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Chapter 1 - Introduction

1. Introduction

Overview

Thank you for purchasing the ASUS Spacel ink 802.11g Access Point. The
ASUS Spacel.ink 802.11g Access Point is designed to be fully compliant
with IEEE 802.11g wireless local area networks (WLAN). 802.11g is an
extension to 802.11b, used in mgjority of wireless LANSs today. 802.11g
will broaden 802.11b's data rates to 54 Mbps within the 2.4 GHz band
using OFDM (orthogonal frequency division multiplexing) technology.
802.11g allows backward compatibility with 802.11b devices but only at
11 Mbps or lower depending on the range and presence of obstructions.

WirelessL ANsare complementary extensionsto existing wired LANS, offering
compl ete mobility while maintai ning continuous network connectivity to both
corporate and home Intranets. They add a new level of conveniencefor LAN
users. PC users stay connected to the network anywhere throughout abuilding
without being bound by aL AN wires. Thisisaccomplished through the use of
Spacelink Access Points. Spacel.ink Access Points with built-in Internet
gateway capability, allows your family to share a broadband Modem and one
| SP account simultaneously from different rooms without wires! ASUS
Spacelink products can keegp you connected anywhere, any time.

ASUS SpaceLink 802.11g Access Point

c
o
-
(&)
>
©
@]
L
+—
£
—




=
=1
—+
-
o
o
c
o
.
@)
S

Chapter 1 - Introduction

The SpaceLink™ Family
The SpaceLink™ Wireless PCI Card isamember of a product family that

provides a complete wireless networking solution.

The Spacel ink™ Home Gateway
(WL-500) createsawireless network
using the IEEE 802.11b wireless
standard and allows sharing asingle
Internet connection.

I

ASUS SpaceLink
Wireless LAN CF Card
WwL.110

ﬂ:’,

The SpaceLink™
PC Card (WL-100)
is a IEEE 802.11b
wireless LAN
adapter that fitsinto
a PCMCIA Type 11
slot in a Notebook
PC.

The SpaceLink™
CF Card (WL-110)
is a IEEE 802.11b
wireless LAN
adapter that fits into
a Compact Flash
Type Il slot in a
Portable Digital
Assistant (PDA).

The SpaceLink™
Access Point (WL-
300) createsawireless
network using the
|EEE 802.11b
wireless standard.

The SpaceLink™
Cardbus Card (WL-
200) isadud band (IEEE
802.11ab) wirdessLAN
adapter that fits into a
Notebook PC’s
PCMCIA Type Il dot
with Cardbus support.

The SpaceLink™
PCI Card (WL-230)
Is a dual band (IEEE
802.11a/b) wireless
PCI card that supports

|EEE 802.1143,
802.11b, and
Bluetooth.

The above illustrations are not to scale.
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The SpaceLink™ Dual-Band The USB SpaceLink™ Client
Home Gateway (WL-600) creates  (WL-140) is an |IEEE 802.11b
a wireless network using the IEEE ~ wireless USB LAN adapter that
802.11b and 802.11a wireless  connects to any computer’'s USB

standardsand allowssharingasingle  port with the benefit of being able
Internet connection. to place the antenna anywhere in

order to maximize signal strength.

The SpaceL ink
802.11g Access Point
(WL-3009g) creates a
wireless network
using the I|EEE
° 802.11g and 802.11b
wireless standards.

ASUS SpacelLink 802.11g Access Point 9



Chapter 1 - Introduction

System Requirements

To begin using the Spacel.ink Access Point, you must have the following
minimum requirements:

* An Ethernet (10Base-T or 10/100Base-TX) adapter for wired client

o At least one 802.11g (54Mbps) or one 802.11b (11Mbps) wireless
adapter for wireless mobile clients

e TCP/IPand an Internet browser installed
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Note: The SpaceLink™ Access Point only supports 10Base-T, there-
fore it cannot be connected to pure 100Base-TX networks. The net-
work must be either 10-Base or 10/100Base-TX.

The Product Package
Each Spacel.ink™ A ccess Point comes with:

* One SpaceLink™ 802.11g Access Point

* One Spacelink™ 802.11g Access Point Quick Start Guide
* One Spacelink™ 802.11g Access Point User’'s Manual

» One power adapter (5 Volts DC, 1 Amp)

* One support CD (utilities and documentation)

* One RJ-45 Ethernet cable (straight-through)

» One Bracket for ceilling mounting

» One Bracket for office partition mounting

» One Sticker for wall mounting alignment

10 ASUS SpaceLink 802.11g Access Point



Chapter 1 - Introduction

Wireless Operation
The Spacelink 802.11g Access Point supports three modes of operation:

» AccessPoint: The Spacel.ink 802.11g A ccess Point operates as a stand-
alone device to provide network access to wireless mobile clients.

» Access Point Client: The SpacelLink 802.11g Access Point partners
with another Spacel ink 802.11g A ccess Point to provide network access
to wireless mobile clients.

* WirelessBridge: The Spacelink 802.11g A ccess Point communicates
only with other SpacelL ink Access Pointsthat are set to Wireless Bridge
Mode. (SpaceLink Access Points set to Wireless Bridge mode cannot
support wireless mobile clients.)

By default, the SpaceLink 802.11g Access Point operates in Access Point
mode.

Access Point Mode

In*“Access Point” mode, the Spacel.ink 802.11g Access Point will operate
as a MAC layer learning bridge and forward packets between wireless
mobile clients and the Ethernet network.

A wireless LAN that uses the Spacel ink 802.11g Access Point in “ Access
Point” mode generally consists of one or more 802.11b Access Points and
one or more wireless mobile clientsthat have an 802.11b adapter installed.

The Spacelink 802.11g Access Point maintains atable of MAC addresses,
which it has learned are located either on the Ethernet network or on the
radio network by monitoring the source address of packetsit receives. For
example, if the SpacelLink 802.11g Access Point receives a packet over its
radio, it creates an entry in its table for the node that sent the packet and
|abel s the entry as a member of the radio network. The Spacel.ink 802.11g
Access Point removes an entry from the table after five minutes of inactivity.

When the Spacel.ink 802.11g Access Point receives a packet from the
Ethernet network, it compares the packet’s destination address with the
node addresses listed in its table. If the packet’s destination address is not
inthetable, the Spacel ink 802.11g Access Point will forward the packet to
the wireless mobile clients. If the packet’s destination address is listed in
the table as amember of the radio network, the SpacelLink 802.11g Access
Point will forward the packet to the wireless mobile clients. If the packet’s
destination addressislisted in the table asamember of the Ethernet network,
the SpaceLink

ASUS SpaceLink 802.11g Access Point
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Chapter 1 - Introduction

Access Point will not forward the packet to the wireless mobile clients.
The SpaceLink 802.11g Access Point applies the same principles to
determine if a packet received over its radio should be forwarded to the
Ethernet network.

The Spacel.ink 802.11g Access Point forwards all broadcast packets to
wireless mobile clients. Given this, the SpacelLink 802.11g Access Point
can only support a limited amount of network traffic. It is recommended
that you only use the Spacelink 802.11g Access Point on networks that
contain less than 512 nodes.

The number of wireless mobile clients that can be supported by the
Spacelink 802.11g Access Point depends on the amount of information
that each client exchangeswith the network. Therefore, the number of clients
that can be supported by one Spacel.ink 802.11g Access Point will vary
based on the applications in use and how frequently network information
IS accessed.

Roaming Between SpacelLink Access Points

If there are multiple Spacel ink Access Points on the network, then awireless
mobile client may seamlessly roam from one SpacelLink 802.11g Access
Point to another.

Each Spacel.ink 802.11g Access Point creates its own wireless cell or
coveragearea. ThisisalsoknownasaBasic Service Set (BSS). Any wireless
mobile client can communicate with aparticular Spacel.ink 802.11g Access
Point if it iswithin the SpacelL ink Access Point’s coverage area.

If the cells of multiple Spacelink Access Points overlap, then the wireless
mobile client may switch from one Spacel.ink 802.11g Access Point to
another as it travels throughout the facility. During the hand-off from one
Spacelink 802.11g Access Point to another, the wireless mobile client
maintains an uninterrupted connection to the network. This is known as
“roaming.”

Multiple Spacel ink Access Points connected to acommon Ethernet network
form an Extended Service Set (ESS). All members of an Extended Service
Set are configured with an ID, known as the SSID or ESSID. Wireless
mobile clients must be configured with the same SSID as the Spacelink
Access Points on the network; a client can only roam between Spacel ink
Access Points that share the same SSID.

12
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Roaming Guidelines

An 802.11b PC Card can only roam between 802.11b Access Points.
All Spacel ink Access Points must have the same SSID.

All computers with Spacel inkPC card or CF card adapters must have
the same SSID as the Access Points that they will roam between.

If WEP encryption is enabled, then all Spacel.ink Access Points and
client adapters must use the same encryption level and WEP Key(s) to
communicate.

The SpacelLink Access Points' cells must overlap to ensure that there
areno gapsin coverage and to ensure that the roaming client will always
have a connection available.

Spacel ink Access Points that use the same Channel should beinstalled
asfar away from each other as possibleto reduce potential interference.

It is strongly recommended that you perform a site survey using the
utility provided with the Spacel inkPC card or CF card to determinethe
best location for each Spacelink 802.11g Access Point in the facility.

ASUS SpaceLink 802.11g Access Point
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Chapter 1 - Introduction

SpaceLink 802.11g Access Point LED

Indicators

Therearethree LEDsonthefront of the Spacel ink Access Point, as shown

here.
N

Power (Amber)

Air (Green)

Link (Green)

Power LED

The Power LED isthetop LED and turns amber when the power adapter is
connected and the power switch is turned ON.

Air LED

TheAir LED isthemiddle LED and turns green when the wirelessfunction
isworking.

Link LED

The Link LED is the bottom LED and turns green when the A ccess Point
has a physical connection to the Ethernet network.

Power Requirements

The Spacelink 802.11g Access Point requires power from an external power
supply. The Spacelink 802.11g Access Point shipswith aUL listed, Class

2 power supply (5v, 1A).

14
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2. Installation

Thischapter describestheinstallation procedurefor the Spacel.ink 802.11g
Access Point and includes a description of the LEDs found on the unit.
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Installation Procedure
Follow these steps to install the Spacel.ink Access Point.

1. Determine the best location for the SpacelLink Access Point. Keep in
mind the following considerations:

» Thelength of the Ethernet cable that connects the Access Point to
the network must not exceed 100 meters.

» For standard placement, try to place the Access Point on aflat, sturdy
surface as far from the ground as possible, such as on top of a desk
or bookcase, keeping clear of metal obstructions and away from
direct sunlight.

» Tryto centrally locate the Access Point or its antennas so that it will
provide coverage to all of the wireless mobile devices in the area.

