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BU/RB-B100 New products SW Version 4.0,
Section 1.2, 4.2.2.1, July 2006

4.2.6.6.2

Change Unit Type
Section 4.2.3.13

New feature

SW Version 4.0,
July 2006

FIPS 197

Section
4.25.8.1.34.2.5.8.2.1,
4.2.6.7

Optional support (under license) of FIPS 197
compliant encryption.

BU/RB-B100 only.

SW Version 4.0,
July 2006

IDU-ODU Cable
Section 2.1.2

Updated maximum length of IDU-ODU cable

SW Version 4.0,
July 2006

Frequency configuration

Section 4.2.6.2.3.1,
4.2.6.2.5

Improved mechanism for automatic detection of
frequency/bandwidth.

Removed parameters: Sub Band select (RB),
Frequency Subset Definition (RB).

New parameters: User Defined Frequency
Subsets.

SW Version 4.0,
July 2006

Transmit Power, Maximum
Transmit Power

Section 4.2.6.2.8.1

Simplified configuration mechanism: A single
parameter instead of per-modulation level
parameters.

SW Version 4.0,
July 2006

5.3 FCC limitations
Section 4.2.6.2.4.2

Updated Tx Power limitations for compliance
with FCC regulations

SW Version 4.0,
July 2006

ATPC Delta from Minimum
SNR Level

Section 4.2.6.2.8.3.3

Default values updated

SW Version 4.0,
July 2006

Tx Control
Section 4.2.6.2.8.5

Added option: Ethernet Status Control

SW Version 4.0,
July 2006

Lost Beacons Transmission
Watchdog Threshold

Section 4.2.6.2.13

New feature

SW Version 4.0,
July 2006

Concatenation
Section 4.2.6.5.10

Improved mechanism.

New parameter: Maximum Concatenated
Frame Size.

Removed: Maximum Number of Frames

SW Version 4.0,
July 2006
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IP Precedence Threshold
Section 4.2.6.6.3.2.2

Default value updated

SW Version 4.0,
July 2006

DSCP Threshold
Section 4.2.6.6.3.2.3

Default value updated

SW Version 4.0,
July 2006

Low Priority Traffic Minimum
Percent

Section 4.2.6.6.3.4

New feature

SW Version 4.0,
July 2006

Wireless Link Prioritization
Section 4.2.6.6.3.5

New feature (BU-B100 only)

SW Version 4.0,
July 2006

Minimum Contention
Window

Section 4.2.6.5.1

New feature

SW Version 4.0,
July 2006

Maximum Contention
Window

Section 4.2.6.5.3

New feature

SW Version 4.0,
July 2006

Fairness Factor
Section 4.2.6.2.10.3

New feature

SW Version 4.0,
July 2006

FTP Client IP Address
Sections 4.2.3.11, 4.2.3.12

Changed functionality
(read only, set to unit's IP Address)

SW Version 4.0,
July 2006

FTP Server IP Address

Sections 4.2.3.11, 4.2.3.12,
42394

Changed default to 10.0.0.253

SW Version 4.0,
July 2006

Number of HW Retries
Section 4.2.6.5.7

Maximum value was changed from 15 to 14

SW Version 4.0,
July 2006

Ethernet packet length
Section 4.2.5.1.1

Updated maximum length for unit with HW
revision C and higher

SW Version 4.0,
July 2006

Basic Parameters Table
Table 3-1

Updated according to applicable changes
(new/removed parameters)

SW Version 4.0,
July 2006

Parameters that are not
reset to default value after
Set Complete
Factory/Operator Defaults

Table 4-2

Updated according to applicable changes
(new/removed parameters)

SW Version 4.0,
July 2006
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Parameters that are not
reset to default value after
Set Partial Factory/Operator
Defaults

Table 4-3

Updated according to applicable changes
(new/removed parameters)

SW Version 4.0,
July 2006

Basic Configuration Menu
Section 4.2.4

Updated according to applicable changes
(new/removed parameters)

SW Version 4.0,
July 2006

Parameters Summary
(Appendix E)

Updated according to applicable changes
(new/removed parameters)

SW Version 4.0,
July 2006

2.4 GHz Frequency Band
Support

New Products

SW Version 4.1
August 2006

IDU PS1036 removed from
Manual.

Sections 1.4.4.1, 2.4, 3.5.2

Replaced by PS1073

SW Version 4.0.27
October 2006

Password Recovery
Section 4.1.1

New feature — a procedure for password
recovery if password was lost/forgotten.

SW Version 4.0.27
February 2007

AP Client IP Address

Sections 4.2.6.3.8,
Table 4-3, Parameters
Summary (Appendix E)

New feature

SW Version 4.0.27
February 2007

Noise Immunity Control
Sections 4.2.6.2.14,
Table 4-3, Parameters
Summary (Appendix E)

New feature

SW Version 4.0.27
February 2007

Show Unit Status
Section 4.2.2.1

Added Country Code, Serial Number and ATE
Test Status

SW Version 4.5
June 2007

Wireless Rx Events
Section 4.2.5.1.2

Added Other counter

SW Version 4.5
June 2007

Antenna Compliance New SW Version 4.5
Statement (in Legal Rights) June 2007
Transmit Power Compliance | New SW Version 4.5

With Regulations
Section 3.1.3

June 2007
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Minimum and Maximum
Contention Window
parameters Run-Time
Update definition,
Parameters Summary
(Appendix E)

Parameters are not Run-Time Updated (reset
required)

SW Version 4.5
June 2007

RB “aging” mechanism
(removal from Association
Database)

Section 4.2.5.4.1

Updated

SW Version 4.5
July 2007

Pulse Detection Sensitivity
Section 4.2.6.2.14.5,
Parameters Summary
(Appendix E)

Default has been changed to Low

SW Version 4.5
July 2007

Supported range of
modulation levels
Sections 4.2.6.5.4, 4.2.6.5.5

Updated description

SW Version 4.5
July 2007

Default value of DFS
Minimum Pulses to Detect
Section 4.2.6.2.4.3.6,
Parameters Summary
(Appendix E)

