*
BeamReach

Networks

BeamPlex

BRU-100 and BRU-150
Remote Unit

Installation and
Maintenance
Service Utilities

1106333-01
Rev. 3
Nov. 2003



Legal Notices

This document is published in association with the products of BeamReach Networks Incorporated.
Due to ongoing product development and improvements, BeamReach Networks makes no
representations or warranties with respect to the accuracy or completeness of this document and
reserves the right to make changes without notice.

Patents

Products and technologies described herein include those covered by one or more U.S. patents owned
by BeamReach Networks Incorporated.

Copyrights

© 2003 BeamReach Networks Incorporated. All rights reserved. No part of this document may be
copied, photocopied, reproduced, translated, or reduced to any electronic medium or machine-
readable form without prior written consent from BeamReach Networks Incorporated.

Printed in the United States of America.

Trademarks
BeamPlex and Adaptive MultiBeam OFDM are trademarks of BeamReach Networks Incorporated.

All other brand names are trademarks of their respective holders.

Revision History
Document number 1106333-01

Revision Status Revision Level Date System Release
Pre-Production Rev 1 April 2003 1.1
Pre-Production Rev 2 June 2003 1.1
Pre-Production Rev 3 November 2003 1.1

This document applies to System Software versions subsequent to that which is listed here, unless the
document is reissued due to software feature upgrades. The software release notes will indicate the
applicable document revision level.

BeamReach Networks
755 North Mathilda Ave.
Sunnyvale, CA 94086

408.869.8700
www.BeamReachNetworks.com




Table of Contents

Chapter 1 —Introduction ...........cciiiiiiiiinrinrenrnnnensencessenseasl

OVEIVIEW . ottt e e e e 2
Scope and Purpose .. ..ot 2
IMportant NOtICES . .. .ottt ettt e e e 3
Remote Unit Models . . ... 3

Remote Unit Service ULIIItIES . .. ..ottt e e e e 5
BRU Installation Tool (BRUIT) .. ..ot e e e et 5
BRU Status MONItOr . . ...ttt e e e e 5

BRU-150 Transceiver Features ... ... ... ... e e 6

Installation OVEIVIEW . . .. . ..ottt e e e e e e e 8
BRU-150 Self-Install Remote Unit . .......... ... .. . . i 8
BRU-100 Professional Install Remote Unit . .............. . ..., 8

Reference DOCUMENTS . .. ... ottt e e 9

Chapter 2 —Preparation ...........c.citiiiiiieienecncncnenncnsneneessasll

Service COMPULET . . . ..ottt et ettt e e e e e e e e e e e e e 12
COMPULET .« . vttt e et e e e e e e e e e e e e e e e 12
Ethernet Cable . . .. ... oo 12
TP AdAIess . . oot 13

SOTtWALE . . .o 13
Service ULIIItICS . . . . oottt e e e e e 13
Software Image . .. ...t 13
Service Order File . ... ..o e 14

BRU-T00 ..o e e e e e e 14
BRU-1S50 o 14
Equipment and Material .. ... ... ... . 17

Chapter 3 — Installation Tool .............. .ottt 19

Preface ..o 20
BRU-150 Pre-Configuration . . .. ... .. ...ttt 20
Antenna Location ... ... ... 21

Installation Tool Operation ... .. ... ...ttt et 22
Step 1 Physical Installation . ........... .. .. . e 22

LAN CONNECHON . .\ttt et ettt e e e et e e e e e e e e e 23
Step 2 LOGIN ..ot e 23
Step 3 Status Check .. ... 24
BRU Configuration . ... .........uiini ettt e 25
BRU Software Upload . . ...t e e et e e 25
Step4 Antenna Pointing Calculations . ........... ... ... i, 27
Calculate Base Station Direction .. ........ ... it 27
CoOrdINAtES . . .ottt ettt et e e e e 28
1106333-01 Pre-Production iii

Revision 3



Remote Unit Installation

Service Utilities Table of Contents

Step 5 Antenna Pointing ... ... ... .. 29
Background Information .............. . .. .. 29
Working the GUI . .. ... 30

Signal Strength Details .. ... ... ... 31
Message Log ... oo 32

Step 6 Service ACIVAtION . . ..o\ vttt et et e e 33
Step 7 IP AdAress .. ..o ov i 34
Step 8 Installation Status ... ....... ...ttt 35
Other Technical Features .. ... ... ... . e e e 36
Default Configuration Button . ........... .. .. . 36
Shortcut MENU . . .« .ottt et e e e 36

Chapter 4 —Status Monitor ..........cciitiiiiirinrenrenreneencencenses 39

OVEIVIEW . o oot ettt et e e e e e e e e e e e e e 40
Status Monitor DiSplays . . .. ..ottt 41
Signal Strength MONitor . . ... ... ... .ttt e e 41
IP Address Setting . ... ..ottt 43
DIagnoStiCS . . ottt 44

Appendix A — Remote Unit Specifications .................cciiiiiiee .. 45

Functional CharacteriStics . . .. ... ..ottt e e e et e e 46
User Throughput . . ... ... 46
Radio CharacteriStiCs . ... ...ttt e et e 46
Antenna CharaCteriStiCs . ... ... ... ...t 47
Physical CharacteriStiCs . ... ... ..ttt ettt e e ettt 47
Physical DIMENSIONS . . . ..ottt ettt e ettt e e e e e e 47
Environmental CharacteristiCs .. ... ...ttt et e et e 47
Regulatory Compliance . ... ....... . . 48

10 1<) 11

1106333-01 Pre-Production iv
Revision 3



List

of Figures

Chapter 1 — Introduction

Figure 1-1 Remote Unit Models . ......... ... e 4

Figure 1-2 Transceiver Front Panel ......... .. ... ... ... . . . . . . . . . . . .. 6

Figure 1-3 Transceiver RearPanel ......... ... .. ... . . . . . . . .. 7
Chapter 2 — Preparation

Figure 2-1 Service Order File Contents . ..............o ittt 16

1106333-01
Revision 3

Pre-Production



®
BeamReach

Networksoe

Extending the Broadband Horizon

vi

Pre-Production

1106333-01
Revision 3



CHAPTER

Introduction

In This Chapter:

Overview, page 2

Remote Unit Service Utilities, page 5
BRU-150 Transceiver Features, page 6
Installation Overview, page 8

> > > > >

Reference Documents, page 9

This chapter introduces the service utilities for the
BRU-100 and BRU-150 Remote Unit. It also provides
reference information regarding the installation
process.
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Overview

This section describes the intended use of this document and introduces
the service utilities used for remote unit installation and maintenance.

A remote unit is the subscriber termination equipment for the BeamPlex™
broadband wireless access system. It communicates with its associated
base station through an RF signal path; and it communicates with the
subscriber’s computer through an Ethernet cable.

The service utilities are used to set configuration parameters, initiate the
phases of service activation, and monitor the status of a remote unit.