»  Use only the power supply that came with this unit. Other power
supplies may fit but the voltage and power may not be compatible.

It is the responsibility of the installer and users of the SpaceLink
802.11g Access Point to guarantee that the antenna is operated at
least 20 centimeters from any person. This is necessary to insure
that the product is operated in accordance with the RF Guidelines
for Human Exposure which have been adopted by the Federal Com-
munications Commission.

2. Place the Access Point in the desired location. Wall mounting is also
possible for the Access Point. Refer to the section entitled “Wall
Mounting Option” on the next page for detalils.

3. Attach one end of an RJ-45 Ethernet cable to the Access Point and
attach the other end to the RJ45 10Base-T port of anetwork hub, switch,
router, or patch panel (possibly on awall).

The SpacelLink 802.11g Access Point does not support 100Base-
TX; it only supports 10Base-T. Hubs or switches that supports both
10Base-T and 100Base-TX may be used.

ASUS SpacelLink 802.11g Access Point 15
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4. Attach oneend of the AC power adapter, included in the product package,
to the back of the Spacel.ink 802.11g Access Point and the other end to
apower outlet.
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Note: Use the Access Point only with the power adapter supplied in
the product package. Using another power supply may damage the
Access Point.

The Power LED on the front of the Access Point will light up when the unit
is powered ON. In addition, the green Link LED will turn ON to indicate
that the Access Point has a physical Ethernet network connection.

Wall Mounting Option

Out of the box, the Spacel.ink 802.11g Access Point isdesigned to sit on a
raised flat surface like a file cabinet or book shelf. The unit may also be
converted for mounting to awall or ceiling.

Follow these steps to mount the Access Point to awall:

Remove the base by pressing the tab and sliding the base.
Remove the side cover to expose the mounting hooks.

L ocate the screws provided with the Access Point.

Mark two holesin aflat surface using the provided hole template.
Tighten the two provided screws until only 1/4” is showing.

L atch the Access Point onto the two screws.

© gk~ wbdpE

Note: Readjust the screws if you cannot latch the Access Point onto
the screws or if it is too loose.
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Step 1

Before: After:
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After:

Note: Mounting brackets are provided for you to hang the SpaceLink
802.11g Access Point on an office partition or office ceiling.

ASUS SpacelLink 802.11g Access Point 17
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Chapter 2 - Installation

Configuring the SpaceLink 802.11g AP

The home gateway can be configured to meet various usage scenarios.
Some of the factory default settings may suit your usage; however, others
may need changing. Prior to using the home gateway, you must check the
basic settings to guarantee it will work in your environment.

Configuring the SpacelLink 802.11g Access Pointis done through a web
browser. You need aNotebook PC or desktop PC connected to the Spacelink
802.11g A ccess Pointand running aweb browser asaconfigurationterminal.
The connection can be wired or wireless. For the wireless connection, you
need an | EEE 802.11b compatible device, e.g. ASUS SpacelL.ink PC Card,
installed in your Notebook PC. You should also disable WEP and set the
SSID to “default” for your wireless LAN device.

If you want to configure the Spacel.ink 802.11g Access Pointor want to
accessthe Internet through the Spacel.ink Dual-Band Home Gateway, TCP/
| P settings must be correct. Normally, the TCP/IP setting should be on the
|P subnet of the Spacelink Dual-Band Home Gateway. The Spacel.ink
802.11g Access Pointincorporates a DHCP server so the easiest method is
to set your PC to get its | Paddress automatically and reboot your computer.
So the correct |P address, gateway, DNS (Domain Name System Server)
can be obtained from the Spacel ink Dual-Band Home Gateway.

Note: Before rebooting your PC, the SpacelLink 802.11g Access
Pointshould be switched ON and in ready state.

18
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Advanced IP Settings

If you want to set your | P address manually, the following default settings
of the Spacel.ink 802.11g Access Pointshould be known:

» |Paddress192.168.123.1
» Subnet Mask 255.255.255.0.

If you set your computer’s|Pmanually, it needsto be on the same segment.
For example:

o [Paddress192.168.123.xxx (xxx can be any number between 2 and
254 that is not used by another device)

o Subnet Mask 255.255.255.0 (same as the Spacelink 802.11g Access
Point)

o Gateway 192.168.123.1 (thisisthe Spacel_ink 802.11gAccess Pointl Pad-
dress)

o DNS192.168.123.1 (Spacelink 802.11g Access Pointl Paddress or your
own).
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Chapter 2 - Installation

Installing the Homegateway Utilities
Follow these steps to install the Spacel.ink Dual-Band Home Gateway

Manager in Microsoft Windows:

ASUS Spacelink-Wireless=Homeg

& Install ASUS Dual Band Homegateway Utilities
Uninstall ASUS Dual Band Homegateway Utilities
Readlinstall User Documentation
Explore CD-ROM

Browser our Web Site

(1) Insert the support CD. Double-click
setup.exe if your autorun has been
disabled. Click Install...Utilities.

Please read the following License Agreement. Press the PAGE DOWN key to see
the rest of the agreement

=

| ~
ASUS Dual Band Homegateway Utility 0.3 0.0 for Windaws 98/ME /2000/P
Copyright [C]ASUSTeK COMPUTER INC. Al Rights Reserved.
Thank you far purchasing ASUS S pacelink Dual Band Home G ateway!
NOTICE
Hardware Requirements 3

Do you accept all the terms of the preceding License Agresment? |f you choose Mo, Setup
will cloge. Tainstall ASUS Dual Band Homegateway Utilities, you must accept this
agreemet.

< Back e No |

3

wielcome to the ASUS Dual Band Homegateway
Utilities Setup program.  This program will install ASUS
= Dual Band Homegateway Ulilities on your computer

It iz strongly recommended that pou exit all Windows programs
befare running this Setup program.

Click Cancel to quit Setup and then cloze any programs pou
have unning. Click Mext ta continue with the Setup program,

WARMNING: This program iz pratected by copyright law and
international treaties.

Unautharized reproduction or distribution of this program, ar any
portion of it, may result in severe civil and criminal penalties, and
will be progecuted to the maximum extent possible under law.

(2) Click Next after reading the welcome
screen.

Choose Destination Location

Setup will install 455 Dual Band Homegateway Utilities in the
following folder,

Toinstall to this folder, click Mest

Toinstall to & different folder, click Browse and select another
falder.

You can chooge not to ingtall A5U5 Dual Band Homegateway
Utilities by clicking Cancel to exit Setup.

Destination Falder

C:\..\Dual Band Homegatewap Utilities

Brawse..

< Back | Mexst > [:

Cancel |

(3) Click Yes after reading the license
agreement.

3

Program Folder

Setup will add program icons to the Program Folder listed below.
You may type a new folder name, or select ane from the existing
Folders list. Click Mext to continue.

Program Folders:

Esisting Folders:

Adrninistrative Tools
Adaobe Acrobat 4.0

ASUS Bluetooth Software
ASUS Utility

Games
PlugéPlay 40 5L Modem Diiver Suite

SETI@hame
Soundhax ¥

< Back Mext > l: |

Cancel |

(4) Click Next to accept the default
destination folder or click Browse to
specify another path.

Setup Complete

Setup has finizhed instaling A45U5 Dual Band Homegateway
Utilities on yaur computer

Setup can launch the Read Me file and ASUS Dual Band
Homegateway Ulilies. Choose the options you want below.

Click Finish to complete Setup

(5) Click Next to accept the default
program folder or enter another name.

(6) Click Finish when setup is complete.

20
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Homegateway Utilities

After installation, you can launch the utilities through the Start menu.

d‘j Accessories

d‘j Administrative Tools

d‘j Adobe Acrobat 4.0

d‘j ASUS Blustooth Software

- v v v

E ASS Lkility ﬁ Dual Band Hormegateway % Firrnware Restaration

d‘j Games 4 l]"j Dual Band WLAN Card 4 @ Hormegateway Discovery
dﬂ Startup 3 e Prinker Setup Wizard
& Internet Explarer ﬁ Uninstall 4515 Dual Band Homegateway Utilitiss

WY MsH Explorer

L.“El CQutlook Express
o Pemobe Assistance
& windaws Media Flayver

‘;i Windows Messenger

Connecting to the SpaceLink Web Manager

n
)
=
=
)
™

Wired Ethernet Connection

Besides using a network hub, you can also connect aLAN cable from your
computer’s network card to the Home Gateway using either a straight or
crossover cable because the Spacelink 802.11g Access PointLAN and
WLAN RJ-45 ports have auto-crossover capability.

Wireless Connection

If you are using a Notebook PC with awirel ess adapter, you can connect to
the SpacelLink Homegateway Web Manager without a wired Ethernet
connection.
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Home Gateway Discovery

Run the ASUS Homegateway Discovery from the Start menu and click
Config on the device.

‘% Firmware Resktoration

Qﬁ Homegateway Discovery

e Printer Setup Wizard

:.t?j' Uninskall 8505 Dual Band Hormegateway Ukilities

. ASUS Homegateway Discovery

w Device | 551D | IP Address | Subnet Mask | Prirter
N 192 168.123.1 205,255.255.0
S
=
D
(7))
4 | ¥
ﬁg Config E Search | :11 Enit |

Mumber of found Homegatewayi(s): 1

Manually Entering the Address

You can also open your PC’'s web browser and enter the | P address of the
ASUS Spacel.ink 802.11g AP: http://192.168.1.1
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Home Gateway Discovery (Cont.)

Web accessthroughthe WLAN port (over the Internet) isdisabled by default
so that the above private | P can be used for configuration access. If Internet
access through the WLAN port is enabled by the user, port 8080 must be
used for configuration access. In this case, you would enter the following:
http://(WAN Port | P Address): 8080 in your web browser.

If your computer's IP is not on the

Your PC and the selected homegateway are on different IP subnet.
Flease change the IP address of your PC to the same subnet as
homegateway.

| Broadcom Met<treme Gigabit Ethernet j

A

Adapter:

[~ Use DHCP
P Address:

Subnet Maszk:

[192 168 -123 . 2 |
[255 . 255 . 256 . 0 |

Gateway
Default Gateway: | . . . |

DWS
Preferred DNS Server: | B . . |

Alternate DNS Server: | . K R |

Domain Suffix Search Order: |

Use commal,) to separate entries.

ok LCancel |

pct. D30 ok wank b restart now?

If you cannot find any the
SpacelLink 802.11g APs due to
a problem in the IP settings,
push and hold the “Restore”
button on the SpacelLink
802.11g AP over five seconds to
restore factory default settings.

same subnet as the Spacel ink Dual-
Band Home Gateway, you will be
asked to changeit. ThelPaddresscan
be any number from 2 to 254 that is
not used by another device.

Restart your Windows if you are
asked to.

