stop e ements are removed from the tranamit data and added to the receive
data. Both transmit and receive data are buffered. FHlow control usng X ON/XOFF (DCL/DC3) or
RTSCTSisprovided.

Fax Command Sets

Besidesthe AT commands supported by omni.net LCD, there are additional AT commands for
internal fax/modem usage for a control spesker (ATMn and ATLn), datacompression (AT&Kn),
modem dia out (ATDMSs), fax command sets (EIA Class 1 fax commands), €tc.

The omni.net LCD+M internal modem supports Class 1 command set for the fax function. The
Class 1 protocol usesthe modem to transmit the fax dataonly. The connected computer handlesthe
complete organizationa overhead for this protocol. The available Class 1 commands are listed first
in this chapter.

Command Value |Description

+FCLASS=n Service class selection

+FTS=n 0-255 |Stops transmission and pauses, in 10ms units.
+FRS=n 0-255 |Waits for silence, in 10ms units.
+FTM=<MOD> Transmits data with a <MOD> carrier.
+FRM=<MOD> Receives data with a <MOD> carrier.
+FTH=<MOD> Transmits HDLC data with a <MOD> carrier.
+FRH=<MOD> Receives HDLC data with a <MOD> carrier.

Tabl e 60. Fax Command Sets A Comrand

Internal Fax/Modem AT Command Set Summary

ATDMs: Dials (number and options) that followsfor theinternal fax/modem
ATI1, ATI9: Displaysinformation about product.

ATLnN (n=0-3, default: 1): Speaker volume control, the higher the value, the higher the volume.
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[S24b4-5]

ATMn (n=0-3, default; 1): [S21b1-2]

ATMO: Speaker dways OFF

ATM1: Speaker ON until carrier is detected.
ATM2: Speaker aways ON.

ATMS: Speaker ON &fter thelast digitisdided

AT&KnN (n=0-3, default: 1) [S27b0-1]

AT&KO Disables datacompression.

ATE&K1 Automatic data compression (Default.)
AT&K2 EnablesMNP 5 data compression.
AT&K3 EnablesV .42 bit data compression.

AT&Ln (n=0-1, default: 0): Modem and POT S ports selection during call answering. [S34b5]
ATE&LO: Setspriority to POTS port, Phonel
AT&L1: Setspriority to POTS port, Phone2 and internal modem.

AT&On (n=0-3, default: 2) Setsdefault cal typefor commands ATDs, ATDPs, ATDTs. [S8314-5]
AT&OO0: To make fax/modem cdls

AT&O1: Auto-sdlection of 64kbps and 3.1 kHz on outgoing cals

AT&O2: To make ISDN calls.

AT&O3: To make callsfor POTS port, Phone 1

FAX commands: (FAX CLASS1)
+FCLASS=n Serviceclass.

+FRH=n Recaves datawith HDL C framing.
+FRM=n Receives data.

+FRS=n Recelves silence.

+FTH=n Transmits datawith HDL C framing.
+FTM=n Trangmits data.

+FTS=n Stops transmission and wait.
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(For more information on AT Command Set Reference, please refer to Appendix A, and for
the information on Additional Result Code Table for Internal Fax/Modem please refer to

Appendix D)
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Chapter 10
Diagnostics

The omni.net can perform its own diagnostic tests, providing you with vauable information. This
chapter presents diagnogtic tablesfor interpreting test results.

Thefollowing table summarizes of the omni.net saif-test sequence:

Front Panel LED Status
Test Sequence LNK B1 B2 AA
1 | Memory test * -:c:):- (o) (o] (o]
2 | ISDN chip interface test fo) * .:c'):. lo) fo)
3 | ISDN chip functional test o fo) * .:c:):. fo)
4 | HDLC functional test o) o o) t 20
Note: * The LED lights up while test is in progress and blinks if a test fails.

Tabl e 61. omi . net sel f-test sequence

Diagnostic Tests

T

he omni.net ISDN TA provides several diagnostic capabilities:

B Power-on Salf-test

Locd Digitd Loopback Test
Diagnostic Command
omni.net Reset
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Power-on Self-test

At each power-up or after reset command from the panel, the omni.net will test the ROM code
checksum, system RAM memory, EEPROM, digita circuits and anaog circuit calibrations.

The LNK LED will light up for half a second to indicate the success of the TA's power on sdf-test.
After completing asuccessful sdlf-test, the LNK LED will becomethe normal physical layer (layer
1) activeindicator.

ISDN Loopback Test (AT&T9)

The [AT&T9] command will invoke an ISDN loopback test connection. Theloopback pointisin
the ST interface chip (Siemens 2086 chip). Thisloopback checks amost every part of the omni.net
ISDN TA and RS-232 cable, except for the passive front-end of the ISDN S/T interface.

During ISDN loopback test, datafrom theterminal or computer issent through the DTE interface to
the omni.net's transmitter and is packaged to the proper frame format according to the B-channel
protocol sdected. Then the test data-packet are loop-backed to the receiver, unpacked, and sent
through the DTE interface back to the termina or computer's screen. The screen should show the
datayou have sent tothe ISDN TA.

Loopback with Self-Test (AT&T10)

The[AT&T10] command will invoke an ISDN loopback connection with salf-test. The datais
generated by the omni.net and goes through the same path as with the above L oopback Test. The
datapatternis printable ASCII characters. Y ou can see the result on the screen. The loop-backed
datais compared with the transmitted data. Should an error occur, the LNK LED will start to flash.
Sending any character through the DTE interface to the ISDN TA will discontinue the test.

B1/B2 Loopback with Self-Test (AT&T11)

The[AT&T11] string commands testing for the readiness of your ISDN line which uses one
B-channd (B1) to place acadl and the other B-channd (B2) to receive the call. Follow these
ingructionsto make your test cal:
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Type: AT&ZA =[your_isdn_number]<Ent er >
omni.net responds. CK
Type: AT&T11<Ent er >
omni.net reponds. OK
Di al [your_isdn_number]
Loop fromBl to B2 through the switch established!
Sendi ng and receiving data.....
B1/ B2 | oopback test succeeded.
D sconnecting.....
NO CARR ER

The Diagnostic Command (ATCG)

The [ATCG] command can be used to test and isolate hardware problems. Some of thetestsare
interactive, please follow the ingtructions on your screen. If the omni.net is operating normdly, the
test results will display asfollows:

System address & data bus test ............. .. ... ..... (0%
Layer 1 hardware test ......... ... . ... .. K
Layer 2 hardware test ............. ... (0%
Layer 1 activation test........... ... . ... ..., K
First B channel hardware test ....................... (014
Second B channel hardware test....................... (014

Listen to the Ring and then pick up phone set #1..... 1

O f-hook action is detected, (Hook Interrupt) ....... (0%

Listen to the dial tone and then dial 1234567890*# i n sequence. I
1234567890* #

D al ed digits detected, please hang-up the handset .. !!

On-hook action is detected, (Hook Interrupt)........ (014

Listen to the RING and then pick up phone set #2 ....!!
O f-hook action is detected, (Hook Interrupt) ....... K
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Listen to the dial tone and then dial 1234567890*# in sequence. 1
1234567890* #

D aled digits detected, please hang-up the handset ..!!

On-hook action is detected, (Hook Interrupt) ........ (04

Resetting Your omni.net

If you have modified the setting and cannot get your ISDN back on-line (the unit islocking up), you
need to reset your omni.net. Also, you can follow the reset procedure to help you reset the omni.net
back to the factory set default-dtate.

To reset your omni.net Plug/D, hold the DATA/V OICE button pressed down while turning the unit
ON; to reset your omni.net LCD/LCD+M, hold any key in LCD panel,, and keep holding down the
switch for 5 seconds after the power switch isturned ON, then rel ease the switch. The omni.net will
reset itself back to the factory defined setting, and it will also run a continuous loop-back sdlf-test.
Printable characters will show on the terminal screen (if connected). Findly, toggle the power OFF
and ON again.

Other than the mechanica reset described above, you can use the termina program to perform
software and hardware reset by issuing the following AT commands:

omni. et Reset o
Description
AT Co nmands
ATSWR Software reset. After ATSWR is issued, the omni.net restarts the system.
ATHWR Hardware reset. After ATHWR is issued, the omni.net clears the NVRAM, loads factory
default S parameters, and restarts the system.

Note: These two reset commands are protected by key S38.2=1. This implies that you must set [S38.2=1]
before issuing a ATSWR or ATHWR command.

Tabl e 62. omni . net Reset AT Commands

Using the Embedded Protocol Analyzer (EPA)

The embedded protocol analyzer (EPA) records and analyzes various protocols on the B-channd,
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D-channd and DTE-DCE interface. The EPA isdesigned for hobbyists aswell as userswith
technical backgrounds. The EPA enables you to examine messages exchanged between your ISDN
TA and the Centra Exchange office when making an ISDN call. Y ou can review the packets sent
or received through the B-channd (for X.75 or V.120) to or from the remote site. AT commands
issued from an application software program can a so be checked. Thiswill help you understand
their causal relationship with other events.

In addition to itstutoria purpose, the EPA isvery useful for diagnogtics. If you have compatibility
problemswith your Central Exchange or with another ISDN TA device at aremote site, the EPA
will be your firgt aid resource. According to the EPA andysis, you may decideto fix the problem
yoursdlf (for example, modify the configuration and try again) or log the analyzed resultsasafile (a
very comprehensve bug report), and then send it to ZyXEL Technical Support department.