Scope and Purpose

The service utilities are applicable for professional installation and
diagnosis of both the BRU-150 and BRU-100 models of remote unit, which
are described below. Both models are designed with the same electronics so
the service utilities will work with either one of them.

Caution: Read the section BRU-150 Self-Install Remote Unit on page 8
about required configuration before delivery to the subscriber.

This document is primarily for technicians who perform a manual BRU-
150 installation. The BRU-150 is designed for subscriber self-installation.
If the subscriber encounters problems during or after self-installation,
technicians will use these service utilities to resolve the problems.

For system release 1.1, the existing installation manuals listed in the
section Reference Documents on page 9 accurately describe the physical
installation process. However, the BRU-100 documents describe the use of
the RIT (Remote Unit Installation Tool) which has now been replaced by
the service utilities described here. Installers should use this document for
configuring the BRU-100 until the installation manuals have been revised.

Pre-Production 1106333-01
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/AN

Important Notices

Warning:

This device is a radio frequency transmitter. It is required to comply
with FCC RF exposure requirements for transmitting devices. A
minimum separation distance of 8 inches (20 ¢cm) or more must be
maintained between the antenna and all persons during device
operations to ensure compliance with the FCC's rules for Radio
Frequency Exposure. If this minimum distance cannot be
maintained, exposure to RF levels that exceed the FCC's limits may
result. This equipment must not be co-located with any other
transmitting antenna.

Note:

This equipment has been tested and found to comply with the limits
for a Class B digital device, pursuant to Part 15 of the 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 the instructions, 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 interference to 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 the receiver.

— Connect the equipment into an outlet on a circuit different from
that to which the receiver is connected.

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

Note:

Any changes or modifications to this equipment that are not
approved by BeamReach Networks could void your authority to
operate the equipment if such changes or modifications affect the
regulatory compliance specified in Appendix A.

Remote Unit Models

The BeamPlex Broadband Wireless Access System offers two models of
remote units for CPE, as shown in Figure 1-1:

1106333-01
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Remote Unit Service Utilities

The service utilities are two applets designed to support the installation
and maintenance of a remote unit:

BRU Installation Tool (BRUIT)

The installation tool consists of a set of GUI windows that guide the
installer through the steps of the configuration and activation process.
Latitude/longitude coordinates of the subscriber’s premise and compass
bearings to the closest base stations are used to accurately point the
antenna in areas of difficult reception. The GUI contains a signal
strength indicator and other technical displays. Installers can set
certain configuration parameters and install software upgrades with
this tool.

The BRUIT is used primarily for BRU-100 professional installations. It
is also used for onsite technical support if a subscriber encounters
problems with either model of remote unit.

BRU Status Monitor

The status monitor displays information about the state of the air link
between the remote unit and the base station. It provides a utility to
change the IP address in the remote unit, and it performs a basic
continuity check between the PC and the remote unit, and between the
PC and base station.

The status monitor utility is part of the service utilities, but it was
designed for the subscriber and is installed on their computer.

1106333-01
Revision 3
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BRU-150 Transceiver Features

This section introduces the physical features of the displays and
connections on the BRU-150 Transceiver.

The BRU-150 is designed for the subscriber, so its displays and controls are
designed for simple functionality.

Default configuration button
recessed behind front panel.
- Cycles power to the unit
- Sets IP address to 192.168.1.1
- Sets subnet to 255.255.255.0

- Sets BSOC to -1 )

Use a paper clip or
similar object to actuate
the reset button.

IDU 001

SIGNAL []
STRENGTH

AIRLINK

SYNC

BeamReach
Networks

LEDs illuminate progressively
from the bottom up as the
signal strength increases.

Each LED also has three stages:

- Slow blink at lowest signal
- Fast blink at medium signal
- Solid at highest signal

Solid green when
authentication completes.

Flickers green when data
is being passed.
/

~

/Red while unit is booting up.

Flashing amber while unit auto-searches
for a base station.

Solid green when synchronization and
ranging completes.

BRU-150

Flickers green when data is being passed.

Solid amber if synchronization did not
\complete.

Figure 1-2 Transceiver Front Panel
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Amber LED -- Steady when Ethernet link is established.
Flickers when data is being passed

DATA

N
— Ethernet
[OZ R0}

©

ANTENNA
48V =——=.7A

Power

Green LED -- Flickers when data is being passed.

IDU 002

Figure 1-3 Transceiver Rear Panel
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Installation Overview

This section overviews the installation steps for the BRU-150 and BRU-100
remote units.

BRU-150 Self-Install Remote Unit

The BRU-150 is designed for the subscriber to self-install the unit.
However, for system release 1.1 the configuration process has not been fully
automated. You must manually set the Local RUID (remote unit
identification) before delivering the unit to the subscriber. This parameter
uniquely identifies this remote unit to the base station.

Prior to sending the remote unit to a subscriber, you must determine the
Local RUID that will be assigned to this unit. Your company should have
developed a plan for Local RUID assignment.

Note: The Local RUID is normally associated with a particular
subscriber. You must ensure the correct BRU-150 is being
delivered to a subscriber based on the Local RUID assignment.

The Local RUID is configured into the Transceiver of the BRU-150 with
the BRUIT (installation tool). At Step 3 in the BRUIT you will open the
BRU Configuration window and set a value for the Local RUID.

The subscriber will use the BRU-150 Installation Quick Guide to
accomplish the installation. If a subscriber is in an area with difficult
reception, you may need to make a service call to perform a manual
installation using precise antenna-pointing techniques.

BRU-100 Professional Install Remote Unit

The installation process for the BRU-100 is described in detail in the
installation documents listed in the following section. The service utilities
are used in place of the RIT (Remote Unit Installation Tool) currently
described in those documents.

Pre-Production 1106333-01
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Reference Documents

The following technical publications from BeamReach Networks describe
the installation process for the two remote unit models:

+ BRU-150 Installation Quick Guide, 1106333-02
+ BRU-100 Installation and Configuration, 1106138-01
+ BRU-100 Installation Summary, 1106138-03

1106333-01 Pre-Production 9
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CHAPTER

Preparation

In This Chapter:

A Service Computer, page 12
A Software, page 13
A Equipment and Material, page 17

This chapter describes preparation tasks for the
installation of a remote unit.
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Service Computer

This section describes the requirement for the service computer that will
host the service utilities and be used in the field to install remote units.
These requirements also apply to the subscriber’s computer.

Computer

The service utilities are designed to run on a computer with a Windows®
2000 or later operating system. For field service, a portable (laptop)
computer is used.
The computer must be configured with

- an Ethernet (NIC) card,

- a PPPoE client, and;

- a CD drive.

Ethernet Cable

The service computer connects to the remote unit through an Ethernet
cable.

BRU-150

Use a CAT 5 Ethernet straight-thru cable with RJ-45 plug (male)
connectors on both ends to connect the computer to a BRU-150 Transceiver.