4 for FCC, 8 for other (ETSI)

SW Version 4.5
July 2007

FCC Radiation Hazard Updated SW Version 4.5
Warning (in Legal Rights) July 2007
Usable frequencies Updated SW Version 4.5

limitations
Section 4.2.6.2.4.2

July 2007

Re-apply Country Code
Values

Section 4.2.6.8.2, Appendix
A

New feature

SW Version 4.5
July 2007

Basic Parameters
Section 4.2.4

Added AP Client IP Address

SW Version 4.5
July 2007

DFS
Section 4.2.6.2.4.3.1

Name changed from DFS Option to DFS
Required by Regulations (No/Yes)

SW Version 4.5
July 2007

Sub-Band Select in RB
Sections 4.2.6.2.5.1,
4.2.6.2.12

Added/updated descriptions

SW Version 4.5
July 2007
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Frequency Ranges
Sections 1.1, 1.4.1

The 5.8 GHz band is up to 5.875 GHz (actual
usable frequencies depend on Country Code)

SW Version 4.5
August 2007

Antenna specifications
Section 1.4.1

Updated compliance to ETSI standard (EN 302
326-3V1.2.1 (2007-01)

SW Version 4.5
August 2007

Limitations on usable
frequencies in FCC 5.3 GHz
band

Sections 3.1.3,4.2.6.2.4.2

Updated

SW Version 4.5
August 2007

Correct Run-Time update of
Unit Control Parameters
Appendix E - Parameters
Summary Section E.1.1

FTP Server IP Address, FTP Gateway IP
Address, FTP User Name, FTP Password are
updated in run-time (reset not required)

SW Version 5.0
November 2007

Correct Run-Time update of
Air Interface Parameters
Appendix E - Parameters
Summary Section E.1.3

Preferred BU MAC Address, Wireless Trap
Threshold are not updated in run-time (reset is
required).

DFS Required by Regulations, Frequency
Subset Definition, Channel Check Time,
Channel Avoidance Period, RB Waiting Option,
Minimum Pulses to Detect, Channel Reuse
Option, Radar Activity Assessment Period,
Maximum Number of Detections in Assessment
Period, are updated in run-time (reset is not
required).

Spectrum Analysis parameters are applicable in
run-time (configured per test)

SW Version 5.0
November 2007

Correct Run-Time update of
Service Parameters
Appendix E - Parameters
Summary Section E.1.7

MIR: Downlink, MIR: Uplink are updated in run-
time (reset is not required).

SW Version 5.0
November 2007

Send Traps
Section 4.2.6.3.7

Traps are generated and sent only by BU
(including traps on behalf of associated RB)

SW Version 5.0
November 2007

Unit Control Menu
Section 4.2.3

Re-apply Country Codes Values option has
been removed (available in Basic and
Advanced Configuration, Country Code
Parameters.

SW Version 5.0
November 2007

Wi2 IP Address
Section 4.2.6.3.8

Updated name (was previously AP Client IP
Address)

SW Version 5.0
November 2007

Vi
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Basic Configuration Menu
Section 4.2.4

Added Country Code Parameters

SW Version 5.0
November 2007

Country Code Parameters
Sections 4.2.6.8, 3.1.1,
3.1.2

New

SW Version 5.0
November 2007

MAC Address Database in
BU
Section 4.2.5.4.1

Updated the information displayed in the
various options

SW Version 5.0
November 2007

MAC Address Database in
RB
Section 4.2.5.4.2

Updated the displayed information

SW Version 5.0
November 2007

FIPS-197 Support
Sections 1.1, 1.2

Optionally available for all units with HW
Revision C or higher

SW Version 5.0
November 2007

Menu header
Section 4.1.1

Updated details of Menu header

SW Version 5.0
November 2007

Management Application
Section 1.1

BWA CONFIG has been replaced by BWA
CRAFT

SW Version 5.0
November 2007

Set Complete/Partial
Defaults
Section 4.2.3.2.1

Selected Country Code does not change after
Set Complete/Partial Defaults

SW Version 5.0
November 2007

Feature License
Section 4.2.3.10

Added note on potential copy/paste problems

SW Version 5.0
November 2007

10 MHz bandwidth support
Sections 1.4.1, 3.1.3,
422.4,4.2.6.2.4.2,
4.2.6.54,4.26.55

New capability in units with HW Revision C

SW Version 5.0
November 2007

Send Broadcasts/Multicasts
as Unicasts
Section 4.2.6.4.7

New feature

SW Version 5.0
November 2007

Data Encryption Option
Section 4.2.6.7.2

BU with Data Encryption Option enabled can
accept non-encrypted data frames (previously it
was stated that this is applicable only for RB)

SW Version 5.0
December 2007

Low Priority AIFS
Section 4.2.6.6.3.5.2

The range has been changed from 3-254 to 3-
50.

SW Version 5.0
December 2007

Regulation Max EIRP
Table 3-2

Updated (new Country Codes, added support
for 10 MHz bandwidth)

SW Version 5.0
December 2007
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Scanning Mode
Section 4.2.6.2.7

Updated description (set to passive if DFS
supported by Country Code)

SW Version 5.0
December 2007

Pulse Detection Sensitivity
Section 4.2.6.2.14.5

Updated description.

SW Version 5.0
December 2007

Noise Immunity Control
Section 4.2.6.2.14

Updated: Available only in units with HW
Revision C and higher, except to Pulse
Detection Sensitivity that is available also in
units with HW Revision B.