I1
I

Restore

ASUS SpaceLink 802.11g Access Point
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Chapter 3 - Home Gateway Utilities

Home Gateway Discovery (Cont.)

User Name and Password

Once connected, a window will ask
for the User name and Password in
order to log in. The factory default

Connect to 192.168.123.1

Asus WLEOD Homegateway

vaues are“admin” and “admin”.

User name:

|_f_3 admin

Password: | TIIY

[¥]Remember my password

[ Ok %I[ Cancel

Home Page
After logging in, you will see the ASUS 802.11g AP home page.

2 WL600. - Microsoft Internet Explorer
: Fle Edit Miew Favortes Tools  Help

1 @Back - J \ﬂ \E] ol P | Search ‘{:_:‘.]’Favorites @Media @T td- i

Clinks @) Cti ® Bofa G Google

=1

'l;:

Address 'éér-\j Go

ASUS Spacelink WL600

y— " —y

Home Gateway

Wireless Home Gateway

» Easy to setup you can follow several steps to install WLE00 quickly.

Dual band supports 802,113 and 802.11b simultaneously and up to 108
Mpbs data rate.

wireless Firewall protect Lak environment from wireless access.

Printer Sharing all computers share the same printer,

IP Sharing all computers share the same IP to Internet.

Internet Firewall protect LAN or Wireless environment through flexible filter
rule setting.

Status®log log status of system in details,

This site Iz best viewed with IE 5.0 or above,

Click NEXT to start Quick Setup

{5

D Inkernet

-’é'] Daone
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Quick Setup

Click Next to enter the Quick Setup page. Follow the
Instructionsto setup the ASUS Spacel ink Dual-Band Home
Gateway.

Quick Setup Quick Setup
Select the connection type to Internet Set your account to ISP
WLEDD supports two kinds of connection to Intemet through its WAN port. Please select If you apply an ADSL account with dynamic 1P, You must get user account and password from
connaction type you need. In addition, before getting on Internet, please make sure you have wour ISP, Please fill this data into thee following felds carafully. Or, of you apply an ADSL Jccouwnt
connected WLADD's WAN port to your DEL or Cable Moden, with static IB, just ignore user name and pasword information.
Connection Type: Cable » Connect with static IP? O 'Yes @ o

ADGL

[Cable g User Name: [lagin name

Mt Password:
I ],

Quick Setup

Configure Wireless Interface

First stop for setling yor wirek w5 to grve it 3 name, called SSID. In addition, if you
like to pratect trarsmitted data, please select WER protection and Jssign WER koys for data
transmission. Your wireless setting will be applied into both 802.11a and B02.11b interfaces

s8I0 default
WEP: MNone &
Phrase:

WEP Key 110 or 26 hex digits):

WEP Key 2 (10 of 26 hex digit:
WEP Key 3 (10 or 26 hex digitg:
WEP Key 4 (10 or 26 hex digit:

Defaull Key: [ -

ASUS SpacelLink 802.11g Access Point 25
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Chapter 3 - Home Gateway Utilities

Wireless

Click thisitem on the menu to reveal a sub menu. Follow
the instructions to setup the ASUS Spacel.ink Dual-Band
Home Gateway. Tips are given when you move your cursor

over each item.

Wireless - Interface
Country Code: PUERTO_RICO  «

802.11a Interface

Channel: 52 v [ Outdoor channel
Rate: [Turao Mode
Authentication Method:
Encryption(WEP):

Phrase: |
WEP Key 1 (10 or 26 or 32 hex digits): ]
WEP Key 2 (10 or 26 or 32 hex digits): ]
WEP Key 3 (10 or 26 or 32 hex digits): ]
WEP Key 4 (10 or 26 or 32 hex digits): ]
Default Key: _

Encryption(AES Unique Key): OYes @MNa

Block broadcast SSID: OYes @Na

802.11b Interface

SSID:

Channel:

Best Data Rate:
Authentication Method:

Encryption(WEP):

Phrase: [
WEP Key 1 (10 or 26 hex digits): ]
WEP Key 2 (10 or 26 hex digits): ]
WEP Key 3 (10 or 26 hex digits): ]
WEP Key 4 (10 or 26 hex digits): ]
Default Key:

Block broadcast SSID: OVes @ No

Wireless - Access Control

pes from certan wireles
scopt made, WLEOD will
5 in th cantral list. In Reject made, WLBOO will reject wi
froem ons with MAC address in the control kst, You can apply this contral to 802.11a,
802,11k, or both interfaces,

MAC Access Mode: Dizable ~
Applied Devices: Buth -
Access Control List Add Del

MAC Address

Fupsiong Finish

Wireless - AES Key Control

AES Key Control allows you to maintain an unigue encryption key for each 802.11a wireless
client. Remember to enable AES encryption in "Wirelass - Interface” page first,

AES Access Control List(11a Only) () [0

MAC Address AES Type  AES Key
T
Fiish Aoy
Hestore: Clgae the above settings and restore the settings in eflect
Finlsh: Confrm all settings and restar WUEDD now.
Apply: Candem abowe settings and cantinug

26
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SSID & Channel

The SSID is an identification string of up to 32 ASCII characters that
differentiate one Spacel ink Home Gateway or Access Point from another.
The SSID isalso referred to asthe “ESSID” or “Extended Service Set ID.”
You can usethedefault SSID and radio channel unlessmorethan one Spacel ink
Home Gateway or Access Point isdeployed inthesamearea. Inthat case, you
should use a different SSID and radio channd for each Spacel.ink Home
Gateway or Access Point. All the Spacel. ink Home Gateways and Spacel ink
802.11b client adapters must have the same SSID to allow awirelessmobile
client to roam between the Spacel.ink Home Gateways. By default, the
SSID is set to “default”.

Channel

|[EEE 802.11b devices are direct sequence spread spectrum devices that
spread aradio signal over arange of frequencies. The range of frequencies
used by adirect sequence deviceis called a Channel.

The |EEE 802.11b specification supports up to 14 overlapping Channels
for radio communication. But only 11 Channelsare supported inthe United
States and therefore on the SpaceLink Home Gateway. To minimize
interference, configure each the Spacel.ink Home Gateway to use Non-
overlapping channels. Non-overlapping channels have 25Mhz separation
beginning at the first allowed channel for the country (for the US and most
of Europe, channels 1, 6 & 11 are used).

Make sure that the Spacel.ink Home Gateways sharing the same Channel
(or Channels close in number) are asfar away from each other as possible,
based on the results of your site survey of thefacility. You can find the site
survey utility in the SpacelLink PC card or CF card setup CD.

Rate

Select“1, 2,5.5& 11Mbps’ to maximize performance. Use“1 & 2 Mbps”
only when backward compatibility is needed for some older wirelessLAN
cards with a maximum bit rate of 2Mbps.

The |EEE 802.11b specification supports four datarates: 11 Mbps, 5.5 Mbps,
2 Mbps, and 1 Mbps. As awireless mobile client travels further and further
away fromthe Spacel_ink Home Gateway, the datarate automatically decreases
in order to maintain ausable radio connection. Therefore, aclient that isclose
to an the Spacel.ink Home Gateway may operate at 11 Mbps, but a client that
isfar away from the Spacel.ink Home Gateway may operate at 2 Mbps.

ASUS SpaceLink 802.11g Access Point
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Chapter 3 - Home Gateway Utilities

Authentication Method

It is suggested to select “Shared Key Only”. If “Open System Only” or
“Shared Key and Open System” is used, the home gateway may accept
connection requests from unauthorized wireless clients.

WEP

The |IEEE 802.11b standard specifies an optional encryption feature, known
as Wired Equivalent Privacy or WER, that is designed to provide awireless
LAN with asecurity level equal to what isfound on awired Ethernet network.

WEP encrypts the data portion of each packet exchanged on the 802.11b
network using either a 64-bit or 128-bit encryption algorithm. In addition,
WEP is also used in conjunction with the optional Shared Key
Authentication algorithm to prevent unauthorized devicesfrom associating
with an 802.11b network.

Enabling WEP can protect your data from eavesdroppers. If you do not
need this feature, select “no” to skip the following setting. The Spacelink
Home Gateway supports both 64-bit and 128-bit encryption using the Wired
Equivalent Privacy (WEP) algorithm. Select the type of encryption you
want to use (64 or 128 bit) and configure oneto four WEPKeys. The“128-
bit” method is more secure than the “64-bit”.

64/128bits versus 40/104bits

You may be confused about configuring WEP encryption, especially when
using multiple wireless LAN products from different vendors. There are
two levels of WEP Encryption: 64 bits and 128 bits.

Firstly, 64 bit WEP and 40 bit WEP are the same encryption method and
caninteroperateinthewirelessnetwork. Thislower level of WEPencryption
uses a40 bit (10 Hex character) asa* secret key” (set by user), and a 24 bit
“Initialization Vector” (not under user control). This together makes 64
bits (40 + 24). Some vendors refer to this level of WEP as 40 bits and
others refer to this as 64 bits. ASUS Spacelink products use the term 64
bits when referring to this lower level of encryption.

Secondly, 104 bit WEP and 128 bit WEP are the same encryption method
and can interoperate in the wireless network. This higher level of WEP
encryption usesa 104 bit (26 Hex character) asa“ secret key” (set by user),
and a 24 bit “Initialization Vector” (not under user control). This together

28
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makes 128 bits (104 + 24). Some vendorsrefer to thislevel of WEP as 104
bits and othersrefer to this as 128 bits. ASUS SpaceL ink products use the
term 128 bits when referring to this higher level of encryption.

Phrase

Automatically generate four WEP keys. A WEP key is either 10 or 26
hexadecimal digits (0~9, a~f, and A~F) based on whether you select 64 bit
or 128 bit in the WEP pull-down menu. Type a combination of up to 64
letters, numbers, or symbolsin the Magic Word column, then the Spacel ink
Home Gateway Manager uses an algorithm to generate four WEP keysfor
encryption. If you want to type in the keys manually, leave thisfield blank.

The Spacel.ink family of products all use the same algorithm to generate
the keys so that they can all use the same WEP key.

Note: This function eases users from having to remember their
passwords and is compatible to ASUS SpaceLink family of prod-
ucts. But this is not as secure as manual assignment.

WEP Key

At most four keys can be set. A WEP key is either 10 or 26 hexadecimal
digits (0~9, a~f, and A~F) based on whether you select 64 bit or 128 bit in
the WEP pull-down menu. The home gateway and AL L of itswirelessclients
MUST have at least the same default key.

Default Key

The Default Key field lets you specify which of the four encryption keys
you use to transmit data on your wireless LAN. Aslong as the Spacel ink
Home Gateway or wireless mobile client with which you are communicating
has the same key in the same position, you can use any of the keys as the
default key. If the home gateway and ALL of its wireless clients use the
samefour WEPkeys, select “key rotation” to maximize security. Otherwise,
choose one key in common as the default key.