BRU-100

For the current version of the BRU-100 remote unit, a cable is supplied
with the installation kit that mates with the round connector on the
Outdoor Unit and has an RJ-45 connector on the other end. You will need
this cable and the installation power injector to connect the service
computer to the Outdoor Unit. Follow the instructions in the BRU-100
Installation and Configuration manual, or the Installation Summary
guide, using the service computer in place of the RIT.

The next version of the BRU-100 will have a standard RJ-45 jack in place of
the round connector, and the installation power injector will not be needed.

12 Pre-Production 1106333-01
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IP Address

The service computer must have a static IP address that is compatible with
the remote unit’s address, which is delivered with the default address of
192.168.1.1. Set the IP address in the service computer as follows:

+ IP address 192.168.1.x

Where X is any number between 2 and 255. If the number you
choose causes a conflict with another network device, you will see an
error message. If this occurs, try a different number for the X value.

+ Subnet mask 255.255.255.0

Software

This section lists the software files you must load onto the service
computer prior to a service call.

Service Utilities

The service utilities are not packaged in an installation shield at this time.
The files are delivered in a self-extracting Zip file (bruit.exe) on a CD.
Create a new directory on the service computer and unzip the files into it.
Open the applications by executing these files:

s+ BRU-IT.exe — BeamPlex Remote Unit Installation Tool

s+ BRU-Mon.exe — BeamPlex Remote Unit Monitor

You may to create shortcuts to these files for ease of use.

Software Image

You must also download and store the current remote unit software image
file, which contains updates to the operating system. Step 3 in the
installation tool allows you to read the software version currently in the
remote unit, and to send a new image file if an update is indicated.

A software image file is provided by BeamReach Networks and should be
stored in your system on a TFTP server.

1106333-01
Revision 3
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Service Order File

A service order file is generated by the SAM (Service Activation Module) of
the BeamPlex Element Management System. The service provider inputs
customer data into the SAM for each BRU-100 subscriber.

» BRU-100

For a BRU-100 installation, you must also download a service order file for
each subscriber who will receive an installation on the pending service
trip. This file contains the subscriber’s latitude and longitude estimated
coordinates and the coordinates of the closest base stations. This data is
retrieved when you enter the customer number in Step 4 of the installation
procedure. The customer number is the numeric part of the service order
file name. For example, service order file so 567891.xm1 denotes a customer
number of 567891.

» BRU-150

A service order file may not exist for a subscriber with a BRU-150. You will
need a file only if you have to perform a manual installation. In this case,
there is a default service file included with installation tool that can be
used. Its file name is so 1467854.xm1 and it is in the same directory in the
service computer as the installation tool files.

Edit this default file to change the following data:

- BSOC (base station offset code) — The remote unit uses this code to
identify a base station.

— Base station coordinates — The latitude/longitude coordinates of the
three closest base stations in your service area.

Note: You must obtain the BSOC and coordinates from the engineers
that configured the base station.

This XML file can be easily edited with a text editor, such as the Notepad
or Wordpad applications that come standard with Windows operating
systems.

A portion of the service order file as read by a text editor is shown in
Figure 2-1 on page 16. The file contains data on three base stations.

14
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When changing the latitude/longitude coordinates, be sure to maintain the
proper format (including quote marks) and the exact number of digits:

Latitude: dd:mm.mmmC

Longitude: ddd:mm.mmmC
Where:

d = degrees
m = minutes
C = compass (N or S latitude; E or W longitude)

An example of 1-degree, 1-minute West is “001:01.000w”

1106333-01 Pre-Production 15
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<S50 SERVICE-ORDER-NUM="1467854"
SUBSCRIBER-NAME=

SUBSCRIBER-ADDRESS=

SUBSCRIBER-PHONE=

STRUCTURE-TYPE=

STRUCTURE-MATERIAL=

STRUCTURE-HEIGHT=
REQUESTED-SERVICE-TYPE="1"
SERVICE-ORDER-STATUS=
ROOF-INSTALL-OK=
RESIDENTIAL-OR-BUSINESS=
SERVICE-ORDER-DATE="
SCHEDULED-INSTALL-DATE=
AVAILABLE-SERVICE-TYPE="Service 1"
SUBSCRIBER-SITE-ELEVATION="23"
EST-SUBSCRIBER-SITE-LATITUDE="37.23.657N"
EST-SUBSCRIBER-SITE-LONGITUDE="122.01.819W"
ABOVE-ROOF-REQUIRED="true"
COVERAGE-SURVEY-REQUIRED="true"
PRIMARY-BASE-ID="1"
PRIMARY-BASE-NAME="Sunnyvale Base"
PRIMARY-BSOC="4"
PRIMARY-BRN-UPPER-CH-ID="39"
PRIMARY-BRN-LOWER-CH-ID="3"
PRIMARY-BASE-LATITUDE="37:23.657N"
PRIMARY-BASE-LONGITUDE="122:01.819W"
PRIMARY-SPREAD-FACTORS="2"
PRIMARY-AVE-FLS-TX-POWER="4"
PRIMARY-BASE-ELEVATION="15"
SECONDARY-BASE-ID="2"
SECONDARY-BASE-NAME="MountainView Base"
SECONDARY-BSOC="4"
SECONDARY-BRN-UPPER-CH-ID="41"
SECONDARY-BRN-LOWER-CH-ID="5"
SECONDARY-BASE-LATITUDE="37:23.280N"
SECONDARY-BASE-LONGITUDE="122:02.980W"
SECONDARY-SPREAD-FACTORS="2"
SECONDARY-AVE-FLS-TX-POWER="4"
SECONDARY-BASE-ELEVATION="20"
TERTIARY-BASE-ID="3"
TERTTIARY-BASE-NAME="San Jose Base"
TERTIARY-BSOC="10"
TERTIARY-BRN-UPPER-CH-ID="39"
TERTIARY-BRN-LOWER-CH-ID="3"
TERTIARY-BASE-LATITUDE="37:94.393N"
TERTIARY-BASE-LONGITUDE="122:99.615W"
TERTIARY-SPREAD-FACTORS="2"
TERTIARY-AVE-FLS-TX-POWER="4"
TERTIARY-BASE-ELEVATION="25"/>

Figure 2-1

Service Order File Contents
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Equipment and Material

The BRU-150 is a subscriber self-install unit and does not require any
additional equipment or materials. If a service call is needed to resolve
installation problems or reception problems, the following equipment may
be needed depending on the specific situation:

¢ A compass for determining the bearing to a base station from the
subscriber’s location. The compass should have a bearing ring, which is
a ring around the face with graduation marks in degrees.

¢ A GPS receiver to determine the coordinates of the subscriber’s
locations. Alternative methods are discussed in the section Step
4 Antenna Pointing Calculations on page 27.

