The MP1100E features software codeveioped with Cisco Systems, Inc. Cisco
Systems requires that the following disclaimer be furnished with Solectek
products that are codeveloped with Cisco Systems, Inc.:

Cisco Systems, Inc. makes no representations or warranties with respect to any
AIRLAN product, and specifically disclaims any express or implied warranties
for any particular purpose. Further, Cisco Systems Inc. makes no
representations or warranties with respect to the contents or use of this manual,
and specifically disclaims any express or implied warranties of merchantability
or fitness for any particular purpose. Further, Cisco Systems, Inc., reserves the
right to make changes to any and all parts of the (Cisco Systems) product, at any

time, without obligation to notify any person or entity of such changes.

The MP1100E operates in the 2.4 GHz band, complies with the IEEE 802.1D
MAC bridging standard and supports SNMP monitoring if [P routing is enabled.

Federal Communications
Commission (FCC) Radio

Frequency Interference
Statement

Information to the user

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

e It may not cause harmful interference.
e [t must accept any interference that may cause undesired operation.

FCC RF exposure regulations require that a minimum of 30 inches of
separation exist between an operating antenna and any person. When

installing the antenna, ensure that this clearance is maintained while the
product is in operation.

This device must be installed and used in strict accordance with the
manufacturer’s instructions. However, there is no guarantee that interference to
radio communications will not occur in a particular commercial installation. In
case the device does cause harmful interference with an authorized radio
service, the user/operator shall promptly stop operating the device until harmful
interference has been limited. Solectek Corporation is not responsible for any
radio or television interference caused by unauthorized modification of this
device or the substitution or attachment of connecting cables and equipment
other than specified by Solectek Corporation. The correction of interference
caused by such unauthorized modification, substitution, or attachment will be
the responsibility of the user.

Steps for minimizing or eliminating radio and television interference:

e Change the channel

« Reorient the radio or TV receiving antenna.

« Relocate the computer and bridge unit with respect to the receiver.

e  Plug the computer and bridge into a different outlet so the computer and
bridge are on different branch circuits.

If necessary, you should cons.ult the dealer or an experienced radio/TV
technician for additional suggestions. You may find the booklet called “How to
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1dentify and Resoive Radio-TV Interference Problems” prepared by the Federal
Communications Commission helpful. The booklet is available from the U.S.
Government Printing Office, Washington, D.C., 20402, as stock number 004
000-00345-4.

This product was FCC certified under test conditions that included the use of
shielded 1/0 cables and connectors between system componenis. To be in
compliance with FCC regulations, the user must use shielded cables and
connectors and instali them properly.

Radio Transmission Notice

This product is a low power (less than 1 Watt), direct-sequence, spread-
spectrum radio system pre-set to transmit and receive signals in the 2.4-2.4835
GHz frequency band. This product has been certified by the U.S. Federal
Communications Commission for use in the United States of America in that
band. The manufacturer makes no representation as to the availability of the
above-mentioned frequency band for such use in other countries.

Any prospective user of this product outside the United States of America
should, prior to such use, contact the government department or other agency
responsible for assigning radio frequencies in the country in which use is
proposed to determine whether such department or agency has any objection to
operation of the product in the 2.4-2.4835 GHz band, and whether there are any
other local devices generating signals in that band which might be expected to
interfere with the operation of this product.

The manufacturer shall not be responsible for any operation of this product
which is in violation of local law, creates interference harmfu! to other local
devices, or results in a malfunction of this product caused by outside
interference.

End User License Agreement

Notice: Read below before installing and using this device. Installing and using
this device indicates your acceptance of these terms and conditions. If you do
not accept the terms, you must return the unused device and all related software
immediately.

You may not use, copy, modify, or transfer the enclosed device, related
documentation, or any software programs residing in or included with the
device (collectively, the “product”), except as expressly provided in this
license.

License. The technology and intellectual property embodied in the Product (the
“Technology™) are licensed, not sold, to you. You have a nonexclusive and
nontransferable right only to connect the Product to and to use the Technology
with a single license control utility. You may not modify or make inoperable
authorization keys or license control utilities. You may not transfer, sublicense
or assign a license to the Product or the Technology to another party except in
accordance with Solectek’s Product License Transfer Policy in effect at the time
of such license grant.

You understand that the Technology belongs to Solectek or its third party
licensors {collectively, “Solectek”), and they have the right to enforce this
license. You agree to keep confidential and use your best efforts to prevent and
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U.S. Government
restricted rights legend

protect the contents of the Technology from unauthorized disclosure or use.
Solectek reserves all rights not expressly granted to you.