SW Version 5.0
December 2007

Antenna Gain
Section 4.2.6.2.9

Range updated

SW Version 5.0
December 2007

Maximum Burst Duration
Section 4.2.6.6.2

New parameter

SW Version 5.0
December 2007

MAC Address Database in

In Display Association Info, RSSI info has been

SW Version 5.2

BU, Section 4.2.5.4.1 added (per RB) May 2008
Continuous Noise Floor New feature SW Version 5.2
May 2008

Display, Sections 4.2.5.3.2
(RB), 4.2.5.5 (BU)

Continuous Average
SNR/RSSI Display in RB,
Section 4.2.5.3.1

Average RSSI has been added to the display.
Added formula used for calculations.

SW Version 5.2
May 2008

Spectrum Analysis
Information Display,
Section 4.2.6.2.12.6

Added new parameters (OFDM SNR, OFDM
Max SNR, Noise Floor Avg, Noise Floor Max)

SW Version 5.2
May 2008

Show Spectrum Analysis
Parameters & Data,
Section 4.2.6.2.12.8

Updated manual

SW Version 5.2
May 2008

Show Best BU Parameters
and Data,
Section 4.2.6.2.6.4

RSSI of the received signal has been added

SW Version 5.2
May 2008

Hidden ESSID
Sections 1.4.3,4.2.2.1,

426.2.2,42.4.1.4,4.2.5.6,

3.11,42321

New feature

SW Version 5.2
May 2008

viii

WB-B System Manual




Document History

Topic

Description

Version/Date Issued

DFS in Universal Country
Codes inthe 5.4 and 5.8
GHz band.

Sections 4.2.6.2.4.3,
4.2.6.2.4.3.8,4.2.4.1.4,
3.1.1

New feature

SW Version 5.2
May 2008

DFS Required By
Regulations
Section 4.2.6.2.4.3.1

Updated default: Yes for Country Codes where
required by regulations, No for Universal
Country Codes in the 5.4 and 5.8 GHz bands

SW Version 5.2
May 2008

Noise Floor Calculation

New feature

SW Version 5.2

Sections 4.2.6.2.15, May 2008
42321
BU/RB-B10 New product SW Version 5.2

Sections 1.2,1.4.1,1.4.4.1,
1.4.4.2, 2.1.1,2.3.2,
2.3.5.3,3.2,4.2.2.1,
4.2.6.5.10, 4.2.6.5.10.2,
4.26.6.2.1,4.2.6.6.2.2

May 2008

Aligning the Antennas
Section 3.3

Improved process description

SW Version 5.2
May 2008

Wireless Link Prioritization
Sections 1.1, 4.2.3.2.1,
4.2.6.5.1,4.2.6.6.3,
4.2.6.6.3.5

Starting on this version this feature is available
also for BU-B14 and BU-B28

SW Version 5.2
May 2008

Protecting ODU
Connections
Section 2.3.3

New

SW Version 5.2
May 2008

Calibration of Noise Floor
Indication
Section 4.2.6.2.16

New feature

SW Version 5.2
May 2008

RTS Threshold
Section 4.2.6.5.1

New feature

SW Version 5.2
May 2008

Appendix E - Parameters
Summary

Updated to reflect all SW version 5.2 changes

SW Version 5.2
May 2008

RESET Button Functionality
Section 2.4.1

Updated

SW Version 5.2
June 2008
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Association Database in BU | Updated: Association SNAP from another BU is | SW Version 5.2

Section 4.2.5.4.1 not used for removal of RB from the database. June 2008

RB Unit Status Updated (added AUTHENTICATING status) SW Version 5.2
Section 4.2.2.1 June 2008

File Loading Updated: A known parameter with a value that | SW Version 5.2
Appendix B is invalid or out of range will be ignored June 2008
Antenna Alignment Updated and improved SW Version 5.2
Section 3.3 July 2008
Number of entries in Updated to 4093 in BU, 4092 in RB SW Version 5.2
Bridging Info (Forwarding July 2008
Database)

Sections 4.2.5.4.1, 4.2.5.4.2

Equipment Positioning Minimum distance of 10 cm between the ODU SW Version 5.2

Guidelines and antenna. July 2008

Section 2.2

No change SW Version 5.5
December 2008

Electronic Emission Notices
This device complies with Part 15 of the FCC rules.
Operation is subject to the following two conditions:
1 This device may not cause harmful interference.

2 This device must accept any interference received, including interference that
may cause undesired operation.

FCC Radio Frequency Interference Statement

The WB-B 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 and to ETSI EN 301
489-1 rules. These limits are designed to provide reasonable protection against
harmful interference when the equipment is operated in a residential
environment notwithstanding use in commercial, business and industrial
environments. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instruction manual,

may cause harmful interference to radio communications.
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FCC Radiation Hazard Warning

To comply with FCC RF exposure requirement in section 1.1307, the antenna
used for this transmitter must be fixed-mounted on outdoor permanent
structures with a separation distance of at least 2 meter from al persons for
antennas with a gain up to 28 dBi.

Antenna Compliance Statement

This device has been designed to operate with the antennas listed in Table 1-2,
and having a maximum gain of 28dbi. Antennas not included in this list or
having a gain greater than 28dBi are strictly prohibited for use with this device.
The required antenna impedance is 50 ohms.

To reduce potential radio interference to other users, the antenna type and its
gain should be so chosen that the Equivalent Isotropically Radiated Power (EIRP)

is not more than that permitted for successful communication.

R&TTE Compliance Statement

This equipment complies with the appropriate essential requirements of Article 3
of the R&TTE Directive 1999/5/EC.

Safety Considerations

Caution

For the following safety considerations, “Instrument” means the WB-B system’s
components and their cables.

To avoid electrical shock, do not perform any servicing unless you are qualified to
do so.

Line Voltage

Radio

Before connecting this instrument to the power line, make sure that the voltage of
the power source matches the requirements of the instrument.

The instrument transmits radio energy during normal operation. To avoid
possible harmful exposure to this energy, do not stand or work for extended
periods of time in front of its antenna. The long-term characteristics or the
possible physiological effects of Radio Frequency Electromagnetic fields have not
been yet fully investigated.