1106333-01 Pre-Production 17
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CHAPTER

Installation Tool

In This Chapter:

A Preface, page 20
A Installation Tool Operation, page 22
A Other Technical Features, page 36

This chapter provides operating instructions for the
BRU Installation Tool application of the service
utilities.
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Service Utilities

Preface

The procedures in this chapter describe using the installation tool for
installing a BRU-150 remote unit.

As discussed in Chapter 1, the BRU-150 is designed for subscriber self-
installation. However, some subscribers may be in locations where
reception is difficult and they were unable to establish an airlink with the
base station. Or the signal strength may be too low to provide adequate
service. For these occasions, the installation tool provides a method for
precise antenna pointing to acquire the base station signal and to
maximize the received signal level.

The installation tool can also be used in place of the RIT for a BRU-100
installation.

The sequential windows in the installation tool GUI contain explanations
to guide you through the basic remote unit installation process. Images of
those windows are presented in this chapter with special instructions and
more technical explanations of the process.

The specific features and capabilities in this utility that do not exist in the
subscriber’s self-installation process include:

+ Subscriber’s location coordinates

+ Direction and distance to the three nearest base stations

+ More details on signal strength and link status

+ Ability to change remote unit configuration

+ Control over with which base station the remote unit connects

BRU-150 Pre-Configuration

Caution: Remember that all BRU-150 remote units must be
pre-configured with the Local RUID before being delivered to
the subscriber.

As described in the section BRU-150 Self-Install Remote Unit on page 8,
you must manually set the Local RUID (remote unit identification) before
delivering any BRU-150 to a subscriber for self-installation. This
parameter uniquely identifies this remote unit to the base station. This is
accomplished in Step 3 of the installation tool GUI.

20

Pre-Production 1106333-01
Revision 3



Remote Unit Installation Ch. 3 Installation Tool
Service Utilities Preface

Antenna Location

The BRU-150 antenna is designed to mounted on the inside surface of a
window that faces the general direction of a base station. Follow these
guidelines for selecting a location at a subscriber premise with difficult
reception:

¢ Locate the antenna as high as possible in the building.

¢ Select a window that does have large obstructions such as dense trees or
a building close to it.

¢ Do not mount the antenna in a window that has a metal screen.

* Do not locate the antenna near other sources of electromagnetic
radiation, such as computer monitors, televisions, microwave ovens, or
wireless telephones.

Per FCC rules, 8 inches (20 cm) or more of separation between the antenna
and all persons must be maintained. This refers to the radiating side of the
antenna, which faces out the window.

1106333-01 Pre-Production 21
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Installation Tool Operation

You must complete the preparation tasks described in Chapter 2 before
leaving on a service call.

Refer to the BRU-150 Installation Quick Guide for the physical
installation.

Open the installation tool by executing the BrU-1T.exe file.

Step 1 Physical Installation

éfg_.'_-'itep 1 - BRU Remote Unit Physical Installation !El

Thiz application will guide you through the zetup and configuration of
the BeamPlex Bemate Unit (BRU ).

[STEP 1 - PHYSICAL INSTALLATION

Follaw the steps below to perform the phyzical installation of the
RL:

1. Select a suitable maounting lacation for the antenna and
tranzceiver. For tips on antenna placement and mounting,

2. Ensure the base of the transceiver is attached and the entire
unit iz placed on a rigid surface and oriented vertically.

3 Click Here I to refer ta the diagram to connect the BRL

tranzceiver ta the follawing:
a. The BRU antenna using the cable provided.
b. & computer using an RJ-45 patch cord®
c. An AC outlet using the power adapter pravided

Enzure the antenna cable iz attached at bath ends and the
connectars are bight. Once the power is connected, the SYMNCH
@‘Bea m ReaCh light should be illuminated amber [similar to orange color).
Networks

* |t is recommended that the initial setup and configuration of the =]
BRU be performed using a direct connection to a PC. Once this +|

Click. 'Mext' to proceed to the nest screen. You may cancel the
installation at any time by clicking the ‘Cancel' button.

< Back Mest > Cancel | Help |

This window provides guidance for installing the BRU-150 components.
Use the pop-up windows from the Click Here buttons, or see the Installation
Quick Guide.

If you are installing a BRU-100, see the Installation and Configuration
manual or the Installation Summary guide.

22
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» LAN Connection

If the subscriber’s computer will be connected to a LAN, first connect the
computer directly to the remote unit for set-up. After you complete the
installation process a hub or switch can be added. The use of a router is not

supported at this time due to addressing conflicts. For system release 1.3,

LAN.

Step 2 Login

ETEP 2 - BRU Login
Please login to the BRU by entering the IP address and login

enter this infarmation carrectly.

IP Address: I 192,168,1.1 Passwaord: I*****

Mote: The defaulk local IP address of the BRU is 192,168.1.1, If
this address conflicts with your LAMN settings, you can resolve the
conflick by changing the IP address once vou are logged in. To
change the IP address, right click the start bar icon and select
‘Change BRU IP address',

Caneel |

Step 2 - BRU Login x|

password Found in the BRU Self Inskallation Kit. Please take care to

BeamReach will provide instructions for setting the IP address for use on a

Both models of remote unit come from
the factory with the same default IP
address and password:

192.168.1.1 field
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Step 3 Status Check

#1Step3 - Check BRU Status !IEII!{

|STEP 3 - Check ERL Status

The BRU iz now comectly connected, powered on and you have
successfully logged in.

Werify the Link Status iz "IDLE" and the Self Test result displays
"OK"1f an ermor s displayed, press "Ermor Details” for further
infarmation or refer to the BRU User Guide.

If pou wigh to manually activate the BRU. check the "'Perform
Manual Activation' box. Professional installers should select this
option. Self-inztall subzcribers should not select this option.

— BRU Information

Local IP Address: I‘I 92168.1.1
Serial Number: |000323
@' Active Software Yersion: |CMBUILD_1.1 0213 RU_Y
BeamReach _
MNetwarks Link Status: IS_\Jnc In Progress(2)
Self Test: |DK
BRU Config.. | BRU 5w Upload... | Eror Detaik..

< Back I Mext » I Cancel | Help |

Note: You must enable the Perform Manual Activation check box or the
utility will revert to the automated self-install routine.

This step reads certain data from the remote unit and displays it in the
window. It also initiates a self-test and displays the results.

This step is where you access the BRU Configuration window. See the
section Service Order File on page 14 for a discussion of the BRU
Configuration window parameters and the service order file. If the remote
unit has failed to connect with a base station, verify the parameter values
in the BRU Configuration window as described below.

This step is also where you upload a new software image file. See the
section below for instructions.

