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1 Introduction

Gigalink Product Family

The Terabeam® Gigdink® millimeter wave radio system represents an entirely new
approach to broadband communications. Based on our extensive experience with millimeter
wave systems for military and research applications, we now apply these techniquesto a
commercidly priced verson with our ultra- broadband family of Gigdink radio products.

The Gigalink broadband radio system operates in the FCC Part 15.255 unlicensed band
covering a frequency range of 57.05 — 64.0 GHz. Due to the unlicensed status of this band,
FCC license or specid authorization is not required to operate our Gigdink systems. In
addition, the high atmospheric absorption of RF energy at this frequency virtudly diminates
any chance of interference from competing systems or unauthorized interception of the
broadcast sgndl.

The ingdlation procedures detailed within this guide are smilar to those used to ingd| any
wirdess system. In fact, certain attributes of the 57.05 — 64.0 GHz band actudly smplify
deployment. The key to any successful ingtdlation project is proper planning and design. The
Gigdink radio product has been designed for ease of ingtdlation and trouble-free operation.
We recommend that you read and fully understand this guide prior to initiating the actud
ingallation work.

As dtated above, the key to successful ingtdlation is proper system planning and execution.
Aswith most wirdess systems, the Gigdink radio system requires un-obstructed Line of
Sight (LOS) to operate reliably. Because of the extremely high data bandwidth provided by
the Gigdink system (1.25Gbps) it islikely that our radio sysems will be utilized as a criticd
or primary network connection. This absolute reliance on our systems for connectivity
demands a focused attention to detail in order to assure un-interrupted operation.

Reliability
All Gigdink products are designed to provide aminimum satistical path availability of
99.99% (BER < 1 x 10 ~9) when operated within the recommended range envelope.

Exceading the specific modd range regtrictions will result in unrdiable operation particularly
during adverse westher.

Statidticd availabilitiesin excess of 99.99% may be achieved by choosing the next longer
range system for a given path or by co-locating two Gigdink sysems. Traditiond circuit
redundancy methods utilizing collagpsible ring architectures or media diversty may dso
increase Satigtica avalability.
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Gialink Model 6451e Specifications

Data Transmission
Bit Rate
Protocol

Interfaces
Data

Monitor/Management (Ethernet)

DC Power

Operational Parameters
Frequency Range
Output Power

Antenna Type

Antenna Gain

Beam Width

Regulatory Compliance
Electrical
Electromagnetic

Power

DC Input Voltage

Maximum DC Input Current
DC Power Consumption

Environmental
Operating Temperature
Storage Temperature
Relative Humidity

Mechanical
Transceiver Hx W x D
Transceiver Weight

1.25Gbps Full Duplex
Gigabit Ethernet (1000BaseFX)

FC Connector (850-nm MMF)
RJ-45 Connector and FC Connector (1310nm MMF)

Proprietary 3 terminal DC Receptacle and Connector Kit

FCC Compliance Statement

57.05 - 64 GHz

10mW (antenna injection)
Integral 13” parabolic
40dBi, Min.

1.0°, Max.

CE - 60950 (Pending)
FCC — Part 15.255, Certification #02700001-30-30
CE — EMC and R&TTE Directive (Pending)

-48 VDC +/- 20%
1.5 Amperes
75 Watts

-20°C to 50°C (-4°F to 122°F)
-30°C to 85°C (-22°F to 185°F)
Up to 95%, Non-Condensing

33x33x20cm (13.0x13.0x7.9in.)
17 Ibs (7.7 kg)

The Terabeam Gigdink family of productsis type-certified for unlicensed operationin
compliance with FCC Part 15.255. Terabeam Gigadink radio products are factory set for

frequency, frequency stability and transmitter power levels. No user-authorized adjustments
are provided. Changes or modifications not expressly approved by the party responsible
for compliancewill void the user’ s authority to operate this equipment.

For detalled information on Gigalink Part 15.255 type certification and rules governing Part
15 Unlicensed operation, please vist the Federal Communications Commisson home page at

http:/Amww.fce.gov
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2 Gigalink Installation Quick Guide

The Terabeam Gigdink millimeter wave radio system represents an entirely new approach to
broadband communications. Based on our extensive experience with millimeter wave
systemns for military and research applications, we now apply these techniquesto a
commercidly priced verson with our ultra- broadband family of Gigalink radio products.

The Gigalink broadband radio system operates in the newly alocated unlicensed band
occupying the frequency range of 57.05 — 64.0 GHz. Due to the unlicensed status of this
band, FCC license or specia authorization is not required to operate our Gigalink systems.
In addition, the high atmospheric absorption of RF energy at this frequency virtualy
eliminates any chance of interference from competing systems or unauthorized interception
of the trangmitted signdl.