Limitations on use. You may not disclose or make available the Product or the
Technology to any other party or permit others to use it except your employees
and agents who use it on your behalf and who have agreed to these license
terms. You may not do any of the following with or to the Product or the
Technology: (a) make copies (except for backup or archival copies); (b) rent,
lease or distribute copies; (¢) make any alteration, modification, translation or
the like without the prior written consent of Solectek: or (d) reverse engineer,
reverse assemble, reverse compile or otherwise engage in similar manipulation.
Any full or partial copy of the Product must include all copyright and other
proprietary notices which appear on or in the Product.

You must maintain adequate records to be able to control use of the Product and
the Technology according to these license terms. These records must match the
use of the Product and the Technology to the license grants. Solectek may
require you to make these records available to Solectek or the third party
developer or owner of the applicable portion of the Product.

The term “authorization key” includes any unique series of data elements that is
to be instailed and enabled in a license control utility to allow use of the
Product. Authorization keys may be installed and enabled for use in only one
license control utility at any one time. Authorization keys are non-transferable
and confidential and must be destroyed on termination of this license. Unless
otherwise specified, you may print electronic Product documentation as
reasonably necessary to exercise your right to use the Product.

Terms and Limitations. This license is effective until terminated. You may
terminate this license at any time by returning the Product to Solectek. This
license automatically terminates if you fail to comply with its terms and
conditions. You agree that upon such termination you will return the Product to
Solectek, together with any other material you have received from Solectek in
connection with the Product.

U.S. governing law and export restrictions. This license will be governed by
the laws (other than choice of law principles) of the State of California, and in
no event will it be governed by the U.N. convention of the international sale
of goods. You acknowledge that the laws and regulations of the United States
restrict the export and re-export of the Product and any related technical data.
You agree that you wil} not export or re-export the Product or any related
technical data in any form without first obtaining the appropriate United States
and foreign government approval.

The Product is provided with Restricted Rights. Use, duplication, reproduction
or disclosure by the Government is subject to restrictions in subdivision
(c)(1)(ii) of the Rights in Technical Data and Computer Product clause at
252.227-7013 and in subparagraphs (a) through (d) of the Commercial Product-
Restricted Rights Clause at 52.227-19. Contractor/Manufacturer is Solectek,
6370 Nancy Ridge Drive, Suite 109, San Diego, California.
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One Year Limited Warranty

in the United States

Subject to the conditions and procedures set forth below, Solectek will repair or
replace, at Solectek's option, such Solectek products or parts thereof or software
which, on inspection by Solectek, are found to be covered by the limited warranties
set forth below. 1f you think there is a problem or defect with your Solectek
intemetworking product or software:

Contact Solectek's Technical Support Department between 8:00 a.m. and 5:00
p.m., Pacific Time at (619) 450-1220, or via FAX at (619) 642-2793. The
Solectek Technical Support Representative will discuss your problem to
confirm the defect.

If warranty or return service is needed, you will receive a Return Material
Authorization (RMA) number. At no time should Solectek products or
software be sent back without a valid RMA number. Solectek accepts no
responsibility for unauthorized retumns.

You agree to pay for shipping to Solectek. Solectek will pay for shipping
the repaired or replacement products to you. All Solectek-paid shipments to
customers will be by ground transportation. Any other freight arrangements
will be at customer expense.

Send return shipments to:

Solectek Corporation
6370 Nancy Ridge Drive, suite 109
San Diego, CA. 92121-3212
ATTN: RMA #
Pack products securely, to prevent damage in transit. Be sure the RMA
number is clearly visible on the outside of the return shipping carton.

Returned Solectek products must include all other components from the
original package, including the hardware, any cables, connectors, software
diskettes, and operator guide(s).

Enclose a copy of the original purchaser’s proof of purchase, if needed to
support warranty claim. (See details in LIMITATIONS section below.)

In selected circumstances, Solectek will ship advance replace defective
internetworking products within two business days of the approved RMA
request. All Solectek-paid shipments to customers will be by ground
transportation. Any other freight arrangements will be at customer expense.
Customers who receive this advance-replacement service agree to:

Provide a credit card number or hard copy purchase order as collateral for the
loaned product.

Sign an RMA agreement outlining the terms and conditions of the exchange.

Retum the defective product to Solectek within five (5) business days of
receipt of the advance replacement unit.

If, upon inspection by Solectek, a unit returned under warranty is found to be defect
free, Solectek reserves the right to charge the customer a $500 test fee.