The Error Details and Help buttons are not functional at this time.
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» BRU Configuration

Step 1 Click the BRU Config button to open —— —
. . . Display/Set BRU Configuration
the configuration window.
Parameter Mame:
Step 2 Verify or change the values of the o T Getabe s -
. oca
following parameters: BSOC
BRMN Lower Channel 1D
BRM Upper Channel ID
Parameter Value Operating Subband
Local RUID Per your network plan SEH ::gg:: Eg:t gpuﬁr?sm;sk
BSOC Per your network plan Install Date
xxxxxxﬁead_onh’l | b g
Lower Channel ID 3 Current 5w Version
Other S Y ersion
Upper Channel ID 39 ESM
. Operating Band[1 4 CS,2-MMD S, 3-3.5Ghz]
Operating Subband 1 Global EUID
TCHID
Estimated Tx Gate Delay
Additional Tx Power =l
Click set after each value that you value: |
change. -
. . e Set Cloze
Step 3 Click Close when you are finished.
» BRU Software Upload
Step 1 Determine if the system software needs to be updated.

a. Read the active software version field in the Step 3 window. In
the example shown above, the software version is 1.1.02.13. The
Current SW Version in the BRU Configuration window also displays
the software version.

b. Look at the name of the image file you downloaded to the service
computer (Software Image on page 13). The file name contains
the version number. For example, an image file odu-1 1 2 14.dnl
would contain software version 1.1.02.14, which is a later version
than the one being displayed.

Step 2 If the software needs to be updated, click the BRU Software Upload button. A
standard Open File dialog appears.

Step 3 Navigate to the new file and click Open. The upload process then begins and
the status window shown below opens.
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The transfer will take a few minutes and the ongoing status will display

in the window.

After the upload is complete, the remote unit will automatically reboot
to activate the new software. You must log in with the installation tool
again to proceed with the installation.

Software Upload
Information

BeamReach BRU Software Download Status

Connecting to BRU. Pleaze wait...

BRU uger logged in successfully

Retrieving BRL status. ..

Succezziully retrieved BRI statuz

Retrieving BRL Ethernet configuration parameters. ..
Succezziully retrieved BRI ethemet config parameters
Retrieving Signal Strength Status. Fleaze wait..

Flt Cnt = 462

Started Download at 15:43:29

Starting ERLU Software Download. Pleaze Wwai...
Received acknowledgement from BRL far Start BRU 5% download message
Dovanloading 50 image packets to the BRU..

Received ack for packet # 50, Downloading nest 50 packets

Received ack for packet # 100, Downloading next 50 packets

Received ack for packet # 150 , Downloading next 50 packets

Received ack for packet # 200 . Downloading next 50 packets

Received ack for packet # 250 , Downloading next 50 packets

Received ack for packet # 300, Downloading next 50 packets

Received ack for packet # 350 , Downloading next 50 packets

Received ack for packet # 400, Downloading next 50 packets

Received ack for packet # 450 , Downloading nest 12 packets

Received acknowledgement for End S Download meszage

BRU 5% download successful

Updating the other bank's SW verzion in BRU

Sending SET on BRU zonfiguration parameters...

Sending Activate Mew bank meszage to BRU

Successfully set an BRU configuration parameter

Received acknowledgement for dctivate Mew bank meszage

At the next BRU reboot, BRU will boot with the new image

Usger wasz logged out from the ERLU becauze the connection to the ERL waz aborted
due to timeout or ather failure
Connecting to ERLU. Pleaze wai...
Could not connect to BRLL
Completed Download at 15:45:9
Uzer iz not logged in

Connecting to ERLU. Pleaze wai...

Abort Download... Save fs...
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Step 1

Step 2

Step 4 Antenna Pointing Calculations

E":g_.'_-'itep 4 - BRU-150 Antenna Pointing Calculation !EI

|STEP 4 - BRU-150 Antenna Painting Calculation

Enter the Custamer Mumber |1 AETOR4
[supplied by vour service pravider):

Enter the coordinates of your curmrent location [zupplied by service
provider, GP'S or by website lookup]:

L atitude|deg:mmm. mmm]: IT23E57TN

Ex 37.23.657N

Longitude(deg:mm. rmm]: |1 22:01.81 9w

Ex. 07745234

Click. Load | to load Metwark. Information.

Browse to the CO-ROM directo and select the file with xml extension

Click

digtance for up o

to determine the painting direction and

ase stations from BRU.

Code Direction Distance
G 3’1 Bazel 4 15 1]
BeamReaCh Baze2 G 232 a
Networks
Bazeld 10 238 a

The direction displaved is in degrees, as would be displayed by a
compass (0 degrees iz Morth). The distance iz in miles.
The code digplayed ig for infarmation only.

This window locates the closest base stations based on latitude/longitude
coordinates. If you know the direction to the base stations (by using a map,
for example) you do not have to input coordinates or use the calculated
pointing directions. Also see the section Antenna Location on page 21.

» Calculate Base Station Direction

Enter the customer number, which is the numerical part of the file name of
the service order. In the example above, the file name is so 1467854.xm1.
See the section Service Order File on page 14 for more discussion. Then
click Load, which causes the tool to read the data in the service order file.

Tip: Enter a single character into the Customer Number field, then
click Load. An Open File dialog appears where you can navigate
to the service order file.

Enter the coordinates of the subscriber’s location. These must be entered
in the proper format, as described in the Coordinates section below. If you
need to find these coordinates, see the Coordinates section.

Tip: If the subscriber coordinates were entered into the service
order file, you can leave the latitude/longitude fields blank.
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Step 3

Click the Calculate button. The tool then uses the latitude/longitude
coordinates in the service order for the base station and those entered for
the subscriber to derive the Direction and Distance values in the table at the
bottom of the window.

Interpret the table as follows:

Code — Information only. The base station offset code identifies the
base station.

Direction — The bearing, in degrees, to the base station. The
graduations begin at North (0 degrees) and progress clockwise
around the compass.

Distance — The distance to the base station in miles.

Step 4 Use a compass and the Direction bearing for Base1 to find a suitable location
for the antenna.
» Coordinates
If you need to determine the latitude/longitude coordinates for the
subscriber, they are best derived from a GPS receiver on site.
An alternative is to use a web site that will derive the coordinates from the
subscriber’s address. One such commercial site iS www.maps.com. Zoom in
the map and the coordinates are displayed.
Coordinates from a web source may need interpretation. Using maps.com
as an example:
Longitude and latitude (in that order) are displayed:
-121.90159 37.39689
Negative values denote West longitude and South latitude.
Positive values denote East longitude and North latitude.
The fractional part of the degree must be converted to minutes and
rounded to three decimal points:
90159 x 60 = 54.095 .39689 x 60 = 23.813
The coordinates 121:54.095W and 37:23.813N can now be entered into the
GUIL
Note: The latitude/longitude values must be entered in the exact
format and with the exact number of digits shown in the GUL
28 Pre-Production 1106333-01
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Enter latitude/longitude values in this format, where d = degrees and
m = minutes:

dd:mm.mmmN (or S) Latitude
Example: 21:02.123s

ddd:mm.mmmW (or E) Longitude
Example: 002:45.500E

Step 5 Antenna Pointing

This step includes the antenna pointing process and establishing the
initial airlink with a base station.

