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. BridgeWave Communications
BridgeWave :

% Specializing in 60-90 GHz
% Over 4,500 gigabit radios sold

% 80% of all 2008 U.S. & U.K. FCC
70/80 GHz registrations

Corporate Headquarters: Santa Clara, CA

% Extensive product line

% Pioneered many “firsts” in this
space

BSIa
% ISO 9001 Six Years Running(@)

1SO 9001:2008
FM 59394
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» Connect 2 or more <+ Target Markets

buildings within a 4 miles < Health Care
% College/Universities

Desire 50 Mbps or higher Federal Government
bandwidth % Municipal Governments
*+ Financial Services

% Anyone using fiber!

*

*

Highly secure

L)

L)

*

Fiber-like Performance

L)

<+ Immune to RF interference

L)
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100-1000 Mbps Ethernet Links (2007)

I Harris/Stratex

299 28% = Ceragon BridgeWave already has
5.6% of the =100 Mbps
I SAGEM Pt-to-Pt Ethernet market

Il Dragonwave
m BridgeWave

[ Alcatel-Lucent

= MNI

[ Huber+Suhner

Gigabit Ethernet Links (2007)

other

2.4% 2:0%

m BridgeWave

M Proxim
BridgeWave dominates > 2 l(:igaBeam
) ) _ _
full GigE wireless 0 .Lzzwave

Seg ment BrldgeWave

Data from EJL Wireless Research (7/08)
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Government of Canada
Investopedia

Natural Factors

MetroBridge Networks
Vancouver Community College
Perfect World Innovations
ABC Communications

Ontario Research and Innovation
Teldon

Capital Health

Kuehne + Nagel

Northern Lights Health

Servus Credit Union
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% Allow you to:
% Build your own wireless fiber network
% Build bandwidth capacities for future applications

% Significantly outperform copper-based alternatives
(e.g., DSL, cable modem)

% Significantly outperform lower frequency/spectrum
technologies (6, 11, 18, 23, 24, 38 GHz) for short
haul fiber needs (0 to 3 miles)

% Eliminate recurring leased-line monthly recurring
charges (MRC)

% Address performance degradation associated with
crowded unlicensed spectrum (5GHz)

% Extend your existing fiber infrastructure via wireless
fiber
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Wired Options For GigE Speeds

Installing your own fiber:
% Limited access to pole locations
% Prohibitive trenching costs
e $110/ft = $500K/mile
% Obstacles to deployment

% Construction delays

Leasing a GIigE circuit:
% $5,000-15,000 per month - when available
% Lateral construction fees > $100K

% Multi-year service commitments




‘. ” Fiber vs. GigE Wireless 3 yr Life Cycle Costs

3ridgeWave

| BridgeWaveGigE Wireless Leased Fiber

Telco service fee @ $5,000/month $0 $180,000
Fiber installation cost (best case) $0 $0
GigE Radios $31,900 $0
Installation, materials, & turn-up $4,200 $0
80 GHz license $75 $0
3 yr Extended Warranty & Next Day Replacement $4,975 $0
TOTAL $41,450 $180,000
$200,000
\,easw

$160,000 @ Break even
in months! /
$120,000 /

$80,000
GigE Wireless
$40,000
$0 | ——t—t—t———F—+—f+—f+—f+—F+—F—1+—F+—+—
21 26 31 36

Number of Months Deployed e




Integrated All-Outdoor Unit:

% Link installs in one day
% Lightweight

s Unobtrusive

% Minimal RF configuration
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Spectrum Opened Yes
Line of Sight Yes
License Required No

Up to 1.5 miles
Multi-gigabit

Link Distance

Data Rates Possible

Link Availability Up to 99.999%
Beamwidth 1.4 degree
Immune to Interference Yes
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U.S. in 2003
Yes
Yes
Up to 5 miles
Multi-gigabit
Up to 99.999%
Less than 1 degree

Yes




BridgeWave

Outpatient Care Delivering fiber
capacity to every
building !