ASUS SpaceLink 802.11g Access Point
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Chapter 3 - Home Gateway Utilities

IP Config

Click thisitem on the menu to reveal a sub menu. Follow
the instructions to setup the ASUS Spacel.ink Dual-Band
Home Gateway. Tips are given when you move your cursor
over each item.

IP Config - LAN/WAN IP Config - Miscellaneous

WLEOD supports thrive connction types to WAN, These types are selected from the drop-down Enable UPRP? O ¥es Oty

man ide WAN Connection Type. The gatting fislds will differ depending an what kind of - -

connection type you select, Enabile Web Access fram WAN? O Yes ONo

WaN Cannection Type: PPPcE IS Enable Log for access from WAN? Yes @H
-

1P Address: ] Time Zone: [ h bean Tune
Subnet Mask: ] NIP Server: 1281053811

Gat DNS Server autematically? @ Yos ONo Sarvar WA DYNDNS ORG &
DNS Servart: ] sor Hame or E-mail Addross:

DNS Serveiz: ] Password o DONS Key:

PPPoE Account Host Name:

st Hame: [logan nane: Enable wildcand? © Yes ®No

Password: [anennnnnn ( Fesiors | (i ) T

Ille Disconnect Time in seconds{aption): [1800

Special Requirement from ISP

Host Name:
MAC Address:
LAN IP Setting
IP Address: 13216012310
Subnet Mask: 255.255.255.0
Host Mame: WWLEDD
Rurstony Finsh Appiy

Static IP Address

| P Address - Normally, this is Dynamic (because fixed |P accounts cost
more) and should be set to Automatic IP. Do not use “Static IP” if your
| SP’'s documentation does not mention an IPAddress. If your | SPprovided
an |PAddresswithinstructionsto useit, select Static IPfrom“IPAddressing
Method” and enter the address into the provided field.

WAN DNS Settings

DNS Server - Normally thisis automatic and you would answer “NO” to
the question about manually assigning DNS. If you are given instructions
from your | SPto enter DNS addresses, select “YES’ to manually assigning
DNS and enter the | P addresses here. You can set the DNS server anytime
using any connection type (Static 1P, PPPoE, or Automatic IP).

30
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PPPoE Account

User Name - The name of your Internet account provided by your ISP,
Some | SPswork with the entire account name along with the hosting domain
(such as yourname@yourdomain.com) and others require that you enter
only the account name (yourname). See the example above.

Password - Enter the password for your Internet account.

Click the “Finish” button to save your new settings and restart the
SpacelLink Home Gateway or click “Save” and restart later.
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NAT Setting

Click this item on the menu to reveal a sub menu. Follow
the instructions to setup the ASUS Spacel.ink Dual-Band
Home Gateway. Tips are given when you move your cursor
over each item.

NAT Setting - Port Mapping NAT Setting - Virtual Server
Port Mappping function allows you 10 redinct cortain ncomng TCP and UDE ports to specific To make services, like WWW, FTP, provided by a server in your local network accessible for
computer dynamically. Thase Part Map dles will be sat ar unsat immadiataly sach time you outside users, you should specify & local IP address to the server. Then, add the [P address and
press Set(or Unset) button after description of the rule. But, if you like to save these settings r ork protocol type, port number, and name of thie service n e following st Based on thi
permanently, please press Finish button to SaveiRestart WLA00 after you have set your rules. st, the gateway will forward service requast from outside users to the cormasponding lacal
sarver.
Mapped Port List Enable Vintal Server? @ Yes ONo
Well Known Applications: User Defined - Virtual Server List Add | Del
Local IP Mapped Port  Description Action N
Well Known Applications: User Defined
Sel
— Local IPF PortRange  Protecal  Description
Set|
- ‘ TCP »
Sel|
Set|
[5m]

Fiestore [ Apety [ Festore | Frush | [ Appty |
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NAT Setting - Virtual DMZ

Virtual DMZ allows you to Bxposs one computer to Intarmet, 5o that all the inbounds packets will
be redirected to the computer you set. It is useful while you run some applications that use
uncertaned incoming ports. Please use it carefully,

IF Address of Cxposed Statlon:

| Reston [ Famsh Apphy
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Internet Firewall

Click thisitem on the menu to reveal a sub menu. Follow Foos
the instructions to setup the ASUS SpaceLink Dual-Band [CRiEtGs
E URL Filter

Home Gateway. Tips are given whenyou moveyour cursor i
over each item. ‘

Firewall - URL Filter Firewall - WAN/LAN Filter

URL Filter allows you to block specific URL access from your local network, WAN/LAN filter sllows you to black specified packets batwesn WAN and LAN. At first, you can

choose the default action for filter in both directions. Then, insert the rules for any exceptions.

Enable URL Filter? O Yes & No
Enable WANLAN filter? O Yes & No
URL Keyword List Add Del
Packets(WAN to LAN} not speciiled will be: ACCEPT
URL Keywords Filtared ICMP{WAN to LAN) packet types:
Packets{LAN 1o WAN) not specified will be: ACCEPT &
Filtered ICMPILAN to WAN) packet types:
Log type hetween WAN and LAN: Nong -
WAN to LAN Filter Table Add Del Help |
Well Known Applications: User Dofined v
[pfasore ) | Finish ] L Apely Source IP PortRange  Destination I Part Range  Pratocal
TCP -
LAN to WAN Filter Table ke Dl Holp |
Well.Known Appllcations: Uszer Defined -
Source IP Port Range  Destinatlon IP PortRange  Protocol
TCP w
Fostare | | Finish [ Apply
Firewall - WAN/WLG00 Filter

WANNLEDD filter allows you to block specified packets batwaen WAN and WLEDD. At first, you
can choose the default action for filter in both directions. Then, insert the rules for any
UHCEPtIOnS

Enable WANWLGOD filier? O Yos @No
Packets(WAN to WLE00) net specifled will be: ACCEFT =

Filtared ICMPOWAN 1o WLGD0) packet types:

Log type batwaan WLEDD and WAN: Hone
WAN to WLG00 Filter Table Del Help |
Sauce IP PoitRange  Protacol
TCP -

Fiestare |_Finish | |_Appty |
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Wireless Firewall

Click thisitem on the menu to reveal a sub menu. Follow
the instructions to setup the ASUS Spacel ink Dual-Band
Home Gateway. Tips are given when you move your cursor

over each item.

Wireless Firewall - Basic Config

Wirless Firewall gllows you to create 3 separated weeless local network. All packets from chents
under this network are controlled by filter rules you set.

Enable Wireless Firewall? O ves @ No

Applied Devices: Both -

IP Addrass: 1921682481

Submnet mask: 255255 255.0

Resiore Finish Apply

Wireless Firewall - WLAN/LAN Filter

WAN/WLAN filter allows you to block spacified packets between WAN and WLAN, if Wiralass
Firwall is enabled. At first, you can choose the default action for filter in both directions. Then,
insert the rules for any exceptions,

Enable LANWLAN filter? O Yes @Ho

PacketsfWLAN to LAN) not specified will be: ACCEPT =

Filterad ICMPWLAN 12 LAN) packet types:

PacketsiLAN to WLAN) not specified will be: ACCEFT &

Filtered ICMP{LAN 1o WLAHN) packet fypes:

Lag type hetween WLAN and LAN: Mone %
WLAN to LAN Filter Table Add el Help
Sourco IP PortRange  Dostination 1P Port Rangs  Protocal

TCP w

LAN to DMZ Filter Table

Source IP Port Range Destination 1P Port Range Protocol

Tcp v

Hestore | Firnsh Apphy |

Wireless Firewall - DHCP Server

WLEDD supports up to 254 1P addresses for your wireless network, if 55 Firgwall feature is
enabled. The 1P address of 4 local maching can be assignid manually i network
! or ohtainad au ¥ fram WLEDD if the DHCR server is anablad.

Enable the DHCP Server? @ Yes O No

Damain Hame:

IP Paol Starting Adidress: 192.168.246 2
IP Paol Ending Address: 192.168.246.254
Lease Time: DE400

DNS and WINS Server Setting

UNS Server 1:

ONS Server 2: 192,168.246.1

WINS Server:

Restore | Finish Apphy
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System Setup

Click this item on the menu to reveal a sub menu. Follow
the instructions to setup the ASUS Spacel.ink Dual-Band
Home Gateway. Tipsare given when you move your cursor
over each item.

System Setup - Operation Mode System Setup - Change Password
WLAOD 5 ” et thren aperatic odis to J ferent requirements from different group of
people Bl the mnd rh t matel r~ \; lua =

Hew Password:
In this mode, we suppose you use WLG00 to connect to intemat
th rough ADS L or able (25 55!\;\9 .:nc: ;he re are many peopla in your Retype How Pa ol
o

@ Home Gateway

ms, gateway mode is , NAT is enabed, WaN
con uus- r OHCE ¢ | [T
additior e features \-'hlc,h are use r | for r:me user, su |:n as UPnP

and DO are supported.

Save Clear

IPl WOOlt_oll\LANy

l g protocol to meet your reguirement

ode, we $ pp
mpany. R . Yo oy r
in ol f"'l
O Rowter
Explaining with technical terms, router mode is, NAT is disabled, static
and dynamic routing protocol are allowed to set, and WAN connection is
slowed only by static

In Access Pr et ports and wirle:
nntwork, Those WaN related fu

b oeal :
- supparted here.
O Access Polm a

Explaining with technical terms, access paint mode is, NAT is disabled,
o wan port and four lan ports of WLE0O are bridged together.

System Setup - Change Password

This page will allow you to change the default password “admin” (lower
case) to any password of you choice. You can enter any usable characters
between 1-16 characters long (cannot be left blank). Click Save button to
save your new password. If you forget the Spacel.ink Home Gateway’s
password, you can reset the Spacel.ink Home Gateway to itsfactory settings
(see troubleshooting).

Note: The password is case sensitive.

System Setup - Firmware Upgrade System Setup - Factory Default
Chek the Restara button to claar all satt e and restors the Far.'.nr',' dafaulte. Than, wat for the

home gateway ta reboot.
1. chack if any new versi
2. Download & prop
3. Specify the path ame of th file in the "New Firmware Fila",
4. Click "Upload® to upload the file to WLEDD. It spend about 10 seconds

5. After receiving a correct firmware file, WLEDD will automatically start the upgrade
process. It takes a few tme to finish the process and then the system will reboot

gion of firmwa able on ASUS wabsita,

Restare

1 0 your

Product Il WLEDD
Finmware Version: 0E10
Bootloader Versian: 1.0
Hardware Verslon: 1.0

Mow Firmware File:

n
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Chapter 3 - Home Gateway Utilities

Status & Log

Click thisitem on the menu to reveal a sub menu. Follow
the instructions to setup the ASUS Spacel ink Dual-Band
Home Gateway. Tips are given when you move your cursor

over each item.