SOLECTEK'S SOLE AND EXCLUSIVE OBLIGATION, AND YOUR SOLE
AND EXCLUSIVE REMEDY, UNDER THIS LIMITED WARRANTY SHALL
BE THE REPAIR OR REPLACEMENT OF THE APPLICABLE SOLECTEK
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Limitations

Disclaimer of
Warrantees

Waiver of
Consequential
Damages

PRODUCT OR SOFTWARE IN ACCORDANCE WITH THE TERMS SET
FORTH HEREIN.

As the original purchaser, you receive these warranties from Solectek Corporation,
subject to the terms and limitations set forth below.

Solectek warrants that your Solectek products will be free from defects in material
and workmanship and will perform in substantial compliance with the operator’s
guide(s) accompanying the produets for a period of one year.

Solectek does not cover or accept liability for any injury, damage or failure caused
by misuse, abuse, acts of nature, accidents (€., dropping the Solectek products or
software diskettes), electrical mishaps, causes beyond our control, or claims by
other than the original purchaser.

Solectek will ot honor, and will consider this limited warranty period voided, if, in
Solectek's reasonable judgment, there has been any (1) tampering with the Solectek
product's external label or serial number, (2) attempt to open the Solectek product's
case, (3) attempted or actual repair by anyone other than an authorized Solectek
technician, or (4) installation or use with any AC power supply component(s) other
than the original Solectek AC power supply components provided in the product
package, (5) installation or use with any cables or antenna(s) other than original
Solectek products, (6) Instaliation or use in environmental conditions that are
outside Solectek’s published environmental specifications (including but not limited
to temperature range, humidity, cable lengths, proximity to other devices, etc.).

Warranty is extended for twelve (12) months from the date the product ships from
Solectek. Solectek will honor warranty twelve months from the original end user’s
purchase date, upon receiving proof of purchase. “Proof of purchase” is a copy of
the original sales transaction, showing complete name and address of seller,
complete name and address of purchaser, date of purchase, product model number
and serial number(s).

EXCEPT AS EXPRESSLY SET FORTH HEREIN, SOLECTEK HEREBY EXPRESSLY
DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION THE IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR USE.

SOLECTEK HEREBY DISCLAIMS ANY AND ALL SPECIAL, INDIRECT, OR
CONSEQUENTIAL DAMAGES (INCLUDING WITHOUT LIMITATION, LOST
PROFITS, LOSS OF OR DAMAGE TO ANY OTHER COMPUTER EQUIPMENT OR
RELATED DATA) WHICH MAY RESULT FROM BREACH OF ANY WARRANTY,
OR ARISING OUT OF THE USE OR INABILITY TO USE ANY SOLECTEK PRODUCT
OR SOFTWARE, EVEN IF SOLECTEK HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES,
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One Year Limited Warranty
outside of the United States

Subject to the conditions and procedures set forth below, Solectek will repair or
replace, at Solectek's option, such Solectek products or parts thereof or software
which, on inspection by Solectek, are found to be covered by the limited
warranties set forth below. 1f you think there is 2 problem or defect with your
Solectek internetworking product or software:

o Contact Solectek's Technical Support Department between 8:00 a.m. and 5:00
p.m., Pacific Time at (619) 450-1220, or via FAX at (619) 642-2793, The
Solectek Technical Support Representative will discuss your problem to
confirm the defect.

e If warranty or return service is needed, you will receive a Return Material
Authorization (RMA) number. At no time should Solectek products or
software be sent back without a valid RMA number. Solectek accepts no
responsibility for unauthorized returns.

You agree to pay for shipping to Solectek. Solectek will pay for shipping
the repaired or replacement products to you. All Solectek-paid shipments
to customers will be by ground transportation. Any other freight
arrangements will be at customer expense.

Send return shipments to:
Solectek Corporation
6370 Nancy Ridge Drive, suite 109
San Diego, CA. 92121-3212
ATTN: RMA #

o  Pack products securely, to prevent damage in transit. Be sure the RMA
number is clearly visible on the outside of the return shipping carton.

¢ Returned Solectek products must include alt other components from the
original package, including the hardware, any cables, connectors, software
diskettes, and user manual(s).

Enclose a copy of the original purchaser’s proof of purchase, if needed to After
inspecting the failed unit, Solectek will repair or replace defective parts or
components. Solectek will pay for delivery to the continental United States
address of customer’s freight forwarder via ground transportation. Other freight
arrangements will be made at the customer’s expense.  If upon inspection by
Solectek, a unit returned under warranty is deemed to be damaged or out of
warranty for any reason, (see LIMITATIONS section below), Solectek will
contact the customer with a price for the repair or replacement unit. Upon receipt
of payment (wire transfer, certified check, credit card, etc.) for the replacement
unit plus outbound shipping fees, Solectek will send a new or refurbished unit to
the customer. Customers who do not accept the repair offer may receive their
failed equipment back by prepaying the return freight cost.