Capturing the Protocol Data

The data captured by the EPA can be classified into three categories:
B B-channd user data protocols
B D-channe signaling protocols

®m  DTE-DCE protocols

The B-channel user data protocolsinclude X.75 and V.120. Only the layer-2 header (addresses and
control bytes) and layer-3 header are captured. Since X.75 may be used with various layer-3
protocols (for example, T.70, T.90, and 1S08208), only thefirst 8 octets of theinformation field are
recorded as the layer-3 header, then displayed in raw dataform. ZyXEL Technica Support
department will carry out the analysis of the protocol data.

The D-channd signaling protocolsinclude layer-2 and layer-3 call control protocols. Frames and
messages exchanged viathe D-channel are all recorded for further analysis. These data messages
are essentiad to understanding interactive operations between an ISDN TA and the ISDN network.
They contain the compatibility information for the ISDN TA and your Centra Exchange.

The DTE-DCE protocols (at the R reference point according to the ISDN nomenclature) include
the AT commands/responses as well asthe CAPI interna interface. The CAPI internd interfaceis

10-5



Technical Reference for ZyXEL omni.net series

used with the ZyXEL CAP! driver. The ZyXEL CAPI driver communicates with the ISDN TA
through thisinternd interface. It is not recommended that users get involved in thisinterna
interface. The AT commands/responses, on the other hand, arein astandard user interface. An
analysis of these commands and responses might prove very informative. All messages captured by
the EPA are tagged with atime stamp according to afree running timer that starts at the beginning
of datacapture. The resolution of thistiming informationisin 10msintervas.

The following commands determine the kind of protocol data captured by the (Embedded Protocol
Anayzer) EPA:

EPA-Capture AT ( ommands Description

ATCDn Configuration of embedded protocol analyzer for D-channel.
CDO Disable the capture of D-channel protocols.

CD1 Enable the capture of D-channel protocols (default).
ATCBn Configuration of embedded protocol analyzer for B-channel.
CBO Disable the capture of B-channel protocols (default).

CB1 Enable the capture of B-channel protocols.

Tabl e 63. EPA- Capture AT Commands (1)

EPA-C apture o
Description
AT Cc nmands
ATCCn Configuration of embedded protocol analyzer for DTE-DCE interface protocols.
CCo Disable the capture of DTE-DCE interface protocols (default).
cC1 Enable the capture of DTE-DCE interface protocols.

Tabl e 64. EPA- Capture AT Commands (2)

The EPA startsto capture data when the command [ATCT] isissued. This capturing process
continues until the command [ATC$] isissued. The EPA maintains 8 KbytesRAM asaring buffer.
In case the buffer isfull, the earliest data captured will be overwritten by the latest data.

Analyzing the Captured Data

To view the analyzed result, use the command [ATC$]. For your convenience, therdlevant AT
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commands are summarized as follows:

EPA-Analyze AT ( ommands

Description

ATCT

Clears buffer and starts the embedded protocol analyzer. Captures data

immediately and starts the timer.

ATC$

Invokes the interpretation function of the embedded protocol analyzer and

displays the results on the DTE screen.

Tabl e 65. EPA- Anal yze AT Commands

The andyzed results can be viewed asif in afull screen editor. Several number keysare used to

control the display. For PC users, it is convenient to use the keys on the numeric keypad (make sure

that Num-Lock ison.).

The display control key functions are detailed in the following table:

Control Key Function Description
1 End Display to the end of buffer.
2 Cursor Down Scroll one line up.
3 Page Down Display the next page.
7 Home Display the first page.
8 Cursor Up Scroll one line down.
9 Page Up Display the previous page.
Q. q Quit Quit embedded protocol analyzer.

Tabl e 66. di splay control

key functions
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Chapter 11
Firmware Upgrade

This chapter describes how to upgrade the flash EPROM firmware of your omni.net when anew
versonisavailable.

Upgrading with Flash EPROM

Y our omni.net ISDN TA employs aflash EEPROM (Electronic Erasable Programmable Read
Only Memory) that lets you conveniently update firmware and program the ISDN TA with new
features and enhanced functions.

If you use a Windows operating system, run the ZyXEL 1SDN Configuration Manager to upgrade
new firmware. For other Operating Systems, use atermina program that supports the X-modem
protocol.

Obtain the new firmware from ZyXEL's BBS, WWW, or FTP site. See Contacting ZyXEL for
moreinformation. The firmwareis distributed with the file name (your mode) d.vvv, where the
extension ‘'vvv' denotes the version of thisfirmware. The modifier 'd' in the filename has the
following definitions:

B d=E- European ISDN (DSSL1), aso used in most ather countriesincluding Asian
countries.

B d=A-Ameican ISDN (AT&T 5ESS, Northern Tdecom DM S-100, or National
ISDN-1, the active D-channel protocol can be chosen by an AT command).
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- NOTE: The American firmware version supports both the ST
- interface and U interface models. During the power-on test, it checks
the hardware configuration and follows the initiali zation procedures

of the specific interface.

Follow these steps to upgrade you omni.net with flash EPROM, by using a communications
program:
Step 1. Make sure your omni.net has the power turned ON.

Step 2. Start any communications program on your computer that supportsthe Xmodem
protocol, and type:

B ATUPX<Enter>

B omni.net responds. You have chosen Xnodem (128 octets of
data with checksun) protocol to update your TA. Data
in Flash ROMw || be erased !!!

Are you sure (Y/IN ?
Step 3. Press'Y'. Thefollowing message then appears:.

Start programm ng, please upl oad.

Step 4. Usethe Xmodem protocal to upload the file ONETd.vvv to your ISDN TA. This
step updates the omni.net's flash EPROM with the new firmware. When ingtallation
is complete, the omni.net will restart automatically.

Kernel Mode

Inthe unlikely event that your omni.net failsto respond to AT commands after upgrading the flash
EPROM, follow the procedure below:

1. Power ontheomni.net. Theresat will prompt the omni.net to check theintegrity of the codesin
the flash EPROM.

2. |If proper vdid firmware can not be verified, the omni.net will initiate Kernd Mode. Onceitis
in Kernel mode, you can issue limited AT commands. From this point, you can start from Step

11-2



Technical Reference for ZyXEL omni.net series

3 of the flash upgrading procedure outlined above.
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Appendix A
AT Command Set Reference

Operation Modes of the DTE Interface

There are two operation modes for the DTE interface:

B Simplex mode - used for conventional AT Command operétion.
B Multiplex mode - used as an internal interface for ZyXEL CAPI drivers.

Simplex mode

In simplex mode, the omni.net is used just like an ordinary ISDN TA. The DTE interface will be
ether in command state or in data state. At the most, only one data connection sessionis possible at
any time.

A number of different AT Commands can be used to invoke various functions. The smplex mode
isdesgned for AT Command users. The guides and descriptions throughout the rest of this manual,
if not otherwise specified, are applicableto this mode. The power-on default of the DTE interfaceis
in smplex mode as wdll.

Multiplex mode

Themultiplex mode is designed for ZyXEL CAPI drivers. It can aso be used by third partiesto
develop various drivers on different platforms for public domain or for commercia purposes.
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The commands or data are packaged. Each packet has its own degtination address. All the DTE
channels can be accessed individually by way of multiplexing.

AT Commands Description

An AT Command isacommand in asynchronous data format issued by the computer to the ISDN
TA through the asynchronous computer-modem interface. AT Commands control the ISDN TA
behavior and actions. To send an AT Command from a computer to the omni.net, you must run a
communication software program and the omni.net must be in command state.

Exceptionsto the above requirement are[A/, A>, and +++.] These commands are neither preceded
by the prefix AT, nor followed by any other character:

B A/-reexecutesthelast command once.

B A>-reexecutesthelast command once. Also used to repeat thelast call up to 9times
until aborted by pressing down any key on the keyboard or front panel or until a
successful connection with aremote ISDN TA has been made.

B +++ - isthe escape sequence code that is entered in datastate to return the ISDN TA to
command state. The omni.net will accept AT commands only whileit isin command
Sate.

AT Commands Prefix (AT)

All other AT Commands require the command prefix [AT]. The prefix may betyped in either
upper ‘AT or lower case'at’.

- NOTE: Do not use acombination of upper and lower casesin the
- prefix.