Outdoor Unit and Antenna Installation and Grounding

Ensure that outdoor units, antennas and supporting structures are properly
installed to eliminate any physical hazard to either people or property. Make sure
that the installation of the outdoor unit, antenna and cables is performed in
accordance with all relevant national and local building and safety codes. Even
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where grounding is not mandatory according to applicable regulation and
national codes, it is highly recommended to ensure that the outdoor unit and the
antenna mast (when using external antenna) are grounded and suitable lightning
protection devices are used so as to provide protection against voltage surges and
static charges. In any event, the Supplier is not liable for any injury, damage or
regulation violations associated with or caused by installation, grounding or
lightning protection.

Disposal of Electronic and Electrical Waste
E Pursuant to the WEEE EU Directive electronic and electrical waste must not be disposed of with
— unsorted waste. Please contact your local recycling authority for disposal of this product.
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About This Manual

This manual describes the WB-B Point-to-Point Wireless Bridge Releases 5.5, and

how to install, operate and manage the system components.

This manual is intended for technicians responsible for installing, setting up and

operating the WB-B system, and for system administrators responsible for

managing the system.

This guide contains the following chapters and appendices:

Chapter 1 - System description: Describes the WB-B system and its
components.

Chapter 2 - Installation: Describes how to install the system components.

Chapter 3 — Commissioning: Describes how to configure basic parameters,

align the antenna and validate unit operation.

Chapter 4 — Operation and Administration: Describes how to use the WB-B
Configuration Utility application for configuring parameters, checking system

status and monitoring performance.

Appendix A - Software Version Loading Using TFTP: Describes how to load
a new software version using TFTP.

Appendix B - File Download and Upload Using TFTP: Describes how to
download and upload configuration files using TFTP. This procedure is also
applicable for uploading country code and feature license files.

Appendix C - Using the Restore Link Parameters Utility: Describes how to
use the special Restore Link Parameters utility to enable management access
to units where wrong or unknown configuration disables regular access to the

unit for management purposes.

Appendix D - Preparing the indoor to outdoor cable: Provides details on
preparation of the indoor to outdoor Ethernet cable.

Appendix E — Parameters Summary: Provides an at a glance summary of the
configuration parameters, value ranges and default values.
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Chapter 1 - 14BSystem Description

1.1

Introducing WB-B

WB-B is a high performance wireless bridge system that provides high-capacity,
high-speed point-to-point links. The WB-B system utilizes advanced technologies
to support optimal performance in spectrally polluted environments. WB-B
products operate in Time Division Duplex (TDD) mode, using Orthogonal
Frequency Division Multiplexing (OFDM) modulation with Forward Error
Correction (FEC) coding. Using the enhanced multi-path resistance capabilities of
OFDM modem technology, WB-B enables operation in near and non-line-of-sight
(NLOS) environments. These qualities enable service providers to reach a
previously inaccessible and broader segment of the subscriber population. The
system also features adaptive modulation for automatic selection of modulation
schemes, including BPSK, QPSK, 16 and 64 QAM to maximize data rate and
improve spectral efficiency.

Where allowed by applicable radio regulations, WB-B supports the use of 40 MHz
frequency channels. When using 40 MHz channels, the WB-B is operating in the
“Turbo Mode”. The use of this “Turbo Mode” increases the net throughput of the
WB-B link, especially for links that suffer from low net throughput due to
challenging link budget conditions that result from very long link distances, RF
absorbing terrain or non line of sight. Alternatively, the Turbo Mode can extend
the range of the WB-B while the capacity is maintained constant.

WB-B supports sensitive applications through optional use of authentication
and/or data encryption utilizing WEP or AES algorithm with 128-bit keys. FIPS
(Federal Information Processing Standards) 197 certified encryption algorithm is
optionally available for unit with HW Revision C or higher.

The wireless link prioritization feature fully supports delay sensitive applications,
enabling Multimedia Application Prioritization (MAP) for high performance voice
and video.

The system supports Virtual LANs based on IEEE 802.1Q, enabling secure
operation and Virtual Private Network (VPN) services and enabling tele-workers or
remote offices to conveniently access their enterprise network. The system
supports layer-2 traffic prioritization based on IEEE 802.1p and layer-3 traffic
prioritization based on either IP ToS Precedence (RFC791) or DSCP (RFC2474). It
also supports traffic prioritization based on UDP and/or TCP port ranges.

WB-B products are currently available in the following frequency bands:
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Table 1-1: Frequency Bands
Band Frequencies (GHz)
5.2 5.150 - 5.350
5.3 5.250 — 5.350
54 5.470 -5.725
5.8 5.725 - 5.875
2.4 2.400 —2.4835

The available frequencies, as well as other parameters, depend on applicable local
regulations. The actual operating frequencies used by the system can be
configured according to applicable radio regulations and specific deployment

considerations.

WB-B system components can be managed using standard management tools
through SNMP agents that implement standard and proprietary MIBs for remote
setting of operational modes and parameters. The BWA CRAFT

utility is an SNMP-based application designed to manage WB-B system
components and upgrade unit software versions. The system administrator can
use the management utility to control any number of units from a single location.

System Description
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1.2 System Components

The WB-B system includes a Base Unit (BU), typically installed at the main site,
and a Remote Bridge (RB).

To simplify logistic operations, all units are supplied as Base Units. When necessary, the
functionality of each unit can be changed from Base Unit to Remote Bridge, and vice versa.

N

Each unit comprises a desktop or wall-mountable Universal Indoor Unit (IDU)
and an outdoor unit (ODU). The IDU provides the interface to the user’s
equipment and is powered from the 110/220 VAC mains. The customer's data
equipment is connected via a standard [EEE 802.3 Ethernet 10/100BaseT

(RJ 45) interface. The indoor unit is connected to the outdoor unit via a Category
SE Ethernet cable. This cable carries Ethernet traffic between the indoor and the
outdoor units, and also transfers power (54 VDC) and control from the indoor
unit to the outdoor unit.