The Status page gives you all the necessary information
for monitoring the Spacel.ink Home Gateway’s condition.

Status

Sytem Up Time: 1 Dy : 4 Hour: 26 Min: 30 Sec

Connection Type: FEEGE
P Address:

Subnet Mask:

Gateway:

DHS Servers:

Frinter Manufacturer:

Printer Madel:

Status: oul of paper
User in use:
LAN Interface
IP Address: 192 1661231
Subnet Mask: 2552552550
Host Hame: WLEDD
Fairpsh
Status - DHCP Leases
Hac Address IF Address Lease Time
00:e0:18: 50 de34 192.168.123.2 expired
Status - DHCP Leases of Wireless Firewall
Nac Address 1P Address Leaze Time
FRtrgsh
Status - System Log

Jan 1 00:00:16 klogds
an 1 00:20:16 -- MARK --

Jan HARE
Jan MARK

Jan HARK

Jan == HARE ==

Jan B == MARK ==

Jan MARK

Jan MARK

Jan 1 02:40:16 == MARK ==

Jan 1 03:00:16 -- MARK -- -

| Fefresh

Wireless - 11a Interface
s8I0 ¢ defaulc
Chanmel @ 52
T e
Wireless - 11b Interface
s8I0 ¢ defaulc
Chanmel @ &
Bep : None
Status - Port Forwarding
Remote Hosc FProco Port Local Host

Fiedresh
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Firmware Restoration

This utility will automatically search out failed SpacelLink 802.11g APs
and upload a firmware that you specify. The process takes about 3 to 4
minutes and during this process the PWR, AIR, and WLAN LEDs will
remain lit whilethe LAN LED will flash slowly.

The Firmware Restoration utility is an emergency rescue tool to restore a
Spacelink 802.11g APwhich hasfailed during a previousfirmware upload.
A failed firmware upgrade will cause the SpacelLink 802.11g APto enter a
failure mode, waiting for the user to use the Firmware Restoration utility to
find and upload anew firmware. Thisisnot afirmware upgrade utility and
cannot be used on a working SpacelLink 802.11g AP. Normal firmware
upgrades must be done through the web manager.

A+ Firmware Restoration |

3
Filemnarne: || Browse...

Status

once you have specified a file, click the "Upload" button,

n
)
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Upload Close

Using a Hub

If you have problems upload a firmware while using a network hub, try
connecting your computer directly to the LAN port. Either 10Base-T or
100Base-TX connections will work.
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Chapter 3 - Home Gateway Utilities

Printer Setup Wizard

This utility helps you setup your computers to utilize the printer server
function of the Spacel ink Dual-Band Home Gateway.

Add Printer Wizard

You should add your printer to your computer to smplify the Spacel.ink 802.11g
AccessPointPrinter SetupWizard. If yourunthe*Printer Setup Wizard” without
your printer driver installed, it will direct you to the “ Add Printer Wizard”.

Add Printer Wizard

Welcome to the Add Printer
Wizard

Thiz wizard helps you install a printer or make printer
connections.

& IF pou have a Flug and Flay printer that connects

1 through a USB port [or any other hot pluggable
poit, such as [EEE 1334, infrared, and so on). you
do not need to use this wizard. Click Cancelto
close the wizard, and then plug the printer's cable
into wour computer or point the printer toward your
computer's infrared port, and turn the printer on,
‘wiindows will automatically install the: printer for you

To continue, click Mest

How to install my printer, driver

Install printer driver ‘j

Please install the printer driver then run this wizard again

We recommend you to mstall the printer driver before running our
Printer Sharing Setup Wizard. You can mstall the dnver by the help of
the Add Printer Wizard or the CD came along with your printer. ¥ou
can click the button below for futhr information.

. Install by the Add Printer Wizard:
rl%Ineim]l by the CD from the printer vendor

I want to install the printer driver by the
Add Printer Wizard.

Click Next button to proceed.

<Back | Mext> Cancel

(1) Runthe “Add Printer Wizard” from Start (2) Choose “Install by the Add Printer

| Printers and Faxes | Add Printer.

Wizard”.

Add Printer Wizard Add Printer Wizard

Local or Network Printer

The wizard needs to know which twpe of printer to set up. :

Select the option that describes the printer pou want to uze:
(%) Local printer attached to this computer
[] &utomatically detect and install my Plug and Play printer

() & network printer, or a printer attached to another computer

3 To set up a netwark printer that is not attached to a print server,
\E) uge the "Local printer” option.

l « Back ” Next>%|l Cancel ]

Select a Printer Port

Computers communicate with printers through ports :

Select the port you want your printer to use. If the part is not listed, you can create a
new port.

(&) Use the following port: | LPT1: [Recommended Printer Port) v

LPT1: [Recommended Printer Port]
Note: Most computers uf | PT2: [Printer Port)
The connector for s pl| PT3: [Printer Port)
COM1: [Senial Port)
—, COMZ: [Senial Port)
L COM3: Serial Port]
0, |COMA: [Serial Port]
= "= FILE: [Frint to File]
hitp: A/192.168.123.1 (Intemet Port)
IR [Local Port]
Remote Poit [Frinter Sharing Port] k

() Create a new port:

[ < Back ” Mext > 1[ Cancel ]

(3) Choose “Local printer attached to this (4) Choose “Remote Port (Printer Sharing

computer”.

Port)". If this is not available, select LPT1.
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Printer Setup Wizard (Cont.)

Add Printer Wizard Add Printer Wizard

Mame Your Printer

Install Printer Software } ?
'Qo’ Y'ou must assign a name to this printer, v

The manutacturer and mode| determine which printer software to use,

Type aname for this printer. Because some programs do not support printer and server
name combinations of more than 31 characters, it is best to keep the name as short as
possible

i . \ Select the manufacturer and model of wour printer. IF your printer came with an installation

&:.é disk. click Have Disk. If pour printer iz not listed, consult pour printer documentation for
compatible printer software.

Frinter name:

HF Laser)et 4000 Series PCLE

b anufacturer || Frinters Y
Fuiitsu 3} HF Laserlet 3200 Series PS Do you want to use this printer as the default printer?
Bee S HP Lasenlet 4
porene S HP Laselt 4000 Seis PLL_ e
HP. v R 3 v Ol
'39‘ Thiz driver iz digitally signed. [ Windows Update ] [ Have Disk... ]
Tell me wiby driver signing is important
I < Back ]I Next > %J I Cancel ] [ < Back ” Mext > hl [ Cancel I

(5) Find your manufacturer and model. (6) Click Next to set this as your default
Click Have Disk if you cannot find it in printer.
the list and use the driver provided with
your printer.

Add Printer Wizard

Print Test Page A Completing the Add Printer
To confirm that the printer is installed properly, pou can print a kest page, Q” Wizard

You have successfully completed the Add Printer Wizard.
You specified the following printer zettings:

Marne: HF Laseret 4000 Series PCLE

Share name:  <Mot Shared>

Paort: Remote Port

Model HF Laserlet 4000 Series PCLE

Default ‘es

Testpage:  Yes

0

()

-

Add Printer Wizard =
o

(90

Do pou want to print a test page?
() Yes
O No

To close this wizard, click Finish.

[ <Back ][ Mews ] [ cancel | [ <Back [ Finish N[ Cancel

(7) You can print a test page. (8) Click Finish to close the wizard.

*®: Printers and Faxes g@@

File Edit Wew Favorites Tools  Help "
ﬂ' — »
C ) <’ P ! Search Folders
Address |52 Printers and Faxes v | [ o
@
HP Lazerlet
4000 Seri. ..

Your printer will show in the “Printers and
Faxes” window and the check mark shows
that it is set as your default printer.

ASUS SpaceLink 802.11g Access Point 39



Chapter 3 - Home Gateway Utilities

Printer Setup Wizard

Thewizard will exploreall available Spacelink Dual-Band Home Gateways
and model information of the printersattached to theminyour local network.

Printer Sharing Server Setup Wizard Driver Installation

This wizard helps you install the printer sharing
driver on your PC

Please close other applications or windows before
processing with this wizard. If you have some jobs
in your printer queue. Please also cancel them or
wait untl the job completed.

To continwe. click Mext

This page will help you to mstall the printer sharing
driver on your PC. Besides, we wall find the Printer
shating server for you if it's active in your LAN. By

clicking "More" button, you can config your server
1P address manually or pick up one server if there

. ‘ . are more than one server on LAN Q More.,
We recommend you to install your * % WL510
printer driver before processing ‘ > 102.168.123.1

. - Hewlett-Packard HP LaserJet 4000 £

with this wizard Q help

[Nemz gl Cancel <Back | Mext }Fi :

(1) Ifyoualready have your printerinstalled (2) If the printer is found, the name of the
on your printer port (LPT1), it will make printer will be shown on this screen.
this setup process much easier. See
next page for instructions. Run the Note: If there is an  iyouc see aus meesace , aus

means no Server found during

Printer Setup Wizard from the Windows  €rror COMMmUNICAtiNG s seah Pesse ik “More-
Start menu. with the printer, you  aute setugs. )
will get this message.
Make sure that the printer is ON, ready, and

connected. Click Back and Next.

e
C
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Setup Completed

Infarmation

2 The Printer Sharing setup is now completed. You
. . P t this e default print t th
i Change HP LaserJet 4000 Series PCLE port setting . 9 iﬁts;geiﬁ}i;: R
' from "LPT1:" to "Remote Port" 7 -’ .
o ' Server TP Address: 122 1681231
| ‘ : Printer: HP LaserTet 4000 Series PCLE

fes Mo
la I Set this printer as default printer

= ‘ Q_;b Print Test page

(3) This setup wizard will change your
default printer to use “Remote Port”
which is serviced by the SpaceLink
Dual-Band Home Gateway.

(4) Click Done when setup is complete.
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Verifying Your Printer

& Printers and Faxes |Z”E|

File Edit Wiew Favorites Tools  Help f

2

)
lﬁ 7 Search i

L

\_) Folders =

Address |Cq‘; Printers and Faxes

w

Mortan Antivirus E, -

Printing Preferences. ..

Pause Prinking

Sharing...
Use Printer Offline

Create Shorbout
Delete
Rename

Properties

After setting up the printer, a printer icon
will appear in Windows’ “Printers and
Faxes”. Right click the printer icon and
choose Properties to configure the printer.

ubriet Mask Frititer

Hewlett-Packard HP Laserlet 4000 Series

] Exit ‘

& Config ‘ 9, Search ‘

Printer Server

on-ling

Connected Printer Status:

?X

&' HP LaserJet 4000 Series PCL6 Properties

Gereral Sharing| Parts |Advanced Security | Device Settingz

J-)
c'"la HF Lazer)et 4000 Series PCLE

Frint to the following port(z). Docurments will print to the firgt free
checked port.