Thefollowing tableslig al of the AT commands supported by the omni.net LCD/Plug/D. An
agterisk (*) following a command option or vaue indicates that it is a default setting when the
omni.net is shipped.
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Basic 'AT' Command Set

AT Com. | Options Function & Description Reference
A Re-execute the last command once
A> Re-execute the last command once or repeat the last call up to 9
times. (See also S8)
<any key> Terminate current connection attempt when enter in handshaking
state.
+++ Escape sequence code, entered in data state, wait for omni.net
LCD/Plus/D to return to command state.
Tabl e 67. Description of Basic 'AT" Command Set
All the Following Commands Require a 'AT' Prefix
AT Com. Options Function & Description Reference
A Go on-line in answer mode. (See also S39b2)
Bnn Select ISDN Tele-service S102
'B' must be followed by two digits.
BOn X.75
BOO X.75 Transparent
BO1 X75T.70
BO4 BTX (Datex-J)
B10 V.110 user rate follows DTE speed (async.)
B11 V.110 user rate = 64000 bps (sync mode) S117
B13 V.110 user rate = 2400 bps.
B14 V.110 user rate = 4800 bps.
B15 V.110 user rate = 9600 bps.
B16 V.110 user rate = 14400 bps.
B17 V.110 user rate = 19200 bps.
B18 V.110 user rate = 38400 bps (async only).
B19 V.110 user rate = 57600 bps (async only).
B20 V.120
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All the Following Commands Require a 'AT' Prefix

AT Com. Options Function & Description Reference
B40 PPP async-to-sync conversion.
B41 SLIP to sync HDLC conversion
Multi Auto Dial Out (valid only if S80.6=1)
B42 Eurofile Transfer
B90 PPP+X.75 S122
BI91 PPP+X.75+T.70+ISO_8208+T.90+BTX
B92 X.75+T.70+ISO_8208+T.90+BTX+PPP
B93 PPP+V.120
B94 V.120+PPP
B95 PPP+X.75+V.120
B96 PPP+V.120+X.75
B97 X.75+V.120+PPP
BPn n=0-1 Configure PPP BACP/BAP.negotiation
BPO Disable PPP BACP/BAP.
BP1 (¥ Enable PPP BACP/BAP.
CBn n=0-1 Configuration of embedded protocol analyzer (EPA.) S84b1l
CBO Disable the capture of B-channel protocols.
CB1 Enable the capture of B-channel protocols.
CCn n=0-1 Configuration of embedded protocol analyzer. S84b0
CCO Disable the capture of DTE/DCE interface protocols.
CC1 Enable the capture of DTE/DCE interface protocols.
CDn n=0-1 Configuration of embedded protocol analyzer. S84b2
CDO Disable the capture of D-channel protocols.
CD1 Enable the capture of D-channel protocols.
CEn n=0-1 Call bumping control for PPP/MP. S85h0
CEO Disable the call bumping function.
CE1 (*) Enable the call bumping function.
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All the Following Commands Require a 'AT' Prefix
AT Com. Options Function & Description Reference
CF(transfer_no.) For USA NI-1 & DMS-100 switch, activate the call forwarding
variable function from the switch.
(Note: You should issue AT&ZF4=n first, where n=I0C of CFV)
CF For USA NI-I & DMS-100 switch, deactivate the call forwarding
variable.
CFxy(transfer_no.) For DSS1, active the call forwarding service.
CFxy For DSS1, deactivate the call forwarding service
=B Call forwarding busy(CFB)
U Call forwarding unconditional(CFU)
NR Call forwarding no-reply(or no-response,CFNR)
=S All services
I ISDN data(unrestricted digital)
POTS 1, phonel
B POTS 2, phone2
CF? Query the status of call forwarding (DSS1 only.)
CG Diagnostics
CH? Display the accumulated charging unit of the last call.
Cl<prefix> Prefix number string to be added to the calling-party-number before
indicating to the DTE when the type of number denotes national.
CLn n=0-2048 Maximum size of user data in a packet (number of octets).
CL? Inquire the current setting of ATCLn
CN<prefix> Prefix number string to be added to the Calling-Party-Number before
indicating to the DTE when the type of number denotes national.
CPn Loopback 4 control. S83b0
CPO Disable Loopback 4.
CP1 Enable Loopback 4.
CRn n=0-3 Resumes a previously suspended call, 'n' is the call identifier
0% (DSS1).
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All the Following Commands Require a 'AT' Prefix

AT Com. Options

Function & Description Reference

/

The format of 's' is:

CSn n=0-3 Suspend a call, 'n'is the call identifier (DSS1).
07
CT Clear buffer and start the embedded protocol analyzer. Capture data
immediately and start timer.
C$ Invoke the interpretation function of the embedded protocol analyzer
and display the results on DTE.
Ds Dial 's' (numbers and options) that follows (see also S38b0, S35b4).
The options for 's' are listed as follows:
Pause for a time specified in S8. Remaining digits will be dialed as
in-band DTMF.
YO (*) Unknown type of number
Y1 International number
Y2 National number
Y3 Network specific number
Y4 Subscriber number
Y6 Abbreviated number
Z0 (%) Type of sub-address - NSAP with AFI=$50,
IA5 characters
z2 Type of sub-address - user specified, IA5 characters
NO (*) Unknown numbering plan
N1 ISDN/Telephony numbering plan (CCITT E.164/E.163)
N3 Data numbering plan (CCITT X.121)
N8 National standard numbering plan
N9 Private numbering plan

Called party sub-address delimiters
[[Yn][Nn]called_party _number][[W][,]]inband_dtmf_number
or
[[Yn][Nn]called_party number][/[Zn]called_party_subaddress/]

DAs Dial 's' (number and options) that follows for the POTS port, Phone
1.
DBs Dial 's' (number and options) that follows for the POTS port, Phone

2.
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All the Following Commands Require a 'AT' Prefix
AT Com. Options Function & Description Reference
Dis Dial 's' (number and options) that follows for ISDN data call.
DL Repeat last ATD command.
DMs Dial ‘s’ (number and options) that follows for the internal faxmodem
(LCD+M only)
DNn n=0-1 Set the Directory Numbers (USA.)
DNO=xxx  Setthe DNO value.
DNO= Clear the DNO.
DN? Query present DNs.
DSn n=0-39 Dial number stored in non-volatile RAM (NVRAM) at location 'n'. S44b3
Use '+' to dial two consecutive numbers for bundling or MPPP calls.
En Control local echo of keyboard commands. S23b0
EO Echo off
E1 (*) Echo on
Hn On/Off Hook control
HO (*) Hang up (on-hook) the ISDN Data Call, same as 'ATH'".
H1 Go off-hook.
H3 Hang up the POTS port, Phone 1.
H4 Hang up the POTS port, Phone 2.
HWR Hardware reset S38b2
In Display inquired information.
10 Display product code, same as 'ATI'.
Results:
1291 (USA)
1292  (DSS1)
1293  (1TR6)
11 Display product information and ROM checksum.
Results: ZyXEL omni.net (LCD/Plus/D)<switch>: V x.xx
where <switch>= USA, DSS1, or 1TR6.
13 Display link status report (See Description of ATI3 Output)
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All the Following Commands Require a 'AT' Prefix

PO (¥ Northern Telecom proprietary ISDN

AT Com. Options Function & Description Reference
19 Display Microsoft PnP code.
111 Display PPP status.
JAn n=0-255 Add-threshold for PPP/MP Bandwidth-On-Demand S126
(487) in Kbps unit
JSn n=0-255 Sub-threshold for PPP/MP Bandwidth-On-Demand S127
(327 in Kbps unit
KAXn n=0-63 Add-persist time interval for BOD; BOD disabled if n=0. S85b1-7
0% x= M(in Minute unit) or S(in Second unit)
KSxn n=0-63 Sub-persist time interval for BOD; BOD disabled if n=0. S125b1-7
0% x= M(in Minute unit) or S(in Second unit)
Ln n=0-3 to control speaker volume S24b4-5
LO Low volume.
L1 Low volume. (Default.)
L2 Medium volume.
L3 High volume.
Mn n=0-3 select when the speaker will be on or off S21b1-2
MO Speaker is always off.
M1 Speaker is on during call establishment, but off when receiving
carrier. (Default.)
M2 Speaker is always on.
M3 Speaker on after the last digit is dialed out and off when carrier is
detected.
MW For USA NI-1 message waiting service, disable the audible &
feature message waiting.
(0] Return to on-line state
Pn n=0-6 D-channel protocol selection (USA) for American Version

P1 National ISDN 1 (1 SPID)
P2 National ISDN 1 (2 SPID)
P3 Reserved
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All the Following Commands Require a 'AT' Prefix
AT Com. Options Function & Description Reference
P4 AT&T custom point-to-point
P5 AT&T custom point-to-multipoint (1 SPID)
P6 AT&T custom point-to-multipoint (2 SPID)
Qn n=0-2 Result code displayed S23b7
Q0 (» omni.net returns result code.
Q1 omni.net does not return result code.
Q2 omni.net returns result code but quiet after answering on a RING. S40bl
(will not show in AT&Vn)
QPn n=1-3
QP1 Display the setting of quick dial (speed dial) numbers.
QP2 Display the call-out history.
QP3 Display the call-in history.
Sr.b=n Set bit 'b' of S-register 'r' to value 'n'.
'n'is a binary digit '0' or '1'.
Sr.b? Display value of bit 'b' of S-register '
Sr=n Set S-register 'r' to value 'n'.
'n" must be a decimal number between 0 and 255.
Sr? Display value stored in S-register 'r'.
SD? Display current Date of omni.net LCD.
SD=yyyy/mm/dd Set Date of omni.net LCD.
(Note: yyyy:year, mm:month, dd:day)
ST? Display current Time of omni.net LCD.
ST=hh:mm:ss Set Time of omni.net LCD.
(Note: hh:hour, mm:munite, ss:second)
SPIDr=nnn... User enters Service Profile ID 'nnn’' (SPID), (USA only).
SPIDO First SPID number.
SPID1 Second SPID Number, if any.
SPID? Display the SPID setting(s), (USA only).
SWR Software reset S38b2
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All the Following Commands Require a 'AT' Prefix

AT Com. Options Function & Description
UNIT=xxx (0.001 ->65) save the charging fee per unit to NVRAM.
UNIT? View the value of charging fee per unit.
UPX Upload firmware to the Flash EPROM.
vn Verbal/Numeric result codes.
VO Display result code in humeric form. (See also S35b7 and the result
code table of 'ATXn’).
V1 (%) Display result code in verbose form.
Xn n=0-8 (5*) Result code options, see the Options Table.
Zn n=0-4 Reset omni.net and set power-on profile.
Zn Reset omni.net and load user profile (n=0-3).
Z4 Reset omni.net and load factory settings.
$ Basic command summary help.