» Background Information

Steps 5 and 6 establish the airlink communication channel between the
remote unit and the base station. There are four critical processes involved:

¢ Synchronization — Acquire and maintain time and frequency
synchronization with the base station.

e Ranging — Adjust ODU power levels and transmission intervals so that
the time slots carrying data arrive at the base station at the proper
time.

* Registration/Authentication — Store base station offset code in the
remote unit to identify with which base station the remote unit will
communicate. Store a database record for this remote unit in the
BeamPlex Element Management System (BMS). Associate the remote
unit to the base station, then to the BMS.

Synchronization and ranging occur in Step 5, while registration and
authentication occur in Step 6. This sequence is divided into two steps so
that you can ensure that the unit is receiving an adequate signal level in
Step 5 before you begin the registration process. This is important because
if you need to establish a link with a different base station after
registration, you must manually delete the remote unit from the first base
station’s database.
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» Working the GUI

#2 Step 5 - BRU Antenna Pointing And Installation !EI

S e STEF 5 - BRL Artenna Pointing &nd Instaliatian
H . Channel Direction Distance
Approximate Values: = 30 and mare F— | B i o
Excellent: —104 dBm - b2 | [541 [ 0
Good: ~112 dBm — :
OK: —122 dBm Evcolon I8 Bazed | f2.39 | I [o
""""" > = Selected Cods: 1. Start with Base 1. Select a location for the antenna to be installed.
= IBEISB Code=4 Click Here I for tips on anterna placement and mounting
GDDd} = 10 Link Status: method. Ensure that the BRU antenna is painted in the
= IW general dl.lECtID.n of the selecte.d baze s-tatfon. . .
Ok | : 2. Synchronize with the base station by clicking on itz button in the
--------- s Signal Shength: table above. Observe Link Status and Signal Strength on the left,
= i} I29 3. When the Link Status changes to 'Signal Locked', adjust the

antenna pointing to maximize the Signal Strength reading. The

Signal Strength must be atleast > 0 to provide reliable service.
For ERU-150 madels, the "Synch' light on the front of BRL will

Signal Strength Details... | alza burh green at this paint.

M 5 : 4. |f you cannot obtain the required signal strength, select a different
653308 Status: - = location and/or different base station and begin Synchronization
'ou are connected over the air now. = again by clicking the base station button abave.

B Once BRU iz spnchronized and the Link Status i= "Signal
WI Locked with the required signal strength, click Mest to proceed.

< Back I Mext > I Cancel Help

Step 1 Hold the antenna (or temporarily install it) at the location determined in
Step 4, then click Base.

The Message Status box indicates synchronization in progress. When it
detects a signal strong enough to register on the Signal Strength bar, and
light one LED on the transceiver, it locks on to that base station.

The Signal Strength bar indicates the received signal level. A level near
the OK mark is recommended. If the signal level is low, try rotating the
antenna slowly while monitoring the Signal Strength bar, which refreshes
once per second.

If the signal level does not improve, move the antenna to another likely
location and click Base1 again. This restarts the synchronization
process.

Tip: If an installation is requires repeated attempts at acquiring an
adequate signal, you may need to compare the results from
different antenna locations and/or different base stations. This
is accomplished with the Signal Strength Details button. An
example of the display window is shown below. This data can be
saved as a text file and compared against other attempts.
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Step 2 If you do not obtain an adequate signal from Base1, repeat this process with
Base2 and then with Base3 as needed.

Step 3 If no antenna location results in clearly superior signal, then review the
signal strength detail reports that were saved, as described above. The next
section provides guidance in interpreting the data in those reports.

» Signal Strength Details

Signal Strength Details...

|+

Statusz : In Progress FLS(SNF! s34 db > FL& RSL: -103 dbm
Current MALC State - 14 Previouz MAC State - T4

Tx Attenuation : 19 db Rix Attenuation : 13 db

Ezt. Path Loss[SW calculated] : 133757 dh Partitions Open: 0

Est. Path Lozs(DSP calculated) : Path Digtance: 0,22 miles
SWRFLE[0]:-80.00db SMRFLE[1]:-80.00db SWRFLE[2]:-80.00db SMRFLE[3]:-80.00d0
SMRFLE[4]:-80.00db SMRFLE[5]:-80.00db SWRFLE[E]:-80.00db SMRFLE[7]:-80.00d0
SMRFLE[8]:-80.00db SMRFLE[9]:-80.00db SKWRFLE[10]:-80.00db SMNRFLE[11]:-80.00d0
SWRFLE[12]:-80.00db SMRFLE[13]:-80.00db SWRFLE[14]:-80.00d6 SMRFLE[15]:-80.00db

SMRFLE[16]:-80.00db SMRFLE[17]:-80.00db SNRFLE[18]:-80.00db SNRFLE[13]:-50.00db
SMRFLE[20]:-80.00db SMRFLE[21]:-80.00db SMRFLE[22]:-80.00db SMRFLE[23]:-20.00db

RSLFLE[O]:-80.00db RSLFLE[1]:-80.00db RSLFLE[2]:-80.00db RSLFLE[3]:-80.00db
RSLFLE[4]:-50.00db RSLFLE[5]:-50.00db RSLFLE[6]:-80.004b RSLFLE[/]:.-80.00db
RSLFLE[S]:-80.00db RSLFLE[3]:-80.00db RSLFLE[10]:-20.00d6 RSLFLE[11]:-80.00db
RSLFLE[12]:-80.00db RSLFLE[13]:-80.00db RSLFLE[14]:-80.00db RSLFLE[15]:-80.00db
RSLFLE[16]:-80.00db RSLFLE[17]:-80.00db RSLFLE[13]:-80.00db RSLFLE[19]:-20.00db
RSLFLE[20]:-80.00db RSLFLE[21]:-80.00db RSLFLE[22]:-50.00db RSLFLE[23]:-80.00d0

Stop Save bz,

Look for the following three data types, listed here in order of importance:

+ RSL (received signal level)

High value preferred. Note that these are negative numbers.

+ SNR (signal/noise ratio)

High value preferred.

¢ Est. Path Loss
Low value preferred.
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Use your best judgement as to which antenna location and which base
station produces the best signal. A signal that registers near the OK mark
is reliable, but the data rate will likely be 700 Kbps (downlink) as opposed
to the maximum rate of 1.5 Mbps.

Note: If an adequate signal for the subscriber’s needs cannot be
attained after all efforts, a BRU-100 remote unit should be
considered for this subscriber.

» Message Log

Message Log Details I

Connecting to ERL. Pleasze wait. .. = |
BRLU uzer logged in successfully

R etriervinng BRLU status...

Successfully retrieved BRU status

R etrieving BR L Ethernet configuration parameters. .

Successfully retrieved BRU ethernet config parameters

Retrieving Signal Strength Status. Please wait. ..

Fetrieving BRL status.

Successfully retrieved BRU status

Retrieving BRU configuration parameters. ..