Several system models are available: The basic level WB-B10 system (comprising
a BU-B10 Base Unit and an RB-B10 Remote Bridge, currently available only in
the 5.4 and 5.8 GHz bands), the entry level, medium throughput WB-B14 system
(comprising a BU-B14 Base Unit and an RB-B14 Remote Bridge), the high
throughput WB-B28 system (comprising a BU-B28 Base Unit and an RB-B28
Remote Bridge), and the WB-B100 system (comprising a BU-B100 Base Unit and
an RB-B100 Remote Bridge) which can deliver a very high throughput. The high-
end WB-B100 also supports prioritization in the wireless link to better support
delay sensitive applications. In addition, an optional (under license) support of
FIPS (Federal Information Processing Standards) 197 certified encryption
algorithm is available for units with HW Revision C or higher.

The ODU contains the processing and radio modules and are available either with
an integral flat antenna or with a connection to a detached antenna (D models).
Availability of detached antenna in certain regions many depend on the relevant
radio regulations. Currently available detached antennas include the following:

Table 1-2: Detached Antennas
Antenna Band (GHz) Horizontal Beam Width Gain
UNI-23-9 5.150-5.875 9° 23 dBi
UNI-28-4 5.150-5.875 4.5° 28 dBi
UNI-24-SC 2.400-2.500 6° 24 dBi
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1.3 Management Systems

The end-to-end IP-based architecture of the system enables full management of
all components, from any point in the system. The devices can be managed using
standard management tools through SNMP agents that implement standard and
proprietary MIBs for remote setting of operational modes and parameters. The
same SNMP management tools can also be used to manage other system
components including switches, routers and transmission equipment. Security
features incorporated in the units restrict access for management purposes to
specific IP addresses and/or directions, that is, from the Ethernet and/or
wireless link.

In addition, the Ethernet WAN can be used to connect to other Operation Support
Systems including servers, Customer Care systems and AAA (Authentication,
Authorization and Admission) tools.

1.3.1 BWA CRAFT

BWA CRAFT is an SNMP (Simple Network Management Protocol) application
designed for on-line management of system components. This utility simplifies
the installation and maintenance of small size installations by easily enabling the

change of settings or firmware upgrade for one unit or an entire sector at a time.

BWA CRAFT allows accessing a wide array of monitoring and configuration
options, including:

B Device Manager for the selected Unit

B Selected unit or a complete sector configuration modification
B Firmware upgrade for a single unit or an entire sector

B On-line performance data monitoring

B Export of configuration details to a CSV file

B Support for Telnet cut-through to the managed devices and http cut-through
to Gateways or Wi2 APs behind connected SUs.

1.3.2 bwaNMS

bwaNMS is a comprehensive Carrier-Class network management system for
Broadband Wireless Access products-based Networks. bwaNMS is designed for
today’s most advanced Service Provider network Operation Centers (NOCs),

System Description
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providing the network Operation, Administration and Maintenance (OA&M) staff
and managers with all the network surveillance, monitoring and configuration
capabilities that they require in order to effectively manage the BWA network
while keeping the resources and expenses at a minimum.

bwaNMS is designed to offer the network’s OA&M staff with a unified, scalable
and distributable network management system. The bwaNMS system uses a
distributed client-server architecture, which provides the service provider with a
robust, scalable and fully redundant network management system in which all
single points of failure can be avoided.

bwalNMS provides the following BWA network management functionality:

B Device Discovery

B Device Inventory

B Topology

B Fault Management

B Configuration Management

B Data Collection

B Performance Monitoring

B Device embedded Software Upgrade

B Security Management

B Northbound interface to other Network Management Systems.

Embedded with the entire knowledge base of BWA network operations, bwaNMS
is a unique state-of-the-art power multiplier in the hands of the service provider
that enables the provisioning of satisfied customers. bwaNMS dramatically

extends the abilities of the service provider to provide a rich portfolio of services
and to support rapid customer base expansion.
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1.4 Specifications

1.4.1 Radio specifications

Table 1-3: Radio Specifications

Item

Description

Frequency'

5.2 GHz Family: 5.150 — 5.350 GHz
5.3 GHz Family: 5.250 — 5.350 GHz
5.4 GHz Family: 5.470 — 5.725 GHz
5.8 GHz Family: 5.725 — 5.875 GHz

2.4 GHz Family: 2400 — 2.483.5GHz

Operation Mode

Time Division Duplex (TDD)

Channel Bandwidth®

10, 20, 40 (Turbo Mode) MHz

Central Frequency Resolution

10 MHz, 5 MHz in units with HW Revision C and higher when
using a 10 MHz bandwidth.

5 GHz ODU Integral Antenna
excluding BU/RB-B10)

21 dBi in the 5.150-5.875 GHz band.
10.5° horizontal x 10.5° vertical, vertical polarization, compliant
with ETSI EN 302 326-3 V1.2.1 (2007-01)

BU/RB-B10 ODU Integral
Antenna (5.4/5.8 GHz)

20 +/- 1 dBi typical in the 5.250-5.875 GHz band, 14° AZ x 14° EL,
vertical/horizontal polarization, compliant with ETSI EN 302 326-3
V1.2.1 (2007-01), RoHS

2.4 GHz ODU Integral Antenna

16 dBi in the 2.400-2.700 GHz band.
20° horizontal x 20° vertical, vertical polarization, compliant with
ETSI EN 302 326-3 V1.2.1 (2007-01)

5 GHz Detached Antennas®

B UNI-23-9: 23 dBi, 5.150-5.875 GHz,
9° horizontal x 9° vertical, vertical polarization, compliant with
ETSI EN 302 326-3 V1.2.1 (2007-01)

m UNI-28-4: 28 dBi, 5.150-5.875 GHz,
4.5° horizontal x 4.5° vertical, vertical polarization, compliant
with ETSI EN 302 326-3 V1.2.1 (2007-01)

2.4 GHz Detached Antenna

UNI-24-SC: 24 dBi, 2.400-2.500 GHz,
6 ° horizontal x 10 ° vertical, vertical polarization