If, upon inspection by Solectek, a unit returned under warranty is found to be
defect free, Solectek reserves the right to charge the customer a $500 test fee,

SOLECTEK'S SOLE AND EXCLUSIVE OBLIGATION, AND YOUR SOLE AND
EXCLUSIVE REMEDY, UNDER THIS LIMITED WARRANTY SHALL BE THE
REPAIR OR REPLACEMENT OF THE APPLICABLE SOLECTEK PRODUCT OR
SOFTWARE IN ACCORDANCE WITH THE TERMS SET FORTH HEREIN.
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Limitations

Disclaimer of
Warrantees

Waiver of
Consequential
Damages

As the original purchaser, you receive these warranties from Solectek Corporation,
subject to the terms and limitations set forth below.

Solectek warrants that your Solectek products will be free from defects in material
and workmanship and will perform in substantial compliance with the operator’s
guide(s) accompanying the products for a period of one year.

Solectek does not cover or accept liability for any injury, damage or failure caused
by misuse, abuse, acts of nature, accidents (e.g., dropping the Solectek products or
software diskettes), electrical mishaps, causes beyond our control, or claims by
other than the original purchaser.

Solectek will not honor, and will consider this limited warranty period voided, if,
in Solectek's reasonable judgment, there has been any (1) tampering with the
Solectek product’s external label or serial number, (2) attempt to open the Solectek
product's case, (3) attempted or actual repair by anyone other than an authorized
Solectek technician, or (4) installation or use with any AC power supply
component(s) other than the original Solectek AC power supply components
provided in the product package, (5) installation or use with any cables or
antenna(s) other than original Solectek products, (6) Installation or use in
environmental conditions that are outside Solectek’s published environmental
specifications (including but not limited to temperature range, humidity, cable
lengths, proximity to other devices, etc.).

Warranty is extended for twelve (12) months from the date the product ships from
Solectek. Solectek will honor warranty twelve months from the original end
user’s purchase date, upon receiving proof of purchase. “Proof of purchase” is a
copy of the original sales transaction, showing complete name and address of
seller, complete name and address of purchaser, date of purchase, product mode}
number and serial number(s).

EXCEPT AS EXPRESSLY SET FORTH HEREIN, SOLECTEK HEREBY EXPRESSLY
DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION THE IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR USE.

SOLECTEK HEREBY DISCLAIMS ANY AND ALL SPECIAL, INDIRECT, OR
CONSEQUENTIAL DAMAGES (INCLUDING WITHOUT LIMITATION, LOST
PROFITS, LOSS OF OR DAMAGE TO ANY OTHER COMPUTER EQUIPMENT OR
RELATED DATA) WHICH MAY RESULT FROM BREACH OF ANY WARRANTY,
OR ARISING OUT OF THE USE OR INABILITY TO USE ANY SOLECTEK
PRODUCT OR SOFTWARE, EVEN IF SOLECTEK HAS BEEN ADVISED OF THE

POSSIBILITY OF SUCH DAMAGES.
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Preface

This Guide is designed to help you locate the information you need with
a minimum of reading.

L

To learn about the components and functions of your system, read
Chapter One,

For instructions on how to install and configure your system, read
Chapter Two.

For help in troubleshooting problems, see Chapter Three.

Consult Volume 11 for the following additional information:

Detailed reference information concerning fields found on screens
accessed from the main menu. '

Help in understanding basic RF concepts, such as signal gain,
Fresnel zones, and RF line of sight.

Information about setting up a standalone workstation.

A list of Ethernet Protocols to use in your Bridge Setup.

Since the factory settings have been optimized for most applications,
you should not change them without cause.

Protect Your Warranty

To protect your warranty:

Do not remove or modify the external label or serial number.

Do not open the bridge chassis. Repairs within the chassis must be
done by an authorized Solectek service technician.

Use only the original Solectek AC power supply components
provided in the product package.

Do not substitute or modify the cables or antennas. Use only the
Solectek cables and antennas that are approved by the FCC.

Observe Solectek’s environmental specifications (temperature range,
humidity, proximity to other devices, etc.).
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WLAN BASE STATION 30° SECTORAL ANTENNA
KA324WAN4 PART NUMBER 9529-830

30 Degree Omni

SEAVEY ENGINEERING ASSOCIATES, INC.