Succeszsfully retrieved BRU configuration parameters

Retrieving associated Base Station configuration parameters. ..
Successfully retrieved aszociated Basze Station configuration parameters
R etrieving Spectrum configuration parameters. ..

Successfully retrieved Spectrum configuration parameters

Fetrieving BRLU Data [BE] Ethernet configuration parameters. ..
Succeszsfully retriewved Data [BE] ethernet port configuration parameters
R etrieving BERLU Ethernet configuration parameters. ..

Successfully retrieved BRU ethermet config parameters

R etrieving Signal Strength Status. Please wait...

Retrieving Subband Pair configuration parameters. ..

Succeszsfully retrieved Airlink. Protocol configuration parameters
Successfully read the subscriber installation record fils :
D:StechpubshRL-IDUNUilties S0 StationF_TCHT 2. xml

Succeszssfully calculated [using BRLU Lat/Long E stimates from Subszcriber record] and
zawved the BRU-Basze Bearing as "1467254. brng’

"r'ou are connected over the air now.

Succeszsfully read the subscriber installation recaord file :
D:stechpubshRU-IDUNSUilitesSS0_ T 4672854 =ml

Successfully calculated [using BRU Lat/Long E stimates from Subzcriber record)] and
zawed the BRU-Basze Bearing as 1467854 brng’

"r'ou are connected over the air now.

The message log records the sequence of important events throughout the
installation process.

Refer to this log as needed to determine the status of the installation.
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Step 6 Service Activation

::;Step 6 - BRU Service Activation

Clicking the Service Activation button initiates the registration and
authentication routines.

The Link Status and Message Status fields will indicate when the airlink has
been established. The Airlink LED on the transceiver illuminates at this
point.
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Step 7 IP Address

£z BRU IP Address Setting

19216811 256.255.256.0

As discussed in the section LAN Connection on page 23, changing the
default IP address is normally required only when the remote unit
connects to a router.
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Step 8 Installation Status

£z 5tep 8 - BRU Installation Status

e
[ etvelia

e
—
=

This final window provides a summary of the installation and airlink
statistics.

If you enable the Launch BRU Monitor Client check box, the status monitor

application will open, and the installation tool will close, when you click
Finish.
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Other Technical Features

This section presents two additional features of the BRU-150 that you will
use.

Default Configuration Button

There is a default configuration button located behind the front panel of
the BRU-150 transceiver, as shown in Figure 1-2 on page 6.
Actuating this button causes the following actions:

+ Cycles power to the transceiver

+ Sets the IP address to the default 192.168.1.1

+ Sets the subnet mask to the default 255.255.255.0

+ Sets the base station offset code to the default -1

Insert a paper clip, or similar object, through the hole in the front panel to
actuate the button.

Shortcut Menu

When either the status monitor or installation tool applications are
opened, an icon appears in the Windows system tray of the service
computer. When you close the application window, the system tray icon still
remains and the application runs in the background.

Right-click the system tray icon to access this shortcut menu. Note that the
menu commands differ depending on which of the service utilities are
open. When the status monitor is open, the start BRU-150 Installation
command is not present.

BRL Statusz...
Start BRL Inztallation. ..

Logout from BRU

Change BRU IF Address... The commands on this menu are

Reset BRU described below.

About BRI Install Toal...
E xit
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BRU-150 Status

Start BRU-150 Installation
Logout from BRU-150
Change BRU-150 IP Address

Reset BRU-150

About BRU-150 Self-Install
Software

Exit

Opens the Status Monitor application.

Opens the installation tool.

Ends the connection between the service utilities and BRU-150.
Opens the Status Monitor to the BRU-150 IP Address Setting page.

Cycles power to the BRU-150. Note that cycling power does not accomplish a
full reset. Configuration data is stored in non-volatile memory and is not affected

by power cycling. Actuating the reset button on the transceiver erases this data.

Standard product splash screen.

Closes whichever application is open. This command is the only way to
completely close the applications.
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CHAPTER

Status Monitor

In This Chapter:

A Overview, page 40
A Status Monitor Displays, page 41

This chapter describes the status monitor window of
the service utilities.
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Overview

The three tabbed pages in the status monitor window provide the following
functions:

¢ Signal Strength Monitor
- Displays the signal strength from the base station
- Displays base code, link status, and signal strength data

— Provides links to detailed reports on signal strength and the
message log

e IP Address Setting

- Sets a new IP address in the remote unit

* Diagnostics

— Tests connectivity between the host PC and the remote unit, and
between the remote unit and the base station.

Open the status monitor by executing the file BrRU-Mon.exe.

The status monitor is also installed on the subscriber’s computer during
the installation process. It is intended to provide limited functionality to
technically-oriented subscribers. For the less technical subscribers, it is an
information source they may be asked to read during a telephone technical
support session.
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Status Monitor Displays

This section provides details of the GUI displays in the status monitor.

Signal Strength Monitor

é':g_BRU Signal Strength Monitor !EI

BRU Signal Strength Manitar | BRU IP Address Setting | BRL Diagnostics |

ERU IF Address: |'|92-'||33-'|-1 Legity I

— Signal Strength

30 and moare

%)
=

Excellent
Selected Code:

Baze code=4

Link Status:

IAirIink Active[14]
Signal Strength:
|21

Message Status:

‘rou are conhected aver the air now. :II

—ry
=

o)
o
a
[T TTTTIIITTI]]

@‘ BeamReach

Networks

]
[

Signal Strength Details... | Meszage Log...

This page contains the following features:
* Login
Use the remote unit default IP address of 192.168.1.1 to log in.

You do not need to log in if the status monitor is opened after the
installation tool and the remote unit have established a connection. The
login field will be greyed out.

If the remote unit is reset or power-cycled after establishing the
connection, you must log in again.
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* Signal Strength (Bar)

The graduation numbers on the dynamic bar display are relative, they
do not have a unit of measure. The approximate signal levels at the
guidance marks are as follows:

0 = Approximately -127 dBm

OK = Approximately -122 dBm
Good = Approximately -112 dBm
Excellent = Approximately -99 dBm

The display’s maximum is -80 dBm.

e Selected Code

This is the base station offset code, which is a unique identifier the
remote unit uses to distinguish one base station from another. The
displayed code indicates the base station with which the remote unit is
registered.

e Link Status

This is the current functional status of the remote unit. The status
information is used primarily for technical service calls. A fully
functional unit has a status of airlink Active (14).

* Signal Strength (Value)

This field provides a numerical display of the signal strength shown in
the dynamic bar display. See the explanation above for Signal Strength
(Bar).

* Signal Strength Details

This button generates a report containing highly technical data. This is
discussed in the section Signal Strength Details on page 31.