Medical Center

Pharmacy

Data Center
PACS, EMR




v Healthcare Client with Parallel GigE Links

I Buying Criteria : Leased line
replacement; Savings of
$120K Annual Recurring Cost

i Application : Primary data link
between corporate office and
data center applications

I Product : GE60

i




BridgeWave

Challenge:

% 80% of buildings do not
have fiber

Solution :

Extend on-net capability to
off-net buildings

Customer Benefits:
s Fiber-like Performance

A A\ A AAAAS

% Meets Customer Application
QoS Requirements

% Installation interval in days,
not months

PTMP
Access
Link

% No need to multi-year
contracts

% No MRC charges




BridgeWave

Challenge:
% Limited fiber
infrastructure to support
your growing network

Provide fiber-equivalent
performance

Benefits:
% Ring topology for
maximum network
availability

% Avoid costs of leasing or
laying fiber
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BridgeWave

Multi-Gigabit Line Speed
% Full Rate/ Full Duplex Operation
% 100 Megabits/sec
% 1 Gigabits/sec (GigE)
% 2.6 Gibabits/sec
Low Latency :
% < 50 microseconds ( 50 x 10-¢ seconds)
% Meets VoIP and Video QoS Requirements
Standard GigE Network Interfaces
% 1000BaseSX : multimode fiber interface
% 1000BaselLX : singlemode fiber interface

Network Availability
% Up to 99.999%
% Immune to RF interference
% Redundant Paths

Security
% Line of Sight
% Narrow beamwidth ( < 1 degree)
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BridgeWave

BridgeWave Link Availability Calculator

Enter Link Distance [m]: 1200 (34 mile)
Enter Latitude [S0 deg. Mto-B0deg. 3] 38.75
Longitude [180 deg. Eto-180 deg. W]: -105.00
Product Availability, Vert. Hor. Pol.
GEGBD NIA MIA
GEBDX 99.9935% 90.9918%
FEGOD 99.9770% 90.9726%
FEBDX 99.9985% 90.9979%
ARBD 99.9905% 90.9584%
ARG0 (1000 Mbps mode) 99.7670% 90.7273%
ARBDX 99.9992% 90.90983%
ARGDX (1000 Mbps mode) 99.9967% 90,9957
GEBD 99.9994% 90.9951%
ARB0D 99.9999% 90.9057%
ARS0 (1000 Mbps mode) 99.9994% 90.9951%




BridgeWave

60GHz family: y

Compact 25 cm design

% SLE100
% Full rate, full-duplex 100 Mbps
< Power over Ethernet
% Range: up to 0.5 mi (0.8 km)

Compact 25 cm design

» GE60 | y” &

< Full rate, full-duplex 1000 Mbps
% Range: up to 0.75 mi (1.2 km)

ARG60 (-AES)
% Full rate, full-duplex 1000 Mbps
% AdaptRate™ mode switching
% Range: upto 1l mi (1.6 km)

% FE60U
% Full rate, full-duplex 100 Mbps
% Range: upto 1l mi (1.6 km)

*
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Extended range 60 cm design

<+ ARG60X (-AES)
< Full rate, full-duplex 1000 Mbps
% Range: up to 1.5 mi (2.5 km)
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BridgeWave

Narrow Beams:
5.8GHz Beam:11°

% Prevent interception
s Resist interference

% Superior to lower frequency

products
% Harder to “tap” than inter-
building fiber
Secure HTML Administration & Secure HTML Administration &
256-bit AES Encryption: L @
Key (Hex): Key (Hex):

< Built-in — no external boxes

% Full-line speed e ::-,:::;‘T
’:’ 2|.IS€C I aten Cy Full-rate, encrypted GigE .
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BridgeWave

FE60U, FES80U, FES80XU, BW80, BW80X

U)