ANTENNA DESIGN AND DEVELOPMENT

This Base Station Antenna is used with a 2.4 GHz Wireless Local Area Network System.
The antenna is sealed within a white polycarbonate radome. Mounting is to a vertical pipe
using customer-supplied U-Bolts.
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This chapter describes components and features of the MP1100E. It
contains the following sections:

Sample Configuration - Describes the equipment and set up used
to operate the MP1100E

Features of the MP1100E - Provides an overview of what the
MP1100E can do

Mode description - Describes the difference between Bench Test
(CSMA) mode and Base Station / Substation mode

System Components - Describes the equipment that comes with
the MP1100E

Outdoor Antenna Options - Describes the antenna options
available for point-to-point and multipoint connections

Prerequisites - Describes the requirement for a clear path between
your antennas

Hardware specifications - Charts the physical specifications for
the chassis and ODU
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Introduction

Sample Configuration

The 11 Mbps MP1100E is used to make wireless Local Area Network
(LAN) connections between two or more locations. This radio link
allows workstations in any of the connected buildings to communicate
with workstations in the other buildings.

In many situations MP1100Es cost less to operate and can be easier to
install and maintain than wired connections. Without the need for
wiring, MP1100Es provide a cost-effective solution for crossing
barriers, such as streets and highways. And with reflector (dish)
antennas, you can link locations up to 25 miles apart.

The MP1100E works with standard 10 Mbps IEEE 802.3 networks. It
operates on any one of three selectable channels in the license-free 2.4
GHz Industrial, Scientific, and Medical (ISM) band, and it uses Direct
Sequence Spread Spectrum (DSSS) technology to enhance data security
and avoid interference. :

The figure below shows a sample configuration for a link between two
buildings.

Do |
| ey |

File Server’ 1 Workstation

In this configuration the LAN in Building A is connected to the LAN in
Building B only by the wireless link, and the only packets sent between
the two LAN systems are packets specifically destined from one LAN to
the other. The MP1100E supports both point-to-point and multi-point
wireless connections.

sl-c Substation B

Substation A

Base
... Station

Subslation\ﬁ)
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Features of the
MP1100E

Support for standard
protocols

MAC Layer Bridge
Support

In this example, the base station communicates directly with each
substation. The substations communicate with each other through the

base station.

The following features allow the MP1100E to provide a seamless and
reliable connection between LAN systems in separate buildings.

The MP1100E handles both MAC layer bridging and limited (RIP and
Static Route) network layer routing for IP and IPX protocols. These
operations may be enabled individually or concurrently.

The MP1100E relays messages between Ethernet systems so that the
devices on either side of the RF link appear to be on the same logical
Media Access Control (MAC) network.

A MAC layer bridge system functions like a single large LAN. The
connections are transparent to the workstations they connect. The MAC
Layer Bridge protocol (MLB) conforms to the IEEE (Institute of
Electrical & Electronic Engineers) 802.1D standard and is compatible
with any other standard Ethernet 802.1D MLB in the network. 1

Spanning Tree Protocol

Routing Protocols

IP and IPX

802.1d Spanning Tree Protocol STP is used to avoid looping, broadcast
storms, and duplication of frames.

The IP and IPX protocols are supported for both local and remote LANS.
Solectek IPX is compatible with Novell’s IPX protocol. Solectek's IP
implementation supports for RIP, Static Routing, ARP, UDP and ICMP.
SNMP comply with standard bridge group specifications for GETS only
specifications. The MP1100E supports RIP/SAP broadcast suppression.
Broadcast suppression will transmit RIP/SAPs over the RF link only
when a change occurs.

' The MAC layer is layer 2 of the divisions of the Open Systems
Interconnection (OS]) reference model for LANs approved and
promoted by the International Standards Organization (ISO).

SOLECTEK



SNMP

Spread Spectrum

Channel Selection

Remote management
support

Other features

As with other IP and 1PX bridges, the bridge cannot have duplicate or
conflicting network addresses.

SNMP MIB I & MIB 11 Bridge Group monitoring (gets only) are
supported when IP routing is enabled.

The MP1100E uses 2.4 GHz Direct Sequence Spread Spectrum (DSSS)
RF technology. DSSS spreads the transmission across the assigned radio
band, thus reducing interference and increasing system security.
Because the MP1100E operates in the 1SM band, an FCC license is not
required so long as the system is used in its FCC approved
configuration.

If another wireless bridge or router in your vicinity is operating in the
same frequency range, you can switch your units to a different channel.
You have three broadcast channels to choose from:

e channel 1— 2.430 GHz (the default setting)
e channel2 —2.438 GHz
e channel 3 —2.445 GHz

Each channel is approximately 44 MHz wide. Please note the
significant overlap between channels 1 and 2 and 2 and 3.