Part Description Printer o~
O come: Serial Port

O FILE: Fririt to File

Fiemote Port Prinker Sharing Port - HP Lazer)et 4000 Sel

O Poaw, podv Part

Ok Local Part 5

A

< | &
[ Add Port.... ] [ Delete Port ] [ Configure Port. ..

Enable bidirectional support
[C] Enable printer podling

Cloge

If your printer was previously setup, the
SpaceLink 802.11g Access Pointprinter
setup wizard will change your printing port
from your local LPT1 (parallel) port to
“Remote Port”. If necessary, you can
change this back at anytime or use
Windows “Add Printer” to setup another
printer on whatever port you require.

P

& HP LaserJet 4000 Series PCL6 Properties

General Sharing| Ports |Advanced Secuiity | Device Settings

S
c'"'\g HF Laserlet 4000 Series PCLE

Frint to the follawing port(z). Documents will print to the first free
checked port.

Part Description Frirter *

Printer Part
Printer Port

O LPT2:
O LPT3:
O comt:
O comz:
O comz:
O com4:

Printer Port

Serial Port

Serial Port

Serial Port

Serial Port b

User in senvice: |

When properly setup, the SpaceLink
802.11g Access Pointwill show the printer
name in the “Homegateway Discovery”
utility and show “on-line” under the “Printer
Server” on the “Status” page of the web
manager.

[ Add Port... ] [ Delete Port ] [ Configure Port...

Enable bidirectional suppork
[T Enable printer pocling

Apply

0K ][ Cancel ][
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Chapter 4 - Wireless Performance

4. Wireless Performance

Thissection providesthe user with ideasfor how to improvethe performance
of a Spacel.ink 802.11b network.

Site Topography

For optimal performance, locate wireless mobile clients and the Spacelink
802.11g APsaway from transformers, heavy-duty motors, fluorescent lights,
microwave ovens, refrigerators, and other industrial equipment. Signal loss
can occur when metal, concrete, walls or floors block transmission. Locate
the SpacelLink 802.11g APs in open areas or add the Spacel.ink 802.11g
APs as needed to improve coverage.

Microwave ovens operate in the same frequency band as the Spacelink
802.11g AP. Therefore, if you use a microwave within range of the
Spacelink 802.11g AP you may notice network performance degradation.
However, both your microwave and your the Spacel.ink 802.11g AP will
continue to function.

Site Surveys

A site survey (utility provided with the Spacel.ink PC card and CF card)
analyzes the installation environment and provides users with
recommendationsfor equipment and its placement. The optimum placement
of 11 Mbps Home Gateways differs for 1 or 2 Mbps Home Gateways,
because the locations and number of Home Gatewaysrequired are different.

42
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Range

Every environment is unique with different obstacles, barriers, materials,
etc. and, therefore, it is difficult to determine the exact range that will be
achieved without testing. However, has developed some guidelines to
estimate the range that users will see when the product isinstalled in their
facility, but there are no hard and fast specifications.

Radio signals may reflect off of some obstacles or be absorbed by others
depending on their construction. For example, with two 802.11b radios,
you may achieve up to 1000' in open space outdoors where two devices
havealine of sight, meaning they see each other with no obstacles. However,
the sametwo units may only achieve up to 300" of range when used indoors.

Thel EEE 802.11b specification supportsfour datarates. 11 Mbps, 5.5 Mbps,
2 Mbps, and 1 Mbps. Operation at 1 Mbps provides greater range than
operation at 11 Mbps. The SpaceLink 802.11g Access Pointwill
automatically adjust the data rate to maintain a usable radio connection.

Therefore, aclient that is close to the Spacelink 802.11g A ccess Pointmay
operate at 11 Mbps while a client that is on the fringe of coverage may
operate at 1 Mbps. As mentioned earlier, you can configure the data rates
that the Spacel.ink 802.11g Access Pointwill use. Note that if you limit the
range of datarates available to the Spacel.ink Dual-Band Home Gateway,
you may reduce the effective wireless range of the SpacelLink 802.11b
products.

ASUS SpaceLink 802.11g Access Point
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Chapter 5 -Troubleshooting

Location of antenna connector

Slide the right side cover back to reveal the antenna connector.
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Note: Optional antenna kits are not currently available. Check with
your local dealer for availability.
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Chapter 5 -Troubleshooting

5. Troubleshooting

The Spacel.ink Access Point isdesigned to bevery easy toinstall and operate.
However, if you experience difficulties, use the information in this chapter
to help diagnose and solve problems. If you cannot resolve aproblem, contact
Technica Support, as listed on the front of this manual.

Common Problems and Solutions

Problem
AP does not power up:

Solution

» Check for faulty Spacelink Access Point power supply by measuring
the output voltage with an electrical test meter.

e Check failed AC supply (power outlet)

Problem

Cannot communicate with the Spacelink Access Point through a wired
network connection.

Solution

» Verify network configuration by ensuring that there are no duplicate | P
addresses. Power down the devicein question and ping the assigned I P
address of the device. Ensure no other device responds to that address.

» Check that the cables used have proper pin outs and connectors or use
another LAN cable.

*  Check that the hub, switch, or computer that the Spacel ink Access Point
IS connected to supports 10M bps speed.

Thisiswhat you will seeif you connect the Spacel.ink Access Point to a

10/100 Mbps Hub Pure 100 Mbps Hub
Hub LED ON OFF
Access Point (Link) LED ON ON

So you will not know if the connection is bad from the SpacelLink Access
Point Link LED alone, you will haveto look at the Hub LED if you are not
sure what kind of hub the Spacelink Access Point is attached to.

ASUS SpaceLink 802.11g Access Point
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Chapter 5 -Troubleshooting

Problem

The Spacel_ink Access Point Manager still cannot find or connect
to the Spacelink Access Point after verifying thel Paddressand
LAN cable, changes cannot be made, or password islogt.

Solution

In case the Spacelink Access Point isinaccessible, you can
restore the Spacel.ink A ccess Point’sfactory default settings.
Use a straightened paper clip to press the button located in
theholelabeled “ Reset” on the back of the Spacel ink Access
Point and keep it depressed over 5 seconds. The amber power
LED will darken and then light up when reset is successful.

Reset to Defaults

Thefollowing arefactory default vaues. These valueswill be present when you
first receive your Spacel.ink Access Point, if you push the reset button on the
back of the Spacel.ink Access Point over 5 seconds, or if you click the Reset to
Defaults’ on the“ Generd” page of the Spacel_ink Access Point Manager.

Name Default Value
Password “asus”
IP address assignment obtain an IP address automatically
Primary port Ethernet
IP address 192.168.39.130
Subnet mask 255.255.255.0
Gateway 0.0.0.0

o0 SSID “default”

= Channel 1

S WEP type WEP disable

% AP name “ASUS AP”

L Operational mode AP mode

2 Only allow IP packets Disable

§ Authorization table Disable
Host AP / Wireless Bridge MAC Add. 00-00-00-00-00-00
Fragmentation threshold 2346
RTS threshold 2346
Preamble mode Long preamble
Authentication type Both
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Problem
My 802.11b PC Card will not associate with the Spacelink Access Point.

Solution
Follow these steps:

1.

Try to bring the devices closer together; the PC Card may be out of
range of the SpacelLink Access Point.

Confirm that the Spacel ink Access Point and PC Card have the same
SSID.

Confirm that the SpacelL.ink Access Point and PC Card have the same
Encryption settings, if enabled.

Confirm that the SpaceL ink Access Point’sAir and Link LEDsare solid
green.

Confirm that the authorization table includes the MAC address of the
SpaceLink PC card if “Authorization Table” is enabled.

Confirm that the operational mode is “ Access Point” mode.

Confirm that the SpacelL.ink Access Point and SpacelLink PC card have
the same preamble mode.

Problem
The throughput seems slow.

Solution

To achieve maximum throughput, verify that your antennas are well-placed,
not behind metal, and do not have too many obstacles between them. If
you move the client closer to the Spacel.ink Access Point and throughput
Increases, you may want to consider adding a second Spacel.ink Access
Point and implementing roaming.

Check antenna, connectors and cabling.
Verify network traffic does not exceed 37% of bandwidth.

Check to see that the wired network does not exceed 10 broadcast
messages per second.

Verify wired network topology and configuration.

ASUS SpaceLink 802.11g Access Point
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Chapter 5 -Troubleshooting

Problem
| cannot find Spacel.ink A ccess Pointsusing the Spacel_ink Access Point Manager.

Solution

To configure the SpacelLink Access Point through a wireless LAN card,
your computer must be in the same subnet of the Spacel.ink Access Point.
You cannot find Spacel ink Access Points with subnet different from your
computer within the same gateway. You must change your computer to the
same subnet as the Spacelink Access Point. The factory default subnet of
the SpacelL.ink Access Point is"192.168.39.0".

If you put the SpacelL ink Access Point on different subnets, but physically
connected inside the same gateway, the following symptoms will occur:

For example, if your computer’'s TCP/IP settings are:
IP address: 192.168.1.1, Subnet mask: 255.255.255.0

AP TCP/IP Settings Ethernet Network Wireless LAN
IP address 192.168.2.130 192.168.2.130 192.168.2.130
Subnet mask 255.255.255.0 255.255.255.0 255.255.255.0
Gateway 0.0.0.0 Not 0.0.0.0 Any value
Success of Search AP Yes, then you can No, |you should No|, you should
change the AP to “reset to defaults”, 1. freset to defaults”
match your subnet then search again. 2. change your PC’s IP
address to 192.168.39.X
then search again

In Windows NT/2000/XP, you must login with Administrator privi-
leges so that all functions of the SpaceLink Access Point Manager
can function correctly. If you do not login as a member of the Ad-
ministrator group, you cannot run Access Point Manager.

Problem
How do | upgrade the firmware on the Spacel.ink Access Point?

Solution

Periodically, a new Flash Code is available for Spacel.ink Access Points
on the Web site at http://www.asus.com. Ideally, you should update an
Access Point’s Flash Code using the “ASUS AP Live Update” utility
installed along with the “ASUS AP Manager”. See the next section for
instructions on using “ASUS AP Live Update’.
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6. Appendix

Operating frequency range

The DSSS PHY shall operate in the frequency range of 2.4 GHz to 2.4835
GHz asdlocated by regulatory bodiesin the USA and Europe or inthe 2.471
GHzt02.497 GHz frequency band asall ocated by regul atory authority in Japan.

Number of operating channels

The channel center frequenciesand CH ID numbers shall be as shown below.
The FCC (US), IC (Canada), and ETSI (Europe) specify operation from 2.4
GHz to 2.4835 GHz. For Japan, operation is specified as2.471 GHz to 2.497
GHz. France allows operation from 2.4465 GHz to 2.4835 GHz, and Spain
allowsoperationfrom 2.445 GHz to 2.475 GHz. For each supported regul atory
domain, all channels marked with “Yes’ shall be supported.