* Message Log

This button opens a log of the current session. This is discussed in the
section Message Log on page 32.
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IP Address Setting

— Signal Strength

#1BRU Signal Strength Monitor !EIE

BRI Signal Strength Moriter - BRU 1P Address Setting I BRU Diagnostics I

30 and moare

Selected Code:
Bage Code=4

Link Status:

I.&irlink Active[14]
Sighal Strength:
|21

— P Address Sefting (only if BRL is connected on a LAM)
The default IP address for local communication with the BRLU is
192.168.1.7 with a subnet mask of 255.2585.285.0, These
zettings can be changed if they conflict with local LAMN seftings.

Enter Mew IP Address: Enter Mew Subnet Mazk:

|192.188.1.25 |255.255.255.D
Click Apply | to change these settings.

Signal Strength Details...

“r'ou can modify these settings later by right-clicking the start bar icon
and selecting "BRI Status" from the pop-up menu.

Message Status:

r'ou are connected over the air now.

=
=

Message Log... |

Use this page to change the IP address in the remote unit, if necessary. The

default factory address of 192.168.1.1 will work for a remote unit that is

connected directly to the host PC. The address may need to be changed for

a LAN connection. See the section LAN Connection on page 23 for more

discussion.

NOTE:

The text shown above in this window describes an old default
address. This display will be changed in the next release.

The Signal Strength Details and Message Log buttons are the same as those on
the previous page.
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Diagnostics

E&BRU Signal Strength Monitor

EFRU Signal Strength Maniter | BRU IP Address Setting  BRU Diagnostics

— Metwark Health

Connection to Base Test

EI- Network Connectivity
- Connection to BRU
- Connection ta Base

Fieply from B ase successful =~
Fieply from B age successful
Fieply from B ase successful
Fieply from B aze successful

Q’f BeamReach

Networks

This page allows you test the connectivity from the host PC to the remote
unit, and from the host PC to the base station.

In the Network Health pane, expand the Network Connectivity branch by
clicking the + symbol.

Select either the Bru or the Base sub-branch from the display.
Click the Test button then observe the results in the lower panel.

Click the Clear button to clear the lower panel display, if desired.
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APPENDIX

Remote Unit
Specifications

In This Appendix:

Functional Characteristics, page 46
User Throughput, page 46

Radio Characteristics, page 46
Antenna Characteristics, page 47
Physical Characteristics, page 47
Physical Dimensions, page 47
Environmental Characteristics, page 47

> > > > > > > >

Regulatory Compliance, page 48

This appendix presents technical specifications for the
BRU-100 and BRU-150 Remote Unit. The listed
specifications are applicable to both models unless
otherwise indicated.
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App. A Remote Unit Specifications Remote Unit Installation
Service Utilities

Functional Characteristics

Interfaces: 10/100 Ethernet
Frequency Range: 2305 — 2320 MHz and 2345 — 2360 MHz,
Active Channel Bandwidth: 1.25 Mhz, paired

Access Method: OFDMA, SDMA

Duplex Method: TDD

Protocols: IP, UDP, TCP, PPPoE, SNMP, RTP, FTP, L2TP, IPSec

Air Link Security: 128 bit private key encryption and authentication

Service Rate: variable from 64 Kbps to 1.5 Mbps

Service Classes: Best Effort

User Throughput

Bits/symbol Modulation Downstream Upstream

4 32 QAM 1.5 Mbps 1.2 Mbps
3 16 QAM 1.1 Mbps 900 Kbps
2 8 PSK 770 Kbps 600 Kbps

Radio Characteristics

Transmit Power: +30 dBm average
Active Channel Bandwidth: 1.25 Mhz, paired
Modulation: OFDM, 32 QAM, 16 QAM, 8 PSK (adaptive)

46 Pre-Production 1106333-01
Revision 3



Remote Unit Installation
Service Utilities

App. A Remote Unit Specifications

Antenna Characteristics

BRU-100 BRU-150
Bore Sight Gain: 18 dBi nominal 11 dBi minimum
Azimuthal Beam width: 20 degrees nominal 90 degrees nominal
Polarization: Vertical Vertical
Separation Distance 8in. (20 cm)

Minimum distance between radiating surface and any person,
per FCC rules for RF exposure.

Physical Characteristics

BRU-100

Antenna Cable: Cat5 outdoor;
Maximum 50 m (150 feet) length

Power Source: 110-220 VAC 750 mA, 50-60 Hz
Power adapter converts to 48 VDC

Physical Dimensions

BRU-150

RG-223
Maximum 47 cm (120 in.) length

110-220 VAC 750 mA, 50-60 Hz
Power adapter converts to 48 VDC

BRU-100 (ODU) BRU-150 (Transceiver)
Height: 39 cm (15.5in) 22.9 cm (9.0in.)
Width: 39 cm (15.5 in) 11.0 cm (4.3 in.)
Depth: 6.5cm (2.5in) 23.2cm (9.11in.)
Weight: 4.7 kg (10.5 Ib) 1.4 kg (3.1 1b)

Environmental Characteristics

BRU-100 (ODU)
Operating Temperature: —40°C to +50°C

Relative Humidity 100%
(max, operating):

BRU-150 (Transceiver)
+5°C to +35°C
95%

1106333-01 Pre-Production
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App. A Remote Unit Specifications Remote Unit Installation
Service Utilities

Regulatory Compliance

Regulatory Compliance: FCC Title 47: Part 15 (class B); Part 27 (WCS bands A and B)
Safety Compliance: UL 60950

Information subject to change without notice.
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A

airlink 29

antenna location 21
authentication 29, 33

B

base station offset code 42

bearing 28

BRU Configuration window 24

BRU Installation Tool, introduction 5
BRU-100 defined 3

BRU-150 defined 3

BRUIT see BRU Installation Tool
BSOC (base station offset code) 14
button, default configuration 36

o

compass 17

computer requirements 12
configuration window 24
connectivity test 44
coordinates 27
coordinates, finding 28
customer number 14, 27
cycle power 37

D

data rate 32
default configuration button 36
direction to base station 28

E

equipment, installation 17
Ethernet cable 12

F

FCC rules 3, 21
front panel 6

G
GPS 17, 28

H
hub 23

installation documents 9
installation overview 8

installation utility
defined 5
open 22
operation of 20
installing components 22
IP address 13, 23, 41
IP address, default 13
IP address, setting 43

L

LAN 23

latitude 27

Local RUID
assignment 8
defined 8
setting 20

login 23, 41

logout 37

longitude 27

M
message log 32

(o)

operating system 13

P
password 23

R

ranging 29

rear panel 7

registration 29, 33
remote unit, models of 3
reset 41

RIT (Remote Unit Installation Tool) 2, 8

router 23

S

service computer 12
service order
customer number 27
defined 14
editing 14
service utilities
defined 5
installation of 13
installation utility 19
status monitor 40
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Index

Remote Unit Installation
Service Utilities

shortcut menu 36
signal level 30
signal strength
detail window 31
in dBm 42
monitor tool 41
overview 40
software image file 13, 24
specifications 45

status monitor

defined 5
open 40
switch 23
synchronization 29
T
Transceiver
front panel 6
rear panel 7
U

upload software 25
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