All bridges can be controlled remotely from either an MP1100E console
that is equipped with a monitor and keyboard or a dedicated PC
workstation. See Volume II Appendix B for information on how to set
up a standalfone PC workstation.

The MP1100E supports two types of remote management:

e Via SNMP (MIB I or I gets only) when IP routing is enabled
(monitor only)

e Viaaremote management utility that is built into the software
(full management)

e Password protection
e Built-in antenna alignment utility

e Heavy duty, rack-mountable chassis

MP1100E Operator’s Guide - Volume | 1-7




Operating Modes
The MP1100E offers a choice of base station and substation modes or
Bench Test (CSMA) mode. The characteristics of each mode are
summarized as follows:

Bench Test (CSMA) mode
CSMA/CA (Carrier Sense Multiple Access with Collision Avoidance) is
a modified version of the industry-standard Ethernet protocol CSMA/CD
(CD for Collision Detection). The collisions CSMA/CA is designed to
avoid can occur when two or more stations try to transmit at the same
time. CSMA/CA avoids collisions by making stations that want to
transmit listen first for other stations and try again later if the airway is
busy. CSMA/CA is set as the default mode for bench testing because the
bridges can communicate with no software changes.

But CSMA/CA can only be used in low-traffic environments where the
airway is normally clear. It is not recommended for normal operation.
The following problems can réeduce system throughput as demand
increases and stations need to send data at the same time:

e Collision Avoidance lock - Where a station waiting for an open
airway gets stuck waiting for the channel to become free.

o Hidden substation effect - Where stations beyond each other’s
listening range transmit simultaneously, causing collisions.

o Capture effect - Where sites with strong signals overpower sites
with weak signals.

Base/sub mode

Solectek has developed a base station/substation protocol mode to avoid
these CSMA/CA limitations. This protocol assures fair network access,

recovers timed-out connections, and provides constant throughput when
traffic is high. It can support up to eight units operating on the same RF

channel.

Base station / substation mode uses a star configuration with one
centrally located unit configured as a base station. All other units are
configured as substations that communicate through the base station.
Each substation normally processes communications for one LAN, but
the base station also manages internetwork communications. Although
some substations may be beyond the RF reception range of some of the
other substations, all users can communicate with each other through the
base station.

The base station polls each substation in sequence and allocates time for
that station to transmit. Recovery is initiated for any substation that
does not respond within the limited time.

Since the base station manages transmissions so that no two sites can
transmit at once, the substations do not need to listen to each other. If a
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substation were to receive messages from another substation as well as
the base station, the messages would be duplicates. The base
station/substation protocol filters out duplicate messages.

Base/sub advantages
Base station / Substation is the preferred mode for normal operation. It
offers the following benefits:

 Higher throughput under heavy load than systems using CSMA/CA
or other similar protocols

e Easier configuration of multipoint internetworks having large
numbers of stations at varying distances.

e Substation-to-substation communication (via the base station)

System Components
The list of components you will need for installation depends on the
distance you are spanning and the need to obtain an unobstructed line of
sight between your antennas.

outdoor LED omni high-isolation dish reflector
unit __ testantenna  — antenna 7 . reflector antenna antenna
: ﬁ*’: — L : "____' . ‘
: :;»I' I - 40 or 110 degree .
e v + omni sectoral plates !
_.,fr;i ________ L dhg’ﬁ%
= , eed hom
attenuator 300_ @h 7 assembly
standard 100-foot @ cable strain relief
) B S cﬁb!e _
100’ @ extension + connector v
power supply ISA-400 ~ Ethemet o
card card — — Included in
package or
< normal
power Pl selection
cord ‘ - - - Special
a4 = o order option
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Chassis (Console)

Cabling system

Qutdoor unit

At least two bridge units are needed to create a wireless bridge system
__ one at each location you are linking. Each unit comes with the
following components:

e An MP!100E chassis with a power cord

e A cable for linking the outdoor unit to a strain relief cable
attached to the bridge

e AnLED test antenna - has an effective range of 50 feet and is
appropriate for test purposes only

e An Operator’s Guide - describes installation and problem solving
procedures and provides a reference of all console functions

e An outdoor unit (ODU) - Patented bi-directional amplitier

You will need a keyboard and monitor for setup, but they are not
required for normal operation, and they are not furnished as part of the
MP1100E package. You will also need an outdoor antenna. Solectek
antennas are available in four configurations, described later in this
chapter.

To comply with requirements for unlicensed operation, the
MP1100E must be used in the exact configuration approved by the
FCC. Use of components other than those provided by Solectek
places you in violation of FCC regulations in the US or similar
regulations in other nations and will void your warranty.