Tabl e 68. Basic ' AT' Command Set
Description of ATI3 Output
The Link Status Report output appears asfollows:
ZyXEL | SDN TA LI NK STATUS REPCRT

Connect DTE Speed
Error Control Level

Prot ocol Link Speed

Cctets Recei ved 0
Cctets Sent 0
Cause

Cause Val ue 0
HDLC FCS Error 0

HDLC Receive Over-run : O
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HDLC Transmt Under-run: O

Refer to the following table for a description of the Output Parameters of the Link Status Report.

Link Status Report (ATI3) Output Parameters

Output Paral 1eter

Output Value Description

Connect DTE Speed

Current on-line DTE speed.

Error Control Level

Error control protocol used for current session.

Protocol Link Speed

Current on-line DCE speed, line speed.

Octets Received

Number of data octets received from remote.

Octets Sent Number of data octets sent to remote.
Cause Verbose disconnection reason for the last session.
Cause Value Numerical disconnection reason for the last session.

HDLC FCS Error

Errors in frame (block) checksum.
(If there are many FCS Errors, you may be experiencing problems on the line.)

HDLC Transmit Under-run

For TA's processor power measurement.

HDLC Receive Over-run

For TA's processor power measurement.

Tabl e 69. Link Status Report (ATI3) CQutput Paraneters
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Extended 'AT&' Command Set

All the Following Commands Require a 'AT' Prefix
AT Com. Options Function & Description Reference
&Cn Carrier Detect (CD) options S21b4
&CO0 CD always ON (See also S42h7).
&C1 (*) CD tracks presence of carrier (See also S38b3).
&Dn Data Terminal Ready (DTR) options. (See also S25) S21b6-7
&D0 Ignore DTR signal; assume DTR is always ON.
&D1 108.1, DTR OFF-ON transition causes dial of the default
number. (See also 'AT*Dn' and S48b4)
&D2 (*) 108.2, Data Terminal Ready, DTR OFF causes the TA to hang
up.
&D3 Same as '&D2' but DTR OFF causes the omni.net to hang up
and reset from profile 0.
&En B-channel line speed for ISDN data call. S118b2
&EO0(*)  64Kbps
&E1 56Kbps (Default for American ISDN)
&F Load factory settings to RAM as active configuration.
&Hn DTE port 1 Data-flow control, DTE/DCE. S27b3-5
&HO Flow control disabled.
&H3 (*) Hardware (CTS/RTS) flow control.
&H4 Software (XON/XOFF) flow control.
&Jn Bundle selection (See also S100) S87b5-6
&J0 (¥) Bundle connection is disabled.
&J1 Bundle connection is enabled in answer mode only.
&J2 Bundle connection is enabled in call mode only.
&J3 Bundle connection is enabled in both directions.
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All the Following Commands Require a 'AT' Prefix
AT Com. Options Function & Description Reference
&Kn S27h0-1
&KO Disables data compression
&K1 Automatic data compression (Default.)
&K2 Enables MNP 5 data compression
&K3 Enables V.42 bis data compression.
&Knn PPP/V.120/X.75 data compression control. S83h2
&K must be followed by two digits.
&KO00 Disable V.42bis.
&Ka4 Enable V.42bis (PPP/V.120/X.75), STAC (PPP)
&Ln POTS port selection during call answering. S84b5
&LO Set priority to POTS port, Phone 1.
&L1 Set priority to POTS port, Phone 2, and internal modem.
&0n Set default call type for conventional dialing commands. S83b4-5
&00 ATDs, ATDPs, and ATDTs default to make calls for the POTS
port, Phone 2, and fax/modem.
&01 Auto-selection of 64kbps and 3.1 kHz on outgoing calls (LCD+M
only).
&02 ATDs, ATDPs, and ATDTSs default to make ISDN data calls.
&03 ATDs, ATDPs, and ATDTSs default to make calls for the POTS
port, Phone 1.
&Sn Data Set Ready (DSR) function selection. S21b3
&S0 (*) DSR overridden, DSR always ON.
&S1 DSR according to CCITT (ITU-TSS). (See also S41b5, S44b4)
&Tn omni.net testing.
&T9 Initiate ISDN Loopback test.
&T10 Initiate ISDN Loopback with self-test.
&T11 Initiate ISDN Loopback from B1, through switch, to B2.
&Vn View profile settings.
&V0 View current active settings.
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All the Following Commands Require a 'AT' Prefix

AT Com. Options Function & Description Reference
&V1-4 View the (n-1)th user profile settings (n=1-4).
&V5 View factory-set default settings.
&V6 View POTS port, Phone 1 setting.
&V7 View POTS port, Phone 2 setting.
&Wn n=0-3 Write current settings to user profile 'n'in NVRAM.
(See also S35h6)
&Z7? Display all the phone numbers stored in NVRAM.
&Zn=s n=0-39 Write phone number 's' to NVRAM at location 'n' (n=0-39).
Use AT*Dn or ATS29=n to set the default dial pointer.
&ZIn=s n=0-7 Assign the phone number (including subaddress, if any) for
—oh various B-channel protocols. In answer mode, these numbers
S=p t? N€ " will be compared with the received called_party _number and
number called_party _subaddress information. The call will be accepted
using the specific protocol if the assigned number of this protocol
matches with the called_party_number.
&Z10=s Assign the phone number for X.75.
&Z11=s Assign the phone number for V.110.
&Z12=s Assign the phone number for V.120.
&Z13=s Assign the phone number for PPP, PPP/MP.
&Zl4=s Assign the phone number for ISDN data.
(Multi-Auto Answering, auto detect the protocols.)
&Z16=s Assign the phone number for POTS port, Phone 2 and modem.
&ZI7=s Assign the phone number for POTS port, Phone 1.
&Z1? Display the phone number (including subaddress, if any) for
various B-channel protocols.
&ZFn=s n=0-4 For USA NI-1 switch only, assign the relative ISDN Ordering
~0-63 Code, IOC (or dial access code) for each supplementary
S=U service.
&ZF0=s  Assign the IOC for Conference.
&ZF1=s  Assign the IOC for Drop.
&ZF2=s Assign the |OC for Transfer.
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All the Following Commands Require a 'AT' Prefix

AT Com.  Options
&ZF3=s
&ZF4=s

Function & Description
Assign the IOC for Message Waiting.
Assign the 10C for Call Forwarding.

Reference

&ZF?

Show the setting of '‘AT&ZFn=s'

&ZOx=s

x=I
X=A
x=B

Write own phone number (including sub-address, if any).

The number specified by '&Z0Ox" will be used as the calling party
number while dialing.

(DSS1 only)
ISDN Data.
POTS port, Phone 1.
POTS port, Phone 2.

&Z07?

Display the own phone numbers assigned via the 'AT&ZOx=s'
command (DSS1 only).

&ZPx=s

Write service provider preselect number. (DSS1 only)

The number specified by &ZPx will be inserted in the front of the
called_party _number while dialing.

X =1 (ISDN)
X =A (POTS port, phone 1)
X =B (POTS port, phone 2)

&ZP?

Display the service provider preselect numbers assigned via the
'AT&ZPx=s' command. (DSS1 only)

Tabl e 70. Extended ' AT& Comand Set
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Extended 'AT* Command Set

All the Following Commands Require a 'AT' Prefix

AT Com. Options Function & Description Reference

*Cn Character length, including start, stop and parity bit. S15b3-4
*CO (%) DTE port 10-bit character length.

*Dn n=0-39 Set default dial pointer at telephone directory location 'n'. S29
*DO (*) (See also S35b4 and S38b0)

*Gn Security function selection. S36b5-7

*GO (*) Disable security function.

*G1l Enable type 1 security, with password check (Proprietary).

*G2 Enable type 1 security, with password check and call back

(Proprietary).

*G3 Enable type 2 security, with password check.

*G4 Enable type 2 security, with password check and call back.

*G5 Enable type 2 security, with password check and call back,

remote site enters the call back number.

*GCn n=0-1 Call-back function selection. S119b0
*GCO (*) Disable call-back function.

*GC1 Enable call-back function.
*HCn n=0-4 Assign call-back phone number, 's' to storage location, 'n'.
*Hn n=0-39 Modify user password table at location 'n'.
*HS Modify supervisory password (Default:: See User's Manual)
*T Recall the last CND (Caller ID) information.
*V View the password table.
*C View the call-back number table.
Fax*VC View the call-back number table.

Tabl e 71. Extended ' AT*' Command Set
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Fax Command

All the Following Commands Require a 'AT' Prefix
AT Com. Value Function & Description Reference
+FCLASS=n Sarvice class sdlection FAX CLASS1
=0 Setsto modem mode.
n=1 Sets to Class 1 mode
+FTS=n 0-255 Stops transmission and pauses, in 10ms units.
+FRS=n 0-255 Waits for silence, in 10ms units.
+FTM=<MOD> Transmits data with a <MOD> carrier.
+FRM=<MOD> Receives data with a <MOD> carrier.
+FTH=<MOD> Transmits HDLC data with a <MOD> carrier.
+FRH=<MOD> Receives HDLC data with a <MOD> carrier.