100 MbpS Field upgradeable 1000 Mbp:

%+ FE_U Models:
% First 100 Mbps link upgradeable to full GigE
% Software key adds GigE and AdaptRate capabilities
% 30 day AR trial mode included

<+ BWS8O0 Models:
% Granular upgradeability, 250/500/1000 Mbps via software key

www.bridgewave.com | 1-866-577-6908 | 1-408-567-6900
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% Allows you to engineer
your network to meet
network availability
requirements (up to
99.999% availability)

 Protects mission critical
applications

1000 Mbps Error Free

100 Mbps Error Free

&

L)

» Overcomes intense
downpours by proactively
switching from 1000Mbps
to 100 Mbps for error-free
link

% This is not equivalent to
adaptive modulation
schemes

L)

100 Mbps with data errors

% Feature is only supported
in BridgeWave Products
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BridgeWave

'Wave Network M:

& - [Enwinsieo:

File Edit View Favorites Tools Help

HTML Interface using Ao mas e oo e
standard Web Browser )

BridgeWave Status | Setup | IP Setup | SNMP | Passwords | Statistics | Maintenance

COMMUNIEATIONS

Status ARB0 High-Band MAC: 00:03:5B:01:06:EB ARGO
Unit

L)

*

Up Time: 2 days 13 hours 23 minutes 27 seconds

Detailed Ethernet Statistics Silialls e e 8

Temperature: @ 46 (°C), 114 (°F)

‘0

L)

Radio

Link Status: @ Tx = 1000 Mbps. Rx = 1000 Mbps

e Network Management Console ows Internet Explorer

G‘@- (B hi192.168.0.2securty imisec=Tea [ ge 1124
V Fle Edt Vew Favontes Tools Help ks |

R E D e Greos- @ BB

L)

*

Passwords ARG0 High-Band MAC: 00:03:58:01:06:-E8
Permits read-only access o the unit. C¢ and ot ik
S User - Iy acc u - : E[E=TT|
0‘0 r a S o | | Case-sensitive (0-16 characters) =
Confirm Password | Case-sensitive (0-16 characters) u Log Ot
- )
e R . ]
Statistics View interface statistics
Administrator Permits full scoess to unit, including configuration and maintenance functior| 2 days 14 hours 3 mines 54 spconds
EaSSae Case-sensitive (0-16 characters)
Confitm Password
- ey = sheliicogg| Case-sensiive. (0-16 characters) Receive Radio Fiber Copper
G I I I I I s Good octets 00270743 1303611 ]
() Total good packsts 62309 175 [
Unicasts 621053 10055 o
Factory Access Permits factory senice personnel to access factory-only setings (more. | i — . )
Password:{ Case-sensitive (0-16 characters) Muticasts: o " N
Confim Password Case-sensitive (0-16 characters) Pauses 0 0 n
Factory Access| Disabled (Default) ¥| Undersized: o 2 o
Fragmants: ) 0 0
Ovrsized 0 0 ]
Communities Permits SNMP Manager to access unit using community Stings. dabbes erors: o o L]
Read Only: Case-sensitive (0-12 characters) PHY emors: o 0 o
Ruwd e Case-sensitive (0-12 characters) CRG s o o o
SNMP Access'| Enabled Read Only (Defaul (¥
Transmit Radio Fiber Copper
Cetets B30 2027032 u
Enhanced Security Enanced secunty configuration Total packets: 637305 12658 o
Password Exipres g Hours (0-9999). 0 = Password never expires ‘:I :::: “;:: 'g :
Minimum Password Length| Disabled (Default ¥ Maltcasts S 0 0
Cations B o o
I Automatic Refresh Gl
|
(o T @ e A
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ommitment

to Quality

% Design and built in
Santa Clara, CA.