The chassis houses the hardware and software used to control and
manage the MP1100E and provides the interface between your LAN and
the RF system. It is generally used with a monitor and keyboard that are
not furnished as part of the MP1100E package.

The MP1100E comes standard with a 100-foot cable. An additional 100
foot cable is available from Solectek so you can extend the cable length
to 200 feet. You can also order a 300-foot cable that is used in place of
the standard 100-foot cable. The ODU automatically compensates for
cable attenuation based on the use of Solectek cable in standard lengths.
Solectek requires that only unspliced FCC-approved Solectek cable be
used with the MP1100E.

The outdoor unit processes the received or transmitted signals. [t filters
and adjusts the signal levels. Circuitry in the outdoor unit allows the
MP1100E to determine the length of cabling linked to the input port. It
then boosts power appropriately for the length of cabling.

MP1100E Operator’s Guide - Volume I I-1




Equipment you provide

During setup and problem solving activities, you will need to attach a
color VGA monitor and keyboard to the MP1100E. A color VGA
monitor provides a visual display of runtime statistics, giving you packet
counter measurements and RF link measurements. It also provides a
visual display during antenna alignment. The keyboard allows you to
select different screens to monitor performance and make adjustments.
The MP1100E does NOT come with a keyboard and monitor, and the
use of this equipment is optional after system setup is complete.

If the distance between your antennas is less than approximately 400
yards, you will need a Solectek attenuator which is not part of the
MP1100E package.

Outdoor Antenna Options

Directional Antennas

- AIRLAN antennas are designed to meet the requirements of different

environments. While the outdoor unit and cabling comes standard with
the MP1100E, you must choose the best antenna for your application
from a list of Solectek antennas approved by the FCC for use with the
MP1100E.

Always use the antenna with the narrowest beam width possible (highest
gain) that still allows coverage of the target station(s). For example, it
usually is best to use dish (reflector) antennas for short, point-to-point
links. A narrow beam width minimizes interference from other sources.

The ANT-DIR-21 reflector (dish} antenna has a gain of
21 dBi. Combined with the signal-boosting
capabilities of the outdoor unit, this antenna allows the
MP1100E to send and receive over a 25-mile distance.
Specifications on bandwidth as well as vertical and
horizontal size of the radiation beam are as follows:

e 3 dB elevation or azimuth beam width: 17.5°
maximum

¢ | dB azimuth beam width: 8 minimum

e polarization: vertical or horizontal

e maximum gain: 21 dBi at 2.4 GHz

The ANT-DIR-22 is a reflector antenna for use where
two or more 2.4 GHz antennas are mounted in close
proximity. Specifications on bandwidth as well as
vertical and horizontal size of the radiation beam are:

e gain: 22.0 dBi @ 2.40 GHz

e polarization: vertical or horizontal

e 3 dB beam width: 11.6° maximum

e 1 dB azimuth beam width: 8° minimum

I-2
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Multi-directional

anfennas
360 “omni omni with 110° | omni with 40°
radiation reflector plate reﬂeglqrplate
pattern radiation radiation
pattern pattern
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The ANT-MULTI is an omni-directional antenna that ships with two
user installable reflector plates (sectorals). The sectorals limit the 360°
antenna signal to either 40° or 110°. Each of these configurations has
different characteristics and is discussed separately below. (See Volume
I1 Appendix A for help in understanding these specifications.)

40° Directional Antenna - You can use this antenna in multi-point links
with other Solectek 2.4 GHz antennas. When used in the standard
configuration with the dish (ANT-DIR-21) or high density (ANT-DIR-
22) antennas, the combination can span links up to 14.1 miles.

Having a gain of 13.8 dBi and receiving 21 dBms of power from the
outdoor unit, the 40-degree ANT-MULTI broadcasts about 34.5 EIRP.

Specifications on bandwidth as well as on vertical and horizontal size of
the radiation beam are as follows:

e 3 dB elevation beam width: 22° nominal

e 3 dB azimuth beam width: 40° maximum

e 1 dB azimuth beam width: 23°

110° Directional Antenna - You can use the 110° antenna in multi-point
links with other Solectek 2.4 GHz antennas. It is normally used in
combination with the dish (ANT-DIR-21) or high density (ANT-DIR-
22) antennas for multi-point links up to 10.6 miles. Having a gain of
10.5 dBi and receiving 21 dBms from the outdoor unit, the 110-degree
ANT-MULTI antenna broadcasts about 31.5 EIRP.