Inamultiple cell network topology, overlapping and/or adjacent cellsusing
different channels can operate simultaneously without interference if the
distance between the center frequencies is at least 30 MHz. Channel 14
shall be designated specifically for operation in Japan.

DSSS PHY frequency channel plan

(Regulatory Domains)
CHID Frequency X'10' X20' X30' X3l X'32' X'40
FCC IC ETSI  Spain France  MKK

1 2412MHz Yes Yes Yes - - Yes
2 2417 MHz Yes Yes Yes - - Yes
3 2422 MHz Yes Yes Yes - - Yes
4 2427 MHz  Yes Yes Yes - - Yes
5 2432 MHz Yes Yes Yes - - Yes
6 2437 MHz Yes Yes Yes - - Yes-
7 2442MHz  Yes Yes Yes - - Yes
8 2447 MHz Yes Yes Yes - - Yes
9 2452 MHz Yes Yes Yes - - Yes
10 2457 MHz  Yes Yes Yes Yes Yes Yes
11 2462 MHz Yes Yes Yes Yes Yes Yes
12 2467 MHz - - Yes - Yes Yes
13 2472 MHz - - Yes - Yes Yes
14 2484 MHz - - - - - Yes

ASUS SpaceLink 802.11g Access Point
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Appendix

SpaceLink Access Point Specifications

Thefollowing technical specificationisfor reference purposesonly. Actual
product’s performance and compliance with local telecommunications
regulations may vary from country to country. ASUSwill only ship products
that are type approved in the destination country.

Ethernet Interface RJA45 for 10BaseT with auto crossover MDI/MDI-X

Data Rate 11 Mbps with auto fallback to 5.5, 2 and 1 Mbps
Modulation CCK (11Mbps, 5.5Mbps), DQPSK (2Mbps), DBPSK (1Mbps)
Technology Direct Sequence Spread Spectrum

RF Output Power 14 ~ 17 dBm (at nominal temperature range)

Antenna 2 internal polarization diversity dipole antennas,

One RF connector for optional external antenna

Range Indoor 130 ft (40 m), semi-open 330 ft (100 m),
outdoor (LOS, Light-Of-Sight) 1500 ft (457 m) at 11Mbps
The range may vary by different environment

Receiver Sensitivity Per< 8% @ length=1024 octets (at nominal temp. range)
11Mbps: -82 to -85 dBm; 5.5Mbps: -85 to -88 dBm;
2 Mbps: -88 to -91 dBm; 1 Mbps: -91 to -93 dBm

Operating Frequency  2.412to 2.462 GHz (North America)
2.412 to0 2.484 GHz (Japan)
2.412 to 2.472 GHz (Europe ETSI)
2.457 to 2.462 GHz (Spain)
2.457 10 2.472 GHz (France)

WEP 64/128-bit WEP; each includes 4 user-defined keys

Utilities AP Manager: User-friendly utility for discovering and
configuring SpaceLink Access Points with Access
Control List features

AP Live Update: Download the newest firmware from
the Internet
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Supported OS Windows 98, 98SE, ME, NT4, 2000, XP
SNMP Support MIB Il, Proprietary Wireless MIBs
LED Indicators Power, Wireless, Ethernet

DC Power Adapter AC Input: 100V to 240V(50 to 60HZ)
DC Output: 5V with max. 1 A current

Operating Temp. 0°C to 55°C

Storage Temp. -20°C to 70°C

Humidity 5 to 95% (non-condensing)

Emissions ETS 300 328 and ETS 300 826; CE Mark

FCC Part 15C, Section 15.247

Size 40 mm (L) 138 mm (W) 150 mm (H) (x 0.2)
Weight 400 g excluding power supply
Warranty One Year Limited Warranty

Operating Modes

Access Point Standard 802.11b based access point, provides
roaming capability between Wi-Fi compliant Access
Points

Access Point Client Act as a client station to associate with existing access
points and bridge traffic from Ethernet port to a remote
backbone network through the wireless interface

Wireless Bridge Point-to-point or point-to-multi-points to bridge individual
networks
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DNS Server Address (Domain Name System)

DNS alows Internet host computers to have a domain name and one or
more | P addresses. A DNS server keeps a database of host computers and
their respective domain names and | P addresses, so that when auser enters
a domain name into the Internet browser, the user is sent to the proper |P
address. The DNS server address used by the computers on your home
network isthe location of the DNS server your ISP has assigned.

DSL Modem (Digital Subscriber Line) - A DSL modem usesyour existing
phone lines to transmit data at high speeds.

Direct-Sequence Spread Spectrum
See next few pages for detailed explanation.

Encryption
This provides wireless data transmissions with alevel of security.

Extended Service Set (ESS)

A set of one or moreinterconnected basic service set (BSSs) and integrated
local areanetworks (LANS) can be configured as an Extended Service Set.

ESSID (Extended Service Set Identifier)

You must have the same ESSID entered into the gateway and each of its
wirelessclients. The ESSID isauniqueidentifier for your wireless network.

Ethernet

The most widely used LAN access method, which is defined by the IEEE
802.3 standard. Ethernet is normally a shared media LAN meaning all
devices on the network segment share total bandwidth. Ethernet networks
operate at 10Mbps using CSMA/CD to run over 10-BaseT cables.

Firewall

A firewall determines which information passes in and out of a network.
NAT can create anatural firewall by hiding alocal network’s I P addresses
fromtheInternet. A Firewall prevents anyone outside of your network from
accessing your computer and possibly damaging or viewing your files.
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Gateway

A network point that manages all the data traffic of your network, as well
as to the Internet and connects one network to another.

IEEE

The Institute of Electrical and Electronics Engineers. The |EEE sets
standardsfor networking, including Ethernet LANSs. |EEE standardsensure
interoperability between systems of the same type.

IEEE 802.11

IEEE 802.xx is a set of specifications for LANs from the Institute of
Electrical and Electronic Engineers (IEEE). Most wired networks conform
t0 802.3, the specification for CSMA/CD based Ethernet networks or 802.5,
the specification for token ring networks. 802.11 defines the standard for
wireless LANs encompassing three incompatible (non-interoperable)
technologies: Frequency Hopping Spread Spectrum (FHSS), Direct
Sequence Spread Spectrum (DSSS), and Infrared. 802.11 specifiesacarrier
sense media access control and physical layer specifications for 1 and 2
Mbps wireless LANS.

IEEE 802.11a/ IEEE 802.11b
See next few pages for detailed explanations.

Infrastructure

A wireless network centered about an access point. In this environment,
the access point not only provides communication with the wired network
but also mediates wireless network traffic in the immediate neighborhood.

IP (Internet Protocol)

The TCP/IP standard protocol that defines the |P datagram as the unit of
information passed across an Internet and provides the basis for
connectionless packet delivery service. IP includes the ICMP control and
error message protocol as an integral part. It provides the functional
equivalent of 1ISO OSI Network Services.

IP Address

An IP address is a 32-bit number that identifies each sender or receiver of
information that is sent across the Internet. An |P address has two parts: the
identifier of a particular network on the Internet and an identifier of the
particular device (which can be aserver or aworkstation) within that network.

ASUS SpaceLink 802.11g Access Point
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ISM Bands (Industrial, Scientific, and Medicine Bands)

Radio frequency bands that the Federal Communications Commission
(FCC) authorized for wireless LANs. The ISM bands are located at 902
MHz, 2.400 GHz, and 5.7 GHz.

ISP (Internet Service Provider)

An organization that provides access to the Internet. Small |SPs provide
service viamodem and ISDN while the larger ones also offer private line
hookups (T1, fractional T1, etc.).

LAN (Local Area Network)

A communications network that serves userswithin a defined geographical
area. The benefitsinclude the sharing of Internet access, files and equipment
like printers and storage devices. Special network cabling (10 Base-T) is
often used to connect the PCs together.

MAC Address (MediaAccess Control) - AMAC addressisthe hardware
address of a device connected to a network.

NAT (Network AddressTrandation) - NAT masksalocal network’sgroup
of IP addresses from the external network, allowing a local network of
computers to share a single ISP account. This process allows all of the
computers on your home network to use one IP address. This will enable
access to the Internet from any computer on your home network without
having to purchase more | P addresses from your | SP.

NIC (Network Interface Card)

A network adapter inserted into a computer so that the computer can be
connected to anetwork. It isresponsible for converting datafrom storedin
the computer to the form transmitted or received.

Packet

A basic message unit for communication across anetwork. A packet usually
includes routing information, data, and sometimes error detection
information.
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PCMCIA (Personal Computer Memory Card International
Association)

The Personal Computer Memory Card International Association (PCMCIA),
develops standardsfor PC cards, formerly known as PCMCI A cards. These
cards are available in three types, and are have about the same length and
width as credit cards. However, the different width of the cards ranges in
thicknessfrom 3.3 mm (Typel) to 5.0 mm (Typel) to 10.5 mm (Typel lIl).
These cards can be used for various functions, including memory storage,
landline modems and wireless modems.

PPP (Point-to-Point Protocol)

PPP is a protocol for communication between computers using a serial
interface, typically apersonal computer connected by phonelineto aserver.

PPPoE (Point-to-Point Protocol over Ethernet)

Point-to-Point Protocol isamethod of secure data transmission. PPP using
Ethernet to connect to an ISP,

Radio Frequency (RF) Terms: GHz, MHz, Hz

Theinternational unit for measuring frequency isHertz (Hz), equivalent to
the older unit of cycles per second. One megahertz (MHZz) is one million
Hertz. Onegigahertz (GHz) isonebillion Hertz. The standard US el ectrical
power frequency is 60 Hz, the AM broadcast radio frequency band is 0.55-
1.6 MHz, the FM broadcast radio frequency band is 88-108 MHz, and
wireless 802.11 LANs operate at 2.4 GHz.

SSID (Service Set ID)

SSID isagroup name shared by every member of awireless network. Only
client PCs with the same SSID are allowed to establish a connection.

Station
Any device containing |EEE 802.11 wireless medium access conformity.

Subnet Mask

A subnet mask is a set of four numbers configured like an IP address. It is
used to create | P address numbers used only within a particular network.
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Appendix

TCP (Transmission Control Protocol)

The standard transport level protocol that provides the full duplex, stream
service on which many application protocols depend. TCPallows aprocess
or one machine to send a stream of data to a process on another. Software
implementing TCP usually resides in the operating system and uses the IP
to transmit information across the network.

WAN (Wide Area Network)

A system of LANS, connected together. A network that connects computers
located in separate areas, (i.e., different buildings, cities, countries). The
Internet is a wide area network.