% IS09001 six years
running

% State-of-the-art
HALT/HASS process
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A Narrow Beamwidth

A 256-bit AES Encryption

A HIPPA Compliant

A Physical Access to Link Path

3
N 2
0() Size a
4 o
QO
o

A Full Duplex 1000 Mbps
Q A Low Latency (<40 psec)
A Standard GigE Interface
Q A 99.999¢%, Availability
ﬂ‘\ A Protect Mission Critical Apps

MTBF
Installation
Interfaces
Maintenance
Features

Reliability = /

A28-year MTBF
AImmune to Interference
AHASS Screening on 100% Products Shipped
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Thank You!

Questions?

Sales: 1-866-577-6908
1-408-567-0775

BridgeWave Communications, Inc.
3350 Thomas Road Fax:

Santa Clara, CA 95054

BTidg ewave sales@bridgewave.com

www.bridgewave.com




BridgeWave

80GHz family:

Compact 30 cm design

‘/I/Extended range 60 cm design

© BridgeWave Communications

BWS80

% Full rate, full-duplex 125 Mbps upgradeable
to 250/500/1000 Mbps via software key

% Range: up to 4 mi (6.5 km)

< BWS80X

% Full rate, full-duplex 125 Mbps upgradeable
to 250/500/1000 Mbps via software key

% Range: up to 6 mi (9.5 km)

www.bridgewave.com

Compact 30 cm design

Extended range 60 cm design

J

<+ FlexPort

7
0.0

7
0.0

*

0, 0, R R R R R
0.0 0.0 0.0 0.0 0.0 0.0 0.

Optimized for next generation mobile backhaul
SONET/SDH + IP

Up to 1200 Mbps full-duplex capacity
Frequency agile RF channel tuning

Spectrally efficient QPSK modulation

Adaptive Rate and Modulation

Carrier Ethernet Network Management

256-bit AES Encryption option

Range:

% Upto4 mi (6.5 km) using 30cm antenna

% Upto 6 mi (9.5 km) using 60cm antenna

| 1-866-577-6908 | 1-408-567-6900




BridgeWave

80GHz family: ;

Compact 30 cm design Extended range 60 cm design
<+ GES8O % GES8O0X
% Full rate, full-duplex Gigabit Ethernet % Full rate, full-duplex Gigabit Ethernet
% Range: up to 4 mi (6.5 km) % Range: up to 6 mi (9.5 km)
< ARSO (-AES) % ARS8OX (-AES)
< Full rate, full-duplex 1000 MbpS < Full rate, full dupIeX Glgablt Ethernet

o
*

*

AdaptRate mode switching

AdaptRate mode switching % Range: up to 8 mi (12.8 km)

R/ R/
0.0 0.0

Range: up to 5 mi (8 km) ‘
% FESOU <+ FE80XU
+ Full rate, full-duplex 100 Mbps Ethernet *+  Full rate, full-duplex 100 Mbps Ethernet
% Field upgradeable to GigE / AdaptRate %+ Field upgradeable to GigE / AdaptRate
& Range: up to 5 mi (8 km) % Range: up to 8 mi (12.8 km)
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" BridgeWave

* Small form factor

% Strong FEC - improves link budget

% AdaptRate™ - variable bandwidth for rain fade tolerance

» AdaptPath™ - secondary link operation for severe rain fade
» 256-bit AES encryption - full line rate

¢ Integrated Ethernet Switching
% Add/drop capabilities
% In-band/out-of-band management

» Software Key Upgradability

% 100 Mbps - GigE (1000 Mbps)

% 125 Mbps - 250 Mbps = 500 Mbps = 1000 Mbps
* 1 ft (30cm) antenna for 80 GHz

% TDM + IP 80 GHz system (FlexPort)

© BridgeWave Communications www.bridgewave.com | 1-866-577-6908 | 1-408-567-6900



" Use of Wa s for Line of Sight
" BridgeW} ' = ' I

X e -
) P BridgeWave
/ w FEBOU

Ruggedcom
Switch

SkyPilot

SkyPilot
SkyConnect
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