Antenna Port (D-model ODU)

N-Type, 50 ohm
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Table 1-3: Radio Specifications

Iltem Description
Max. Input Power -30 dBm typical
(at antenna port)
Maximum Output Power® 21 dBm.
Sensitivity, Minimum (dBm at Modulation Level® Sensitivity Minimum SNR
antenna port, PER<10%, 20 MHz
bandwidth?) 1 -89 dBm 6 dB
2 -88 dBm 7 dB
3 -86 dBm 9dB
4 -84 dBm 11 dB
5 -81 dBm 14 dB
6 -77 dBm 18 dB
7 -73 dBm 22 dB
8 -71 dBm 23 dB
Modulation OFDM modulation, 64 FFT points; BPSK, QPSK, QAM16, QAM64

! The actual available frequency channels and bandwidth are defined by the selected Sub-Band, which
reflects the applicable regulatory constraints. For more details refer to section 4.2.2.4).

% In 5.4 GHz units with a detached antenna, if the gain of the antenna (as inserted into Antenna gain field) is
higher than 30 dBm, then the Maximum EIRP can vary by more than +/-3 dB. As regulations in most
countries limit the EIRP of units operating in the 5.4 GHz band, it is recommended to use detached antennas

up to and including 28 dBi.

% The actual available maximum output power for each modulation level is defined by the selected Sub-

Band, which reflects the applicable regulatory constraints. For some countries the power may also be limited
by limitations on the maximum EIRP (also included in the Sub-Band parameters) and the Antenna Gain
parameter. For more details refer to section 4.2.2.4 and to section 4.2.6.2.8.1.

* The sensitivity values are for a bandwidth of 20 MHz. When using a 40 MHz bandwidth (“Turbo mode”), the

Sensitivity for each modulation level is higher by 3 dB higher. For 10 MHz bandwidth the sensitivity is lower
by 3 dB.

® Modulation Level indicates the radio transmission rate and the modulation scheme. Modulation Level 1 is
for the lowest radio rate and modulation scheme.

WB-B System Manual



21BSpecifications

1.4.2 Data Communication

Table 1-4; Data Communication

Item

Description

Standard compliance

IEEE 802.3 CSMA/CD

VLAN Support

Based on IEEE 802.1Q

Layer-2 Traffic Prioritization

Based on IEEE 802.1p

Layer-3 Traffic Prioritization

IP Precedence ToS (RFC791)

DSCP (RFC2474)

Layer 4 Traffic Prioritization

UDP/TCP destination ports

System Description
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1.4.3 Configuration and Management

Table 1-5: Configuration and Management

Iltem Description

Management B Via Telnet
B SNMP based Configuration Utility

B Configuration upload/download

Management Access From Wired LAN, Wireless Link

Management access protection B Multilevel password

B Configuration of remote access direction (from
Ethernet only, from wireless link only or from
both)

B Configuration of IP addresses of authorized
stations

Security Authentication messages encryption option
Data encryption option
WEP or AES OCB 128-bit encryption algorithms

FIPS 197 certified encryption (optional)

ESSID and Hidden ESSID

SNMP Agents SNMP ver 1 client, MIB Il, Bridge MIB, Private MIB

Allocation of IP parameters Configurable or automatic (DHCP client)

Software upgrade B FTP
TFTP

m
Configuration upload/download m FTP
m TFTP
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1.4.4 Physical and Electrical

1.4.4.1 Mechanical

Table 1-6: Mechanical Specifications

Unit Structure Dimensions (cm) | Weight (kg)
General An IDU indoor unit and an ODU
outdoor unit
IDU PS1073 Plastic box (black), desktop or wall 14x6.6x3.5 0.3
mountable
5 GHz ODU with Metal box plus an integral antennaina | 43.2x30.2x5.9 2.9
Integral Antenna cut diamond shape in a plastic
enclosure, poll or wall mountable
BU/RB-B10 ODU Diamond shaped metal box plus an 22x22x7 1.3
(5.4/5.8 GHz) integral antenna in a plastic enclosure,
pole or wall mountable
2.4 GHz ODU with Metal box plus an integral antennaina | 30.5x 30.5x 6.2 3.3
Integral Antenna plastic enclosure, poll or wall
mountable
ODU with a Connection | Metal box, pole or wall mountable 30.6 x12.0x 4.7 1.85
to a Detached Antenna
UNI-23-9 A pole mountable antenna includes a 30.5x30.5x2.5 15
mounting bracket supporting +/- 22.5°
tilt and a 1.5m LMR 400 cable.
UNI-28-4 A pole mountable antenna includes a 60 x 60 x 5.5 5
mounting bracket supporting +/- 22.5°
tilt and a 1.5m LMR 400 cable.
UNI-24-SC A 1"-2" pole mountable parabolic 61 x99 x 38 2.45
antenna includes a mounting bracket
supporting +/- 30° tilt in 10° increments
and a 0.6m cable.

System Description

11




Chapter 1 - 14BSystem Description

1.4.4.2 Connectors
Table 1-7: Connectors
Unit Connector Description
IDU ETHERNET 10/100BaseT Ethernet (RJ-45) with 2 embedded LEDs.
Cable connection to a PC: crossed
Cable connection to a hub: straight
RADIO 10/100BaseT Ethernet (RJ-45): Ethernet + power for outdoor
connection over a CAT-5 shielded cable
AC IN 3 pin AC power plug
OobDU INDOOR 10/100BaseT Ethernet (RJ-45), protected by a waterproof
(excluding sealing assembly
BU/RB-B10) ) ) )
ANT (D models) N-Type jack, 50 ohm, lightning protected
BU/RB-B10 IDU COM 10/100BaseT Ethernet (RJ-45), protected by a sealing cap
ODU (5.4/5.8
GHz)
1.4.4.3 Electrical
Table 1-8: Electrical Specifications
Unit Details
General Power consumption: 25W
IDU AC power input: 85-265 VAC, 50-60 Hz
OobDU 54VvDC from the IDU over the indoor-outdoor Cat-5 shielded Ethernet

cable

12
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1.4.4.4 Environmental

Table 1-9: Environmental Specifications
Type Unit Details
Operating temperature | Outdoor units -40°Cto55°C
Indoor equipment 0°Cto40°C
Operating humidity Outdoor units 5%-95% non condensing, Weather protected
Indoor equipment 5%-95% non condensing