Tabl e 71a. Fax Conmmand

The <M OD> parameter takes on the following values:

M odulation values

Value |ModLtlation Speed |Requirements

3 V.21ch.2 300 Required for FTH &FRH

24 V. 27ter 2400 Required for FTH & FRH & FTM & FRM
48 V. 27ter 4800 Required for FTH & FRH & FTM & FRM
72 V. 29 7200 Required for FTH & FRH & FTM & FRM
73 V.17 7200 Required for FTH & FRH & FTM & FRM
74 V. 17 wist 7200 Required for FTH & FRH & FTM & FRM
96 V.29 9600 Required for FTH & FRH & FTM & FRM
97 V.17 9600 Required for FTH & FRH & FTM & FRM
98 V. 17 wist 9600 Required for FTH & FRH & FTM & FRM
121 V. 17 12000 |Required for FTH & FRH & FTM & FRM
122 V. 17wist 12000 |Required for FTH & FRH & FTM & FRM
145 V. 17 14400 |Required for FTH & FRH & FTM & FRM
146 V. 17wist 14400 |Required for FTH & FRH & FTM & FRM

*w/st meanswith V. 17 short training
Tabl e 71b. Modul ati on val ues
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Appendix B
Status Registers & Result Codes

Sregigters (Status Registers) contain va uesthat determine and reflect how your omni.net Termina
Adapter (TA) operates and executes commands. Y ou can read the values and change them, using
either termina commands or the TA's pandl controls with the same results.

Every user profile corresponds to a separate set of S-register values, but when we mention
Sregigters, we are referring to the onesthat correspond to the ective prafile. If you want to read or
change the valuesin aprofile that is currently inactive, you will first have to recall that profile to
makeit active.

At thetime of this edition of the manual, the omni.net is equipped with 125 S-registers, from SO to
S124. S0to S11 are standard AT S-registers, and S12 to S124 are mostly bit-map configured.
Changesin the bit-map configuration can have the same effect asissuing AT Commands. However,
it isrecommended to use equivalent AT Commands.

Viewing and Setting S-Registers

Thereare several AT Commandsthat are used to view the values stored in the Sregigters.

Viewing S-registers
To digplay the value stored in Sregister 'r' use the following AT command:

o ATSr?

B-1



Technical Reference for ZyXEL omni.net series

Toview dl of the Sregister settingsusethe'&Vn' AT command:

o AT&Vn

The following table summarizes the S-register viewing commands.

S-register ' iewing AT

Comr ands Description
ATSr r=0-124 Display the value stored in S-register 'r'.
AT&Vn n=0-7 View all of the S-register settings.
&V0 View S-register settings for current active profile.

&V1to &V4 | View settings for user profile number (n-1).

&V5 View the factory set default settings.
&\V6 View the POTS port 1 setting, Phone 1. (for omni.net LCD/PIlus).
&V7 View the POTS port 2 setting, Phone 2. (for omni.net LCD/Plus).

Note: The S-register values may be displayed in either Decimal or Hexadecimal format when using the
preceding commands. Bit 3 of S-register 84 sets which numbering system is used for display.

ATS84b3=0 Display in decimal format.

ATS84b3=1 Display in Hex format.

For example, to display the value of bit 'm' of S-register 'r', use:

m  ATSbn?

Table 72. S-regi ster Viewi ng AT Conmands
Setting S-registers
In order to changethe valuein S-regigter 'r' to value 'n', use:
B ATSr =n (range 0-255)
In order to change the value in a specific bit 'm' of S-register 'r', use:
B ATSr bn¥n (range 0-1)

In both commands, 'n' isadecima number in the given range. Whilethefirst command modifiesdl
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bitsin the S-register s multaneoudy, the second command lets you change bit 'm' without affecting
other bitsin this S-register. When using AT Sr=n, you need to do a conversion to or from the binary
number to find out which bits you manipul ate.

For example, if you want to set S38 hit 3to 1 for a specific application, you may either usethe
straight-forward command ATS38b3=1 or use the following AT S38=n command, asexplained in
thefollowing example:

1. Readthevauefrom S38 using ATS38?

~ NOTE: Thevaues used in the example below differ from the actual
- valuesinthe S-register and are used for demonstration purposes only.

2. Convert it to binary, using the following weight table:

Bit Binar value Decir 1al value Hexadecin al value
0 00000001 1 $01
1 00000010 2 $02
2 00000100 4 $04
3 00001000 8 $08
4 00010000 16 $10
5 00100000 32 $20
6 01000000 64 $40
7 10000000 128 $80

3. Tosethit3to 1 (binary), do alogic OR operation with the value.

()peration Example-1 Example-2
Binary Dec. | Hex 3inary Dec. Hex.
10001000 136 | $88 | 01000000 64 $40
OR 00001000 8 $08 | 00001000 8 $08
10001000 136 | $88 | 01001000 72 $48
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4. Tosethit 3to 0 (binary), you must invert the value using alogic NOT operation and thendo a

logic AND operation.
()peration Exam| le-1 Exam| le-2
Binary Dec. | Hex Binary Dec. | Hex.
NOT 00001000 8 $08 00001000 8 $08
11110111 247 | $F7 11110111 247 $F7
AND 10001000 136 | $88 01000000 64 $40
10000000 128 | $80 01000000 64 $40

5. Findly, using theresult decima vaue'n', issue an AT S38=n to set the register S38 to the new
desired value.

S-Register Descriptions

In most bit-mapped S-registers, the default bit valueis 0 (which isthe normal stuation), only the
non-default situation is described. Some reserved bits are for factory use and the user should not
change them.

Vauesfollowed by an asterisk (*) are the factory set default settings.

The following sections provide a description for each Sregister.
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Basic S-Registers 'ATSn=x"

All the Following Commands Require a 'AT' Prefix

S Com. Function & Description -Definition
S0= Set the number of rings on which the omni.net will answer. +000
A0 value disables auto-answer.
Sl= Counts and stores number of rings from an incoming call. +000
S2= Define escape code character, default <+> (43 dec.). +043
S3= Define ASCII Carriage Return. +013
S4= Define ASCII Line Feed. +010
S5= Define ASCII Backspace. +008
S7= Set duration, in number of seconds, omni.net waits for a connection. +060
S8= Set duration, in seconds, for pause (,) option in Dial command and pause +002

between command re-executions for Repeat (>) command.

Tabl e 73. Basi ¢ S-Regi sters ' ATSn=x'
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Extended S-Registers "ATSnh=x"

All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
S14= bit dec hex  Bit mapped register +002
0 0 0 omni.net auto-handshake mode on originate mode.
1 1 omni.net auto-handshake mode on answer mode.
S15= bit dec hex Bit mapped register +130
01 0 0 Even parity
2 2(*) No parity
2 0 0(*) 1 stop bit
43 0 0(*) 10-bit character length *CO
75 0 0 Profile 0 as active settings after power on. Z0
32 20 Profile 1 as active settings after power on. Z1
64 40 Profile 2 as active settings after power on. Z2
96 60 Profile 3 as active settings after power on. Z3
128 80 Factory default as active settings after power on. Z4
()
S16= dec Hex Test status register. +000
0 0 No test in progress.
9 9 Loopback test in progress. &T9
10 A Loopback with self-test in progress. &T10
11 B Loopback from B1, through switch, to B2. &T11
S18= dec Force omni.net to fix DTE baud rate when idle. +000
0 Disable fixed baud function
1-14, 1-E, Enable baud rate to be fixed when answering.
32 20

Baud rate value settings same as S20, except for S18=32 at

230400 bps.
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All the Following Commands Require a 'AT' Prefix
S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
S20= dec hex DTE port speed (bps). +003
Auto detected from AT Command.
0 0 230400 bps
1 1 115200 bps
3 3 57600 bps
4 4 38400 bps
5 5 19200 bps
9 9 9600 bps
11 B 4800 bps
12 Cc 2400 bps
13 D 1200 bps
14 E 460800 bps
S21= bit dec Hex Bit mapped register +178
0-1 For omni.net LCD+M only.
3 0 0 DSR always On. &S0
8 8 According to CCITT (see also S44b4, S41b5). &S1
4 0 0 CD always On. &CO0
16 10 CD tracks presence of data connection (see also S38b3). &C1
5 0 0 CTS follows RTS, in synchronous mode. &RO
32 20 Ignore RTS (CTS always On), in synchronous mode &R1
67 O 0 Assume DTR always On. &D0
64 40 108.1, DTR Off-On transition causes dial of the default &D1
number.
128 80 108.2 Data Terminal Ready, DTR Off causes the omni.net to &D2
hang up and return to command state.
192 CO 108.2, DTR Off causes the omni.net to hang up and reset &D3
the omni.net to profile #0 after DTR dropped.
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
S23= bit dec hex Bit mapped register +105
0 0 0 Command echo disabled. EO
1 1 Command echo enabled. E1l
2 0 0 Insertion is not allowed during a phone call.
4 4 Insertion is allowed during a phone call.
35 0 0 ATXO0 (See result code table).
8 8 ATX1 dec hex AT
16 10 ATX2 40 28 X5
24 18 ATX3 48 30 X6
32 20 ATX4 56 38 X7
6 0 0 Display result code in numeric format (see S35b7). VO
64 40 Display result code in verbose format. Vi
7 0 0 omni.net returns result code. Q0
128 80 omni.net does not return result code (see S40b1). Q1
S24= bit dec hex Bit mapped register +34
2 0 0 Ignore the setting of S21(b1-2) when Phone 1 keypad-dial.
1 1 The setting of S21(b1-2) will be affected to Phone 1
keypad-dial.
3 0 0 Ignore the setting of S21(b1-2) when Phone 2 keypad-dial.
1 1 The setting of S21(b1-2) will be affected to Phone 2
keypad-dial.
6 0 0 POTS Port tone volume low.
1 1 POTS Port tone volume high.
S27= bit dec hex Bitmapped register +156
0-2 Modem data compress (for omni.net LCD+M only)
35 0 0 DTE port Flow Control disabled. &HO
24 18 DTE port Hardware (RTS/CTS) flow control. &H3
40 28 Reserved. &H5
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All the Following Commands Require a 'AT' Prefix
S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
S29= 0-39 0-39 Set default dial phone number pointer, use 'AT&Zn=s'to +000 *D
store phone numbers.