Specifications on bandwidth as well as on vertical and horizontal size of
the radiation beam are as follows:

e 3 dB elevation beam width: 26° nominal

e 3 dB azimuth beam width: 110° maximum

e 1 dB azimuth beam width: 56°
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360° Antenna - This configuration is for use in short distance muiti-
point links up to 6.9 miles when used in combination with the dish
(ANT-DIR-21) or high density (ANT-DIR-22) antennas.

Specifications on bandwidth as well as on vertical and horizontal size of
the radiation beam are as follows:

e clevation beam width: 26° nominal
. » elevation peak: horizon +5°, -5°
e azimuth beam width: 360°

Antenna Combinations

Prerequisites

To achieve the maximum spanning distance, align each antenna so that
the pointing direction faces the center lobe of the signal from the other
antenna. Optimum alignment is assumed with point-to-point links using
dish or high density antennas and for 360 degree omni antennas which
have no center lobe. But center lobe alignment cannot be assumed in
multi-point links where a multi-directional antenna is used to exchange
signals in more than one direction. The charts below show the ranges
you can achieve with a probable 99% minimum link availabifity. It
shows the spanning distance in miles with center lobe alignment listed
first, and for the multidirectional antennas one dB alignment (80%
signal strength) listed second, and three dB alignment (50% signal
strength) listed third.

Rural Links (in miles)

360° 110° 40° dish

6 dBi 10.5 dBi 14 dBi 21 dBi
360° 1.5 2.2/1.9/1.6 § 3.5/3/2.5 6.9
110° 6.0/5.1/4.1 8.2/7.1/5.8 10.6/9.3/7.2
40° 1.4/10.0/80 114.1/12.2/8.8
dish 25.0

Urban Links (in miles)

360° 110° 40° dish

6 dBi 10.5 dBi 14 dBi 21 dBi
360° 0.5 1/.8/.7 1.4/1.2/.9 3.0
110° 2472.171.4 3.8/3.023 4.9/3 8/3.0
40° 3.3/4.0/3.2 7.0/5.0/4.0
dish 13.0

The success of an RF link depends on a clear line of sight between the
antennas. For information on line of sight, see Volume I Appendix A.
You may need technical assistance to determine your line of sight and
operating environment requirements. In some cases a site survey should
be completed before the system is installed. It is also important to keep
the bridge units physically separate from other radio devices which are
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operating in the same frequency range (Radio Bands; 2.4-2.48355 GHz)
so they will not interfere with your signal.

Hardware specifications

Package and Options |
Standard Bridge (chassis) with strain relief cable,
LED bench test antenna, ODU, Operator’s
guide, and 100-foot cable
Special Order Attenuator
100’ extension cable
300 alternative cable
Antenna Options Dish (21 dBi gain) or high-density (22 dBi
(Purchased separately) gain, both with 8° concentrated signal path
Omni 360° 6 dBi gain, Omni + 40° sectoral ,
13.8 dBi, Omni + 110° sectoral 10.5 dBi

Protocols
Bridging MAC layer bridging
802.1D Spanning Tree support
IEEE 802.3 Ethernet
Routing features IP & IPX with RIP support
SNMP compliance Standard MIB Il bridge group (gets only)
Mades of operation Bench Test (CSMA), Base station/substation
LAN Interface 802.3 Ethernet w/10BaseT BNC & AUI
LAN compatibility all major network operating systems

Radio Specifications

Frequency Range 2.4 -2.48355GHz
Channels 2.430, 2.438, 2.445 GHz
Frequency stability +25 ppm
RF Power out 15.5 dBm
Modulation DQPSK
Spectrum Spreading 11-bit direct sequence spread spectrum
Processing gain 10 dB nominal
Rx Sensitivity -82 dBm (@ 10 bit error rate)
Data Rate 11 Mbps
Bit Error Rate (BER) 1x10*
Certification & Licensing FCC 15.247
*point-to-point, one direction, using WG DA-10 protocol analyzer
General
Power 29.9 watts @ 115 VAC Switchable
Power Supply Certification UL CSA TUV
Maximum range 25 miles
Remote control capability Other MP1100E console
PC workstation (see, Val. II Appendix B)
Warranty 1 year limited warranty
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Physical Characteristics - MP1100E Chassis

height 7.00 inches

width 17.00 inches

length 17.00 inches
Chassis weight 18 ib.

operating temperature

room temperature (50° - 104° F 10°-40°C)

MTBF

50,000 hours

certification for power supply

UL, CSA, TUV

Physical Characteristics - Outdoor Unit and Cables

height 1.00 inches
width 5.50 inches
length 8.80 inches
weight 2.85 Ibs.

operating temperature

ODU -22° Fto 158°F -30°C1070°C
cables -40° F to 185° F -40° C10 85°C
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