1.4.5 Standards Compliance, General

Table 1-10: Standards Compliance, General

Type Standard
EMC B FCC Part 15 class B
B ETSI EN 300 489-1
Safety B UL 60950
B EN 60950
Environmental Operation m ETS 300 019 part 2-3 class 3.2E
for indoor units
B ETS 300 019 part 2-4 class 4.1E
for outdoor units
Storage ETS 300 019-2-1 class 1.2E
Transportation ETS 300 019-2-2 class 2.3

Lightning protection EN 61000-4-5, Class 3 (2kV)

Radio B FCC Part 15.247
B ETSI EN 300 328

B ETSI EN 301 893 (2003-04)

System Description
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2.1

2.1.1

2111

16

Installation Requirements

This section describes all the supplies required to install the WB-B system

components and the items included in each installation package.

Packing List (BU, RB)

IDU indoor unit with a wall mounting kit

Mains power cord

ODU outdoor unit with an integrated antenna

Or

ODU outdoor unit with a connection to a detached antenna (not included)
Pole mounting kit for the ODU

An IDU to ODU cable kit, including 20m Category SE Ethernet cable with a

shielded RJ-45 connector crimped on one end, a waterproof sealing assembly
and two shielded RJ-45 connectors (not applicable for BU/RB-B10).

Additional Installation Requirements

The following items are also required to install the WB-B system:

Detached Antenna* (for D model units), including a pole mounting kit and an
RF cable

Ethernet cable (straight for connecting to a hub/switch etc., crossed for
connecting directly to a PC’s NIC)

For BU/RB-B10 (or for other units if the Indoor-to-Outdoor cable supplied
with the equipment is not long enough) - Category 5 Ethernet cable with
shielded RJ-45 connectors * (available in different lengths. For more details
refer to section 2.1.2)

Crimping tool for RJ-45 connectors

Ground cables with an appropriate termination

Mains plug adapter or termination plug (if the power plug on the supplied AC

power cord does not fit local power outlets)

WB-B System Manual
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21.1.2

Ed

2.1.2

=

B Portable PC with Ethernet card and BWA CRAFT * application and a crossed
Ethernet cable

B Installation tools and materials, including appropriate means (e.g. a pole) for
installing the outdoor equipment.

Optional Items*
B Tilt Pole Mounting kit for the smaller size ODU of BU/RB-B10 units

B A Y-cable for connecting directly to the IDU COM of the BU/RB-B10 ODU for
configuration/performance monitoring using a portable PC.

Items marked with an asterisk (*) are available from the Supplier.

Indoor-to-Outdoor Cables

The length of the Indoor-to-Outdoor Ethernet cable should not exceed 90 meters. The length of the
Ethernet cable connecting the indoor unit to the user's equipment, together with the length of the
Indoor-to-Outdoor cable, should not exceed 100 meters.

Use only Category SE Ethernet cables from approved manufacturers, listed in
Table 2-1. Consult with the Supplier’s specialists on the suitability of other

cables.

Table 2-1: Approved Category 5E Ethernet Cables
Manufacturer Part Number
HES Cabling Systems H5E-00481

www.hescs.com

Southbay Holdings Limited TSM2404A0D
11th Fl., 15, Lane 347, Jong Jeng Rd.
Shin Juang City, Taipei County
Taiwan, R.O.C

Attn: Eva Lin

Tel. 886-2-2832 3339

Fax. 886-2-2206 0081

E-mail: eva@south-bay.com.tw

Installation
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I%_” In case of missing information (product specifications, ordering information, etc.) regarding these
products on the manufacturer’s web site, it is highly recommended to contact the manufacturer’s
sales representative directly.

WB-B System Manual
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2.2

A

Equipment Positioning Guidelines

This section provides key guidelines for selecting the optimal installation
locations for the various WB-B system components.

ONLY experienced installation professionals who are familiar with local building and safety codes
and, wherever applicable, are licensed by the appropriate government regulatory authorities should
install outdoor units and antennas.

Failure to do so may void the WB-B product warranty and may expose the end user or Service
Provider to legal and financial liabilities. The Supplier and its resellers or distributors are not liable
for injury, damage or regulation violations associated with the installation of Outdoor Units or
antennas.

Select the optimal locations for the equipment using the following guidelines:

B The outdoor unit can be either pole or wall mounted. Its location should
enable easy access to the unit for installation and testing.

B The higher the placement of the antenna, the better the achievable link
quality.

B ODU units with a detached antenna (D model) should be installed as close as
possible to the antenna (to ensure that the antenna's characteristics are not
affected by the ODU the distance must be higher than 10 cm).

B The ODU with its integrated antenna (or the detached antenna) should be
installed to provide a direct, or near line of sight with the antenna of the other
side.

B The indoor equipment should be installed as close as possible to the location
where the indoor-to-outdoor cable enters the building. The location of the
indoor equipment should take into account its connection to a power outlet
and the CPE.

Installation
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2.3 Installing the Outdoor Unit

The following sections describe how to install the outdoor units, including pole
mounting the ODU, and connecting the indoor-to-outdoor, grounding and RF
cables.

’% Ensure that outdoor units, antennas and supporting structures are properly installed to eliminate
any physical hazard to either people or property. Make sure that the installation of the outdoor unit,

antenna and cables is performed in accordance with all relevant national and local building and
safety codes. Even where grounding is not mandatory according to applicable regulation and
national codes, it is highly recommended to ensure that the outdoor unit and the antenna pole
(when using external antenna) are grounded and suitable lightning protection devices are used so
as to provide protection against voltage surges and static charges. In any event, the Supplier is not
liable for any injury, damage or regulation violations associated with or caused by installation,
grounding or lightning protection.