S31= 0-25 O-FF Holds the ASCII decimal value of the XON. +017

5
S32= 0-25 O-FF Holds the ASCII decimal value of the XOFF. +019

5
S35= bit dec hex Bit mapped register

6 64 30 Enable password protection to profile saving, when &Wn
<AT&Wn> is issued, and the 'n’ profile in the memory has
this bit on, supervisory password will be requested.

7 128 60 Enable extended numerical result codes from 50-71 when VO
an error corrected connection is made. Use with 'ATVO' (see S23b6
result code table).

S36= bit dec hex Bit mapped register +000

5-7 Security function control register

o® O Disable security function. *GO
32 20 Enable type 1 security, with password check (Proprietary). *G1l
64 40 Enable type 1 security, with password check and callback *G2
(Proprietary).
96 60 Enable type 2 security, with password check. *G3
128 80 Enable type 2 security, with password check and callback. *G4
160 A0 Enable type 2 security, with password check and callback. *G5
Remote site enters the callback number.
S38= bit dec hex Bit mapped register +000

0 1 1 Repeatedly dialing default number. *Dn, S29

1-2 Reserved.

2 4 4 Key for ATSWR, ATHWR.

3 DCD on/off sequence follows UNIX standard, DCD high &C1 S21b4
before connect message is sent, DCD off after last DCE
response is sent.

S40= bit dec hex Bit mapped register +000

1 2 2 No result code displayed in answer mode. Q2
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
S41= bit dec hex  Bit mapped register +000
3 8 8 Enable CCITT signals 140 and 141 on EIA-232D interface.
5 32 20 DSR follows DCD and pulses (see S44b4). &Sn
6 64 40 Force S0>=2. SO
S42= bit dec hex Bit mapped register +000
3 8 8 Disable escape sequence code in answer mode.
6 64 40 Disable <RINGING> result code. Xn
7 128 80 DCD forced on, but pulse off for 0.5 seconds at carrier loss. &CO
S44= bit dec hex Bit mapped register +000
3 8 8 'ATDSn' initiates auto-dial of the stored numbers &Zn
consecutively until connection is made. S38b0
4 16 10 DSR follows DTR (see also S41b5). &Sn
S50= 0-25 Inactivity timer for RS 232 port. +000
° This timer counts when there is no data flow in or out of the
RS 232 serial port; omni.net will hang up , when timed out.
Units is 10 seconds.
‘000’ disables timer.
S56= 0-25 O-FF Hook flash detected time for POTS port adapter, in units of +050
5 10ms.
Default setting 50 = 0.5 seconds.
S57= fax Class
S61= bit dec  hex
3 o™ O MP data sent in rotate mode.
1 1 MP data sent in split mode.
S64= dec  hex +005
2-25 0-FF  Security callback timer in unit of 1 second.
S78= bit dec hex  Bit mapped register

0 o™ O Can get busy tone from Phone 1.
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All the Following Commands Require a 'AT' Prefix
S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
1 1 Can NOT get busy tone from Phone 1.
1 0 0 Can get busy tone from Phone 2.
2 2 Can NOT get busy tone from Phone 2.
2 o® O Disable the 'RING' message to DTE port for analog call.
4 4 Enable the 'RING' message to DTE port for analog call.
S79= bit dec hex Bit mapped register. +000
0 o™ o0 Ignore POTS port 1 global incoming call when port 1 is busy.
1 1 Discard POTS port 1 global incoming call when port 1 is
busy (Sending RELEASE COMPLETE).
0 0 Ignore POTS port 2 global incoming call when port 2 is busy.
2 2 Discard POTS port 2 global incoming call when port 2 is
busy (Sending RELEASE COMPLETE).
2 0 0 POTS 1 call-waiting/multiple-answer disabled.
4(* 4 POTS 1 call-waiting/multiple-answer enabled.
3 0 0 POTS 2 call-waiting/multiple-answer disabled.
8(*) 8 POTS 2 call-waiting/multiple-answer enabled.
4 o® O POTS port 1 is connected to a telephone.
16 10 POTS port 1 is connected to a Fax/Modem.
5 o® O POTS port 2 is connected to a telephone.
32 20 POTS port 2 is connected to a Fax/Modem.
7 o® O Sending RELEASE COMPLETE will cause ‘call reject’ for
'‘ATHT'.
128 80 Sending RELEASE COMPLETE will cause 'user busy’ for
'‘ATHT'.
S80= bit dec hex Bit-mapped register +000
4 o™ O Not sending Low Layer Compatibility information for POTS
port 2.
16 10 Sending Low Layer Compatibility information for POTS port
2.
6 o™ O Not sending Low Layer Compatibility information for ISDN
data call.
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
64 40 Sending Low Layer Compatibility information for ISDN data
call.
7 o™ O Not send Low Layer Compatibility information for POTS port
1.
128 80 Sending Low Layer Compatibility information for POTS port
1.
S82= dec ISDN B-channel protocol. Bn
60 V.120 64000
61 V.120 56000
62 X.75 64000 Transparent
63 X.75 56000 Transparent
64 X.75 64000 T.70
65 X.75 56000 T.70
70 X.75 64000 BTX
71 X.75 56000 BTX
72 V.110 64000
73 V.110 56000
74 PPP async to sync 64K
75 PPP async to sync 56K
76 SLIP to sync HDLC conversion 64K.
7 SLIP to sync HDLC conversion 56K.
S83= bit dec hex Bit-mapped register +000
2 0 ISDN without V.42bis. &K00
4 4 ISDN with V.42bis if applicable. &K44
45 0 0 ATDs, ATDPs, and ATDTs is mapped to ATDBs. &00
32 20(*) ATDs, ATDPs, and ATDTs is mapped to ATDIs. &02
48 30 ATDs, ATDPs, and ATDTs is mapped to ATDAs. &03
7 0 0(*) ISDN data call using normal Bearer Service.
(for USA only)
128 80 ISDN data call using VVoice Bearer Service.
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All the Following Commands Require a 'AT' Prefix
S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
S84= bit dec  hex
0-2 Embedded Protocol Analyzer control. CCn
0 1 1 Capture DTE-DCE interface protocol information.
1 2 2 Capture B-channel (X.75 or V.120) frames.
2 4 4 Capture D-channel protocol information.
3 0 0(*) Display S register value in decimal format.
8 8 Display S register value in hex format.
4 o® O Indicate Caller ID after the 1st RING message.
16 10 Disable Caller ID indication.
5 0 0 POTS port 1 has higher priority for answering an analog call. &L0
32 20 POTS port 2 has higher priority for answering an analog call. &Ll
S85= bit dec  hex
0 0 0 Call Bumping function disabled. CEO
1 1(*) Call Bumping function enabled. CEl
1-6 0(*) Add-persist time interval. KAXn
7 0 0(*) S85bl-6isin Second unit. KASN
128 80 S85b1-6 is in Minute unit. KAMnN
S87= bit dec  hex
0 o® O Enable POTS port 1 to receive global calls.
1 1 Disable POTS port 1 to receive global calls.
1 o O Enable POTS port 2 to receive global calls.
2 2 Disable POTS port 2 to receive global calls.
2 o® O CHAP/PAP for authentication conversion.
4 4 PAP only for authentication conversion.
4 o® O Result code 46 for X7 is CONNECT 112K/..
Result code 47 for X7 is CONNECT 128K/..
16 10 Result code 46 for X7 is CONNECT 112000..
Result code 47 for X7 is CONNECT 128000..
56 0(® O Bundle connection is disabled. &Jn
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
32 20 Bundle connection is enabled in answer mode only.
64 40 Bundle connection is enabled in call mode only.
96 60 Bundle connection is enabled in both directions.
S89= bit dec hex Bundle and data encryption control.
5 0 0 Disable the metering pulse of POTS port 2.
32 32 Enable the metering pulse of POTS port 2.
6 0 0 Disable the metering pulse of POTS port 1.
64 40 Enable the metering pulse of POTS port 1.
S100= dec hex B-channel bundling protocol selection
0 0(*) Multiple Link Protocol (MLP)
S102= Outgoing ISDN data type. Bnn
Value has the same definition as S82.
S104+n= dec hex Outgoing Service Indicator (for 1TR6 only),
n=0, POTSs port, Phone 2
n=2, ISDN data
n=3, POTS port, Phone 1
1 1 Fernsprechen
2 2 a/b - Dienste
7 7 Daten bertragung 64 Kbps. The defaults are :
*3104=1 - for POTS port 2
*s105= -reserved
*s106=7 - for ISDN data
*s5107=1 - for POTS port 1
S108+n= dec hex Outgoing Service Additional (for 1TR6 only) Information.
n=1, POTS port, Phone 2
n=2, ISDN data
n=3, POTS port, Phone 1
SI=1 1 1(*) ISDN-Fernsprechen 3.1 kHz
2 2 Fernsprechen analog
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description

+Def./Ref.