WECA (Wireless Ethernet Compatibility Alliance)

An industry group that certifies cross-vender interoperability and
compatibility of IEEE 802.11b wirel ess networking products and to promote
that standard for enterprise, small business, and home environments.

WLAN (Wireless Local Area Network)

Thisis agroup of computers and other devices connected wirelessly in a
small area. A wireless network isreferred to asLAN or WLAN.
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IEEE 802.11b (11Mbits/sec)

In 1997, the Institute of Electrical and Electronics Engineers (IEEE) adopted
the 802.11 standard for wireless devices operating in the 2.4 GHz frequency
band. This standard includes provisionsfor three radio technol ogies: direct
sequence spread spectrum, frequency hopping spread spectrum, and
infrared. Devices that comply with the 802.11 standard operate at a data
rate of either 1 or 2 Mbps.

In 1999, the IEEE created the 802.11b standard. 802.11b is essentially
identical to the 802.11 standard except 802.11b provides for data rates of
upto 11 Mbpsfor direct sequence spread spectrum devices. Under 802.11b,
direct sequence devices can operate at 11 Mbps, 5.5 Mbps, 2 Mbps, or 1
Mbps. This provides interoperability with existing 802.11 direct sequence
devices that operate only at 2 Mbps.

Direct sequence spread spectrum devices spread aradio signal over arange
of frequencies. The IEEE 802.11b specification allocates the 2.4 GHz
frequency band into 14 overlapping operating Channels. Each Channel
correspondsto adifferent set of frequencies. Seethe Appendix to determine
the center frequency used by each Channel.

If operating multiple 802.11b Wireless PCI Cards in the same vicinity, the
distance between the center frequencies must be at least 25 MHz to avoid
interference. Note that the Channels available to an 802.11b Wireless PCI
Card will vary from country to country. In the United States, the 802.11b
standard allocates 11 operating Channel sfor direct sequencedevices. Channels
1, 6, and 11 are independent and do not overlap with each other. To avoid
interference between 802.11b Wireless PCI Cards, It is recommended that
you configure the Wireless PCl Cards using only Channels 1, 6, and 11.
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Direct-Sequence Spread Spectrum (for 802.11b)

Spread spectrum (broadband) uses a narrowband signal to spread the
transmission over asegment of the radio frequency band or spectrum. Direct-
sequence is a spread spectrum technique where the transmitted signal is
spread over a particular frequency range. The Space Link Wireless PCI
Card uses Direct-Sequence Spread Spectrum (DSSS) for radio
communication.

Direct-sequence systems communicate by continuously transmitting a
redundant pattern of bits called a chipping sequence. Each bit of transmitted
datais mapped into chips by the Wireless PCI Card and rearranged into a
pseudorandom spreading code to form the chipping sequence. The chipping
sequenceiscombined with atransmitted datastream to produce the Wireless
PCI Card output signal.

Wireless mobile clients receiving a direct-sequence transmission use the
spreading code to map the chips within the chipping sequence back into
bits to recreate the original data transmitted by the Wireless PCI Card.
Intercepting and decoding a direct-sequence transmission requires a
predefined al gorithm to associ ate the spreading code used by the transmitting
Wireless PCI Card to the receiving wireless mobile client.

This algorithm is established by |IEEE 802.11b specifications. The bit
redundancy within the chipping sequence enables the receiving wireless
mobile client to recreate the original datapattern, evenif bitsin the chipping
sequence are corrupted by interference. The ratio of chips per bit is called
the spreading ratio. A high spreading ratio increases the resistance of the
signal to interference. A low spreading ratio increases the bandwidth
available to the user. The Wireless PCI Card uses a constant chip rate of
11Mchips/s for all data rates, but uses different modulation schemes to
encode more bits per chip at the higher data rates. The Wireless PCI Card
Is capable of an 11 Mbps data transmission rate, but the coverage areais
lessthanal or 2 MbpsWireless PCI Card since coverage area decreases as
bandwidth increases.
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IEEE 802.11a (54Mbits/sec)

The 802.11b standard was designed to operate in the 2.4-GHz I1SM
(Industrial, Scientific and Medical) band using direct-sequence spread-
spectrum technol ogy. The 802.11a standard, on the other hand, was designed
to operate in the morerecently allocated 5-GHz UNII (Unlicensed National
Information Infrastructure) band. And unlike 802.11b, the 802.11a standard
departs from the traditional spread-spectrum technology, instead using a
frequency division multiplexing scheme that's intended to be friendlier to
office environments.

The 802.11a standard, which supports data rates of up to 54 Mbps, is the
Fast Ethernet analog to 802.11b, which supports data rates of up to 11
Mbps. Like Ethernet and Fast Ethernet, 802.11b and 802.11ause anidentical
MAC (MediaAccess Control). However, while Fast Ethernet usesthe same
physical-layer encoding scheme as Ethernet (only faster), 802.11a uses an
entirely different encoding scheme, called OFDM (orthogonal frequency
division multiplexing).

The 802.11b spectrum is plagued by saturation from wireless phones,
microwave ovens and other emerging wireless technologies, such as
Bluetooth. In contrast, 802.11a spectrum is relatively free of interference.

The 802.11a standard gains some of its performance from the higher
frequencies at which it operates. The laws of information theory tie
frequency, radiated power and distance together in an inverse relationship.
Thus, moving up to the 5-GHz spectrum from 2.4 GHz will lead to shorter
distances, given the same radiated power and encoding scheme.
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Appendix

COFDM (for 802.11a)

Power aloneisnot enough to maintain 802.11b-like distancesin an 802.11a
environment. To compensate, vendors specified and designed a new
physical-layer encoding technology that departsfrom thetraditional direct-
sequence technology being deployed today. This technology is called
COFDM (coded OFDM). COFDM was devel oped specifically for indoor
wireless use and offers performance much superior to that of spread-
spectrum solutions. COFDM works by breaking one high-speed datacarrier
into several lower-speed subcarriers, which arethen transmitted in parallel.
Each high-speed carrier is 20 MHz wide and is broken up into 52
subchannels, each approximately 300 KHz wide. COFDM uses 48 of these
subchannelsfor data, whilethe remaining four are used for error correction.
COFDM delivershigher datarates and ahigh degree of multipath reflection
recovery, thanks to its encoding scheme and error correction.

Each subchannel in the COFDM implementation is about 300 KHz wide.
At the low end of the speed gradient, BPSK (binary phase shift keying) is
used to encode 125 K bps of data per channel, resulting in a 6,000-K bps, or
6 Mbps, datarate. Using quadrature phase shift keying, you can doublethe
amount of dataencoded to 250 Kbps per channel, yielding a12-Mbps data
rate. And by using 16-level quadrature amplitude modulation encoding 4
bits per hertz, you can achieve adatarate of 24 Mbps. The 802.11a standard
specifiesthat all 802.11a-compliant products must support these basic data
rates. The standard also lets the vendor extend the modulation scheme
beyond 24 Mbps. Remember, the more bits per cycle (hertz) that are
encoded, the more susceptible the signal will beto interference and fading,
and ultimately, the shorter the range, unless power output is increased.
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7. Safety Information

Federal Communications Commission Statement

This device complies with FCC Rules Part 15. Operation is subject to the
following two conditions:

» Thisdevice may not cause harmful interference, and

» Thisdevice must accept any interferencereceived, including interference
that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a
class B digital device, pursuant to Part 15 of the Federal Communications
Commission (FCC) rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This
equipment generates, uses, and can radiate radio frequency energy and, if
not installed and used in accordance with theinstructions, may cause harmful
interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment
does cause harmful interferenceto radio or television reception, which can
be determined by turning the equipment off and on, the user is encouraged
to try to correct the interference by one or more of the following measures:

» Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

» Connect the equipment into an outlet on acircuit different from that to
which the receiver is connected.

» Consult the dealer or an experienced radio/TV technician for help.

CAUTION!

You are cautioned that changes or modifications not expressly
approved by the party responsible for compliance could void your
authority to operate the equipment.

Reprinted from the Code of Federal Regulations #47, part 15.193, 1993.
Washington DC: Office of the Federal Register, National Archives and
Records Administration, U.S. Government Printing Office.
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Canadian Department of Communications

Thisdigital apparatus does not exceed the Class B limitsfor radio noise emissions
from digital apparatus set out in the Radio I nterference Regul ations of the Canadian
Department of Communications.

This Class B digital apparatus complies with Canadian ICES-003.
Cet appareil numérique de la classe B est conforme a la norme
NMB-003 du Canada.

Regulatory Information / Disclaimers

Installation and use of thisWirelessL AN device must bein strict accordance
with theinstructionsincluded in the user documentation provided with the
product. Any changes or modifications (including the antennas) made to
this device that are not expressly approved by the manufacturer may void
the user's authority to operate the equipment. The manufacturer is not
responsiblefor any radio or television interference caused by unauthorized
modification of this device, or the substitution of the connecting cables
and equipment other than manufacturer specified. It istheresponsibility of
the user to correct any interference caused by such unauthorized
modification, substitution or attachment. Manufacturer and its authorized
resellersor distributorswill assume no liability for any damage or violation
of government regulations arising from failing to comply with these
guidelines.

CAUTION: To maintain compliance with FCC's RF exposure guide-
lines, this equipment should be installed and operated with minimum
distance [20cm] between the radiator and your body. Use on the sup-
plied antenna. Unauthorized antenna, modification, or attachments
could damage the transmitter and may violate FCC regulations.

Safety Information

In order to maintain compliance with the FCC RF exposure guidelines,
this equipment should be installed and operated with minimum distance
[20cm] between theradiator and your body. Use only with supplied antenna.
Unauthorized antenna, modification, or attachments could damage the
transmitter and may violate FCC regulations.

CAUTION: Any changes or modifications not expressly approved
in this manual could void your authorization to use this device.
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MPE Statement

Your device contains alow power transmitter. When device is transmitted
it sends out Radio Frequency (RF) signal.

Caution Statement of the FCC Radio Frequency
Exposure

This Wireless LAN radio device has been evaluated under FCC Bulletin
OET 65C and found compliant to the requirements as set forth in CFR 47
Sections 2.1091, 2.1093, and 15.247(b)(4) addressing RF Exposure from
radio frequency devices. The radiation output power of thisWirelessLAN
deviceisfar below the FCC radio frequency exposurelimits. Nevertheless,
this device shall be used in such a manner that the potential for human
contact during normal operation —as amobile or portable device but usein
a body-worn way is strictly prohibit. When using this device, a certain
separation distance between antenna and nearby persons has to be kept to
ensure RF exposure compliance. In order to comply with the RF exposure
limits established in the ANSI C95.1 standards, the distance between the
antennas and the user should not be less than [20cm].

RF Exposure

The antenna(s) used for this transmitter must not be co-located or operating

in conjunction with any other antenna or transmitter.
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