2.3.1 Pole Mounting the Outdoor Unit

I% This section is not applicable for the smaller size ODU of BU/RB-B10 units. For details on pole
mounting the BU/RB-B10 ODU refer to section 2.3.2.

The Outdoor Unit can be mounted on a pole using one of the following options:

B Special clamps and threaded rods are supplied with each unit. There are two
pairs of threaded holes on the back of the unit, enabling to use the special
clamps for mounting the unit on diverse pole diameters.

B Special grooves on the sides of the unit enable the use of metal bands to
secure the unit to a pole. The bands must be 9/16 inches wide and at least 12
inches long. The metal bands are not included with the installation package.

Figure 2-1 shows the locations of the holes and band grooves on the back, top
and bottom of the Outdoor Unit.

’% Be sure to mount the unit with the bottom panel, which includes the LED indicators, facing
downward.

WB-B System Manual
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Ef

Grooves for Insertion of 816" Metal Band

.L

Threaded holes

Figure 2-1: Threaded Holes/Grooves

Figure 2-2 illustrates the method of mounting an outdoor unit on a pole, using
the clamps and threaded rods.

Figure 2-2: 3" Pole Installation Using Special Clamps

There is a groove on one end of the threaded rod. Be sure to insert the rods with the grooves
pointing outward, as these grooves enable you to use a screwdriver to fasten the rods to the unit.

Installation
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2.3.2 Pole Mounting the BU/RB-B10 ODU

The ODU of the BU/RB-B10 can be mounted on a 1" to 4" pole using one of the
following options:

B A pole mounting kit is supplied with each unit. The kit includes a special
clamp and a pair of threaded rods, flat washers, spring washers and nuts.
There are two pairs of threaded holes on the back of the unit, enabling to use
the mounting kit for installing the unit using either vertical or horizontal
polarization. The clamp enables installing the unit on diverse pole diameters
from 1" to 4".

B A Tilt Pole Mounting kit, providing a tilt range of +/-15° is available from
the Supplier. The Tilt kit can be attached to the ODU and be mounted
on a 1" to 4" pole using two 9/16" wide metal bands.

2.3.21 Polarization

The ODU of the BU/RB-B10 can be pole mounted to provide either vertical or
horizontal polarization.

Polarization
Arrow

Grounding

Screw

Figure 2-3: Back View of the ODU of the BU/RB-B10

The Polarization Arrow on the back of the unit indicates the type of polarization.

B For vertical polarization install the unit with the Polarization Arrow pointing
upward (as in the figure above).

WB-B System Manual
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B For horizontal polarization install the unit with the Polarization Arrow
pointing sideward and the connectors facing downward.

2.3.2.2 Pole Mounting the ODU Using the Clamp

Figure 2-4 and Figure 2-5 illustrate how to mount an ODU on a pole, using the
clamp and threaded rods.

’%‘f There is a groove on one end of the threaded rod. Be sure to insert the threaded rods with the
[==r— grooves pointing outward, and fasten them to the unit using a screwdriver. Install the unit with the
bottom panel, which includes the connectors, facing downward.

Figure 2-4: BU/RB-B10 ODU Pole Installation Using the Special Clamp, Vertical Polarization

Installation
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Figure 2-5: BU/RB-B10 ODU Pole Installation Using the Special Clamp, Horizontal Polarization

WB-B System Manual
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2.3.2.3 Pole Mounting the ODU with the Tilt Accessory

Tilt Caontral
Scresw

Figure 2-6: BU/RB-B10 ODU Pole Installation Using the Tilt Accessory, Vertical Polarization

}- To mount the ODU on a pole using the Tilt accessory:
1 Attach the Tilt accessory to the ODU using the two pairs of flat washers,

spring washers and nuts supplied in the Tilt kit.
2 Mount the Tilt accessory on a 1" to 4" pole using two 9/16" metal bands.

3 Release slightly the Tilt Control Screw, tilt the ODU downward /upward as
required, and re-tighten the screw.

Installation
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2.3.3
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Protecting ODU Connections

Use appropriate sealing material to protect the connection against moisture and
humidity. Use removable sealing material, such as a tar seal, to enable future
access to the connector.

Use high quality sealing material such as Scotch® 130C Linerless Rubber Splicing Tape from 3M to
ensure |IP-67 compliant protection against dust and water.

Loop & tie the cable near the unit for strain relief and for routing water away from
the unit: use additional cable strips to route the cable such that water can
accumulate on the cable bends, away from the unit.

Connecting the Grounding and Antenna
Cables

The Grounding screw (marked =) is located on the bottom panel of the outdoor
unit. The Antenna RF connector (marked ?) is located on the top panel of the D-
model ODU.

To prepare the grounding cable:
1 Connect one end of a grounding cable to the grounding terminal and tighten
the grounding screw firmly.

2 Connect the other end of the grounding cable to a good ground (earth)

connection.

To connect the RF cable (D model):

1 Connect one end of the coaxial RF cable to the RF connector on the top panel
of the unit

2 Connect the other end of the RF cable to the antenna.

3 The RF connectors should be properly sealed to protect against rain and
moisture.

WB-B System Manual
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Ground screw

Figure 2-7: Bottom Panel of the Outdoor Unit (excluding B10 ODU), shown without the seal
assembly)

Figure 2-8: Bottom Panel of the BU/RB-B10 ODU (without IDU COM Sealing Cap)

Iz The MAC Address of the unit is marked on both the ODU and the IDU (on the bottom side of the
unit). If for any reason the ODU is not used with the IDU with which it was shipped, the MAC
Address of the system is in accordance with the marking on the ODU.

Installation
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Connecting the Indoor-to-Outdoor Cable

Units with an Installed Waterproof Seal (not applicable