SI=2 2 2 Fax Gruppe 3

3 3(*) Daten Ober Modem

4 4 Btx Ober Modem
SI=7 0 0 Daten bertragung 64 Kbps (X.75 SLP)
11------ Async. V.110
01------ Extensions of async.
--0----- * Number of data bits: 8
--1----- Number of data bits: 7
---0---- * Number of stop bits: 1
---1---- Number of stop bits: 2
----0--- * No parity
----1--- Even parity
11---000 1200 bps
11---011 2400 bps
11---100 4800 bps
11---101 9600 bps
11---110 14400 bps
11---111 (%) 19200 bps
01---000 38400 bps
1010- - - - Sync. V.110
10100000 1200 bps
10100011 2400 bps
10100100 4800 bps
10100101 9600 bps
10100110 14400 bps
10100111 19200 bps
10101000 48000 bps
10101001 56000 bps
10101010 56000 bps for 56kbit-network
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
10101111 In band negotiation
S108+n= dec hex High Layer Compatibility (Non-1TR6)
n=1, POTS port, Phone 2
n=2, ISDN data

n=3, POTS port, Phone 1

o™ O No High-Layer-Compatibility information element will be
sent.

1 1 Telephone

4 4 Facsimile Group 2/3
40 28 Teletex service (Rec.F.220)
49 31 Teletex service (Rec.F.200)

50 32 Information Interworking for Video Services (Rec.F.300
T.110)

53 35 Telex service (Rec.F.60)

56 38 Message Handling Systems (MHS) (Rec.X.400 series)
65 41 OSI application (Rec.X.200 series)

S114= I-field data length (MSB byte)
S115= | -field data length (LSB byte)
S117= V.110 user rate Bln

S118= bit dec  hex
0 o(® O Enable dial-in call.

1 1 Disable dial-in call (dial out only).
2 0o® O Default B-channel line speed is 64Kbps for ISDN data call. &EO0
4 4 Default B-channel line speed is 56Kbps for ISDN data call &E1

3 oM O Disable CHAP option for PPP/MLPPP.
8 8 Enable CHAP option for PPP/MLPPP.

4 o(® O Use 3.1KHz Bearer service whenever possible for POTS
port, Phone 2.
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
16 10 Use Speech Bearer service whenever possible for POTS
port, Phone 2.
5 o® O Use 3.1KHz Bearer service whenever possible for POTS
port, Phone 1.
32 20 Use Speech Bearer service whenever possible for POTS
port, Phone 1.
6 o O Enable the a/b adapter to accept global calls.
64 40 Forbid the POTS port to accept global calls.
7 o® O Enable analog incoming calls.
128 80 Reject analog incoming calls.
(pure ISDN data).
S119= bit dec  hex
0 o® O Disable callback function (See 'AT*CG).
1 1 Enable callback function.
1 o O D-channel layer-2(LAPD) 'point-to-multipoint' operation
mode.
(dynamic TEI, 64 <=n <= 126).
2 2 D-channel layer-2(LAPD) 'point-to-point' operation mode.
(static TEI=0).
2 o O Disable ‘overlap receiving' signaling function.
(for ISDN supplementary service ‘MSN').
4 4 Enable ‘overlap receiving' signaling.
(for ISDN supplementary service DDI).
3 o O When no MSN (EAZ) is matched, the inbound call will be
ignored.
Note: default = 1 for USA, default = O for other
8 8 When no MSN (EAZ) is matched, use default protocol to
accept.
4 0 0 V.110 user rate = 19200 bps if DTE speed greater than
19200 bps
16 10 V.110 user rate = 38400 bps if DTE speed greater than

)

38400 bps
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.

5 o™ O Enable normal MSN function &ZIn

32 20 Treat the number assigned by '&ZI=n..." as sub-address, and
match with the called_party_subaddress for inbound call
routing.

S120= bit dec  hex

0 o® O Enable POTS port 1 call out.
1 1 Disable POTS port 1 call out.
1 o® O Enable POTS port 2 call out.
2 2 Disable POTS port 2 call out.
2 o™ O Enable multi-answering while omni.net LCD MSN is not
assigned.
4 4 Handle incoming call according to 'AT&Ln' setting.
3 o® O If S120b2=1 is set and the POTS port is busy, this call will be
routed to another POTS port.
8 8 If S120b2=1 is set and the POTS port is busy, this call will be
rejected.
4 o™ O Enable omni.net LCD to accept global calls for a/b adapter

and ISDN data.

16 10 Forbid omni.net LCD to accept incoming calls with MSN
unmatched for a/b adapter and ISDN data.

(including global calls, see 'AT&ZI=s')
5 o® O Reserved.
6 0%

o

Disable supplementary service 'CLIR' (Calling Line
Identification Restriction).

64 40 Enable supplementary service 'CLIR' (Calling Line
Identification Restriction).

7 0 0 Feature (flex)phone functions are enabled when pressing
Flash key on the phone set.

128 80 Supplementary service functions are enabled when pressing
Flash key on phone set.

(For USA default=1, for DSS1 default=0)

S121= bit dec  hex
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description

+Def./Ref.

0-1 03 0-3 Programmable ring frequency, using following value to
choose ring frequency:
o o0 50Hz
1 1 40Hz
2 2 25Hz
3 3 20Hz
4 o O D-channel L2 send DISC actively.
16 16 D-channel L2 doesn't sent DISC.
2-3,5-7 Reserved.
S122= bit dec  hex
0-1 0-3 0-3 Selecta preferred B-channel for outgoing data call (USA
only).
o O Any channel.
1 1 Reserved.
2 2 B1-channel preferred.
3 3 B2-channel preferred.
2-4 028 0-28 Setsequence for multi auto dial out.
0 0 PPP+X.75
4 4 PPP+X.75+T.70+ISO_8208+T.90+BTX
8 8 X.75+T.70+ISO_8208+T.90+BTX+PPP
12 C PPP+V.120
16 10 V.120+PPP
20 14 PPP+X.75+V.120
24 18 PPP+V.120+X.75
28 1C X.75+V.120+PPP
5 0 0 Disable multi auto dial out.
32 20 Enable multi auto dial out.
6 0 0 Choose MDMF format as FSK caller ID output
40 64 Choose SDMF format as FSK caller ID output
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All the Following Commands Require a 'AT' Prefix

S Com. ‘ bit ‘ dec ‘ hex ‘ Function and description +Def./Ref.
7 Reserved.
S123= bit dec  hex
0 0-3 0-3  Select Caller ID signaling method.
o™ O Country default.
1 1 DTMF, prior to ring.
2 2 ETS FSK, during ring.
3 3 ETSI FSK, prior to ring.
2-7 Reserved
S124= dec hex Empty IP packet interval for PPP +000
0-25 O-FF inunits of 1s.
5
S125= bit dec  hex
1-6 0(*) Sub-persist time interval. KSxn
7 0 0(*) S125b1-6isin Second unit. KSSn
128 80 S125b1-6 is in Minute unit. KSMn
S126= bit dec  hex
0-25 O-FF Add-threshold for BOD in Kbps unit JAN,+48
5
S127= bit dec  hex
0-25 O-FF Sub-threshold for BOD in Kbps unit JSn,+32
5
Notes:
® In 'Reference’ column, ‘AT is omitted when AT command is referred to.
®  +nnn is manufacturer default when listed in ‘Reference’ column.
®  Dbit = S-register bit number, ‘b, used in 'ATSr.b=n', 'ATSr.b=?"
® dec = Decimal value, ‘X, used in 'ATSn=x'
® hex = Hex value, used in omni.net LCD model for setting 'STATUS REGISTER' manually from front

panel.

Tabl e 74. Extended S-Regi sters "ATSh=x"
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'‘ATXn' Result Code Option Table

The following table shows the different options available when setting the 'ATXn' command. The

default valuefor 'n'is 5 when the omni.net is shipped:

ATVO ATV1 ATX0 X1 X2 X3 X4 X5 X6 X7 X8
0 OK \% \% \% \% \% \% \% \% \%
1 CONNECT \% \% \% \% \% @ $ # &
2 RING \Y \Y \Y \Y \Y \Y \Y \Y \Y
3 NO CARRIER \% \% \% \% \% \% \% \% \%
4 ERROR \% \% \% \% \% \% \% \% \%
5 CONNECT 1200 % % % % @ $ # &
6 NO DIAL TONE \% \% \% \% \% \%
7 BUSY \% \% \% \% \% \%
8 NO ANSWER \% \% \% \% \% \%
9 RINGING* \Y \Y \Y \Y \Y \%
10 CONNECT 2400 % % % % @ $ # &
11 CONNECT 4800 % % % % @ $ # &
12 CONNECT 9600 % % % % @ $ # &
14 CONNECT 19200 % % % % @ $ # &
15 CONNECT 7200 % % % % @ $ # &
16 CONNECT 12000 % % % % @ $ # &
17 CONNECT 14400 % % % % @ $ # &
18 CONNECT 16800 % % % % @ $ # &
19 CONNECT 38400 % % % % @ &
20 CONNECT 57600 % % % % @ &
21 CONNECT 76800 % % % % @ &
22 CONNECT 115200 % % % % @ &
23 CONNECT 230400 % % % % @ &
24 CONNECT 460800 % % % % @ &
25 CONNECT 921600 % % % % @ &
26 CONNECT 307200 % % % % @ &
27 CONNECT 153600 % % % % @ &
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ATVO ATV1 ATX0 X1 X2 X3 X4 X5 X6 X7 X8
28 CONNECT 102400 % % % % @ &
29 CONNECT 61440 % % % % @ &
30 CONNECT 51200 % % % % @ &
31 CONNECT 62400 % % % % @ &
32 CONNECT 124800 % % % % @ &
33 CONNECT 62400 % % % % @ &
34 CONNECT 41600 % % % % @ &
35 CONNECT 31200 % % % % @ $ # &
36 CONNECT 249600 % % % % @ &
37 CONNECT 20800 % % % % @ &
38 CONNECT 33600 % % % % @ $ # &
39 CONNECT 28800 % % % % @ $ # &
40 CONNECT 26400 % % % % @ $ # &
41 CONNECT 24000 % % % % @ $ # &
42 CONNECT 21600 % % % % @ $ # &
43 CONNECT 48000 % % % % @ $ # &
44 CONNECT 56000 % % % % @ $ # &
45 CONNECT 64000 % % % % @ $ # &
46 CONNECT 112000 % % % % @ $ # &
47 CONNECT 128000 % % % % @ $ # &

*. Use 'S42b6' to disable 'RINGING' result code.

Tabl e 75. ' ATXn'

Result Code Option Table
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Result Code for Internal Fax/Modem (for ZyXEL omni.net LCD+M
only)

Theinterna fax/modem will report the connect speed in the following format:
1. ATX1-ATX4(%): <cr><If>CONNECT DTE_Speed<cr><|f>

2. ATX5("): <cr><If>CONNECT DTE_Speed/Modem DCE_Speed/Data Compression<cr><|f>
example: CONNECT 115200/M odem 33600/V 42b

3. ATX6: <cr><If>CONNECT DCE_Speed[/Error_Code]<cr><|f>
example: CONNECT 33600/ARQ

4. ATX7(&): <cr><If>CONNECT DCE_Speed/Data Compression<cr><If>
example: CONNECT 33600/V42b

Note: Datacompression =V42b, MNP5, or NONE

The following table shows the additional result codesthat doesnot includein‘ ATXn' result code
option table of omni.net series.

ATVO code ATV1 String X0 X1-X4 X5 X6 X7 X8
121 CONNECT 28000 % A $ * &
120 CONNECT 29333 % A $ * &
119 CONNECT 30666 % A $ * &
118 CONNECT 32000 % A $ * &
117 CONNECT 33333 % A $ * &
116 CONNECT 34666 % A $ * &
115 CONNECT 36000 % A $ * &
114 CONNECT 37333 % n $ * &
113 CONNECT 38666 % A $ * &
112 CONNECT 40000 % A $ * &
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111 CONNECT 41333 % n $ &
110 CONNECT 42666 % n $ &
109 CONNECT 44000 % n $ &
108 CONNECT 45333 % n $ &
107 CONNECT 46666 % n $ &
106 CONNECT 48000 % " $ &
105 CONNECT 49333 % n $ &
104 CONNECT 50666 % n $ &
103 CONNECT 52000 % n $ &
102 CONNECT 53333 % n $ &
101 CONNECT 54666 % " $ &
100 CONNECT 56000 % n $ &
Tabl e 76. Additional Result Codes
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Result Code Chart Symbol Reference

V | Supported
% | Reporting the DTE rate as: <cr><If>CONNECT DTE_Speed<cr><If>
@ | <cr><Ii>CONNECT DTE_Speed/Protocol[DCE_Speed/Error_Control[/Data_Compression]]<cr><If>
$ | <cr><If>CONNECT DCE_Speed|[/Error_Code]<cr><If>
Example: CONNECT 64000/ARQ
# | <cr><If>CONNECT DCE_Speed/Error_Code/Protocol[/Error_Control[/Data_Compression]]<cr><If>
A | <cr><If>CONNECT DTE_Speed/Modem DCE_Speed/Data_Compression<cr><If>
* <cr><If>CONNECT DTE_Speed/Data_Compression<cr><|f>
& | <cr><If>CARRIER DCE_Speed<cr><If>

<cr><If>PROTOCOL: Protocol<cr><If>
<cr><If>ERROR CONTROL: Error_Control<cr><If>
[<cr><If>COMPRESSION: Data_Compression<cr><If>]
<cr><If>CONNECT DTE_Speed<cr><If>

Table 77. Result Code Chart Synbol Reference
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Result Code Field Descriptions

Field Nar e

Possible Values

Error_Code

NONE

Error_Control

LAPB, LAPD, ARQ

(This field will not show if no error control is negotiated)

Data_Compression

V42b (for ISDN data connection)
V42b, MNP5, or NONE (for modem connection)

DTE_Speed

All possible DTE speeds supported.

Protocol

X.75

X.75M (X.75 with MLP Bundle)

V110

V120

V120M (V.120 with MLP Bundle)

SLIP

PPP

BTX

LAPM (LCD+M only)

ALT (LCD+M only)

ALT-CELLULAR (LCD+M only)

NONE (LCD+M only)

Tabl e 78. Result Code Field Descriptions
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Connect Strings for Error Corrected Connections

Use'ATS35' bit 7 (ATS35b7=1") to enable the following numerica result codes when an error

control connection is made.

A TVO Code ATV1S ‘ing A" VO Code ATV1S ‘ing
50 CONNECT 61 CONNECT 24000
51 CONNECT 1200 62 CONNECT 26400
52 CONNECT 2400 63 CONNECT 28800
53 CONNECT 4800 64 CONNECT 31200
54 CONNECT 7200 65 CONNECT 33600
55 CONNECT 9600 66 CONNECT 38400
56 CONNECT 12000 67 CONNECT 48000
57 CONNECT 14400 68 CONNECT 56000
58 CONNECT 16800 69 CONNECT 64000
59 CONNECT 19200 70 CONNECT 112000
60 CONNECT 21600 71 CONNECT 128000

Tabl e 79. Connect Strings for Error Corrected Connections
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Appendix C
Phone Jack Pinout Assignments

The omni.net LCD/Plug/D features one RJ-45 phone jack, and in addition, the omni.net LCD/Plus
hastwo RJ11 phonejacks.

B  TheRJ}45jack labded"ISDN S'isused for ISDN line connection (ST interface)

B TheRJ11jackslabded "PHONE 1" and "Phone 2" (adlso known as an ana og adapter or
POTS port in European countries) providefor an optional connection to analog telephone
equipment such as telephone set, answering machine, fax machine or ana og modem.

RJ-45 Connector for the S/T Interface Model

RJ-45 Connector Pin Assignment
Pin Description
Not Connected
Not Connected
RCV +
XMT +
XMT -
RCV -
-48V
-48V RTN

Tabl e 80. RJ-45 Connector Pin Assignment
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RJ-11 POTS Port Phone 1&2 (for omni.net LCD/LCD+M/Plus)

RJ-11 Connector Pin Assignment
Pin Description
1 | Not Connected
2 | Ring
3 |Tip
4 | Not Connected
Tabl e 81. RJ-11 Connector Pin Assignment
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Appendix D
Serial Port Interface

EIA-232D 25 Pin Serial Port Interface

Pin # ITU-TSS | EIA Sianal Desc inti Sign al Direction

Descripti n fllgmnzl fllgmnzl gnal ese ption D 'E - DCE

1 GND 101 AA Protective Ground <>

2 TXD 103 BA Transmitted Data ->

3 RXD 104 BB Received Data <

4 RTS 105 CA Request To Send >

5 CTS 106 CB Clear To Send <

6 DSR 107 cC Data Set Ready <

7 GND 102 AB Signal Ground <>

8 DCD 109 CF Data Carrier Detected <

15 Cloclégc&urce: 114 DB Transmit Clock Signal <

17 Sync RX Clock | 115 DD Synchronous Receive Clock. <

18 LA/LBK 141 Local Analog Loopback Test. >

0 DTR iggﬁ D zata Terminal Re.ady. >
onnect DCE to line.

21 RD/LBK 140 Remote Digital Loop Test. >

22 RI 125 CE Ring Indicator <
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Pin # ITU-TSS | EIA Sianal Desc ot Sigr al Direction
i i ignal Desc ‘iption
Descriptii n = el = e D 'E - DCE
Name Name
24 CIockD?_Eurce: 113 DA Transmit Clock Signal >
25 Tl 142 Test Indicator. <
Tabl e 82. EI A-232D 25 Pin Serial Port Interface
Async. Hardware Flow Control Cable Connection
Modem
13 PC (DTE) tc DCE (Null) To MAC 0 NeXT
(DCE) Signal
DB 9 DB25 Mini 8 68 )40 Mini 8
DB25
2 TXD 3 3 3 3
3 RXD 2 2 5 5
4 RTS 7 5 1 6
5 CTS 8 4 2 8
6 DSR 6 20
7 Ground 5 7 4.8 4
8 CD (DCD) 1 20 2
20 DTR 4 6,8 1 1
22 RI 9

Tabl e 83. Async.

Har dwar e Fl ow Contr ol

Cabl e Connection
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