The ingdlation procedures detailed within this guide are smilar to those used to ingdl any
wireless system. In fact, certain attributes of the 57.05 — 64.0 GHz band actudly smplify
deployment. The key to any successful ingtalation project is proper planning and design. The
Gigdink radio product has been designed for ease of ingtalation and trouble-free operation.
We recommend that you read and fully understand this guide prior to initiating the actua
ingallation work.

Throughout this guide, important topics, indructions or warnings are identified by symbols
notated by the following.

v~
AP o .
DA I ndi cates time saving recommendations

Indicates potentia for equipment damage, or unsatisfactory
operation

A |dentifies areas of safety hazards or potentia injury
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Unpacking the Kit and Verifying Contents

Your Gigdink system will arrive in two separate boxes, one containing the high band radio
termina, DC Connector kit, mounting hardware and documentation and one containing the
low band radio termina, DC Connector kit, mounting hardware and documentation. The
contents of both boxes should be identical with the exception of the fiber optic loop-back
cable, supplied only with one termindl.

| tem/Description Qty Supplied Re-Order #
1. Gigdink Radio Transceiver 1 Same as Modd #
3. Fiber Loop-Back Jumper 1 SFOFC-01
4. 10BaseT SNMP Adaptor Cable 1 3028
6. Pipe Mount L-Bracket 1 2842-1
7. Termina Mount Hardware Kit (Sainless) 1 2901
8. Gigdink Ingtdlation/Operation Manua 1 (not shown)
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With receipt of system delivery, each carton should be inspected to confirm complete
content. If any items are found to be missing, ingtalers should contact the factory to arrange
adivery.
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Y A 7 NOTE: During shipping kit inspection, do not remove the contents of Gimbal Mourt
QVQ #2289 or Hardware kit #2901 in order to avoid mixing-up or loosing the hardware.

Gigamon Softwar e | nstallation

The SNMP is accessed through the Gigamon™ Graphic User Interface (GUI). The Gigamon
Interface isthe primary tool for precison dignment of the Gigdink terminas. Through
Gigamon, the SNMP utility is also used to set termind configurations and provide ongoing
monitoring of critica radio parameters.

Before proceding with termind ingdlation the Gigamon GUI gpplication must be inddled
on the technician’ s lgptop compuiter.

vAg

<( > NOTE: Ingdling the Gigamon monitoring software in two |laptop computers will
P amplify precision dignment. If two |aptops with Ethernet cards are available, it is
recommended that both receive the software.

System Requirements

For proper operation of the Gigamon monitoring utility the following minimum system
requirements must be met.

1. Computer running Windows NT/2000, 2000ME or Windows XP
2. A 10/100 Ethernet Adapter card, ingtalled in the computer.
3. Screen resolution should be 1024x768 or higher. To change screen resolution,

31 Clickon'Sat menu

3.2  Sdect ' Sdtings

33  Sdect ‘Control Pand’

3.4  Doubleclick on‘Display’ icon.

35  Click on‘Settings, and movethe dider in * Screen Aredl to adjust the display
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Gigamon Setup and Installation Procedure
1. Insert the resource disc and double click on the “GigaMon Ingal” icon.

2. Run*“setup.exe”. Thiswill ingdl the driversin Windows System directory, copy main
executablefile” GigaM on.exe” to the user’ s specified path and add the program name to
program menul.

2.1 Copy W32N50.DL L to the Windows System directory, usualy the appropriate
directory will be CA\WINNT\SY STEM.

2.2 Copy “PCANDIS5.SYS’ to the Windows System directory, usualy the appropriate
directory will be C\WINNT\SY STEM.

2.3 Copy “moncfg.exe’ to the preferred path.

At the conclusion of the Ingtdlation Sesson, a Gigamon Icon will be displayed on the
Computer desktop. Double clicking on this Icon will produce the window shown in Figure 3.
If problems are encountered during the Gigamon monitor software ingtalation process, refer
to the more detall description of the Gigalink SNMP utility and Gigamon monitoring
software (sections 3 and 4) of the enclosed “ Users Manua”.

Figure 3, Initial Gigamon Screen

Giga™aon : Configuring,/ Montorng Salbware For Harmons Gigalmk: _u_,'_m_!.]
Ble Setrge Action Deplay Help
e | MAC lu:ldre&s:| | Llnhnum| hx’f
500 | Berial "l.lml:ll:l':l | Llnhnvml (‘{...n............

To0

ESIZE
PLL Lock
-Tx Link
f Link

s

150

For Help, pres=F1 o
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Electrical Services

Electrical Power

WARNING: The Gigdink Radio Termind eectrica connection at the
radio termind must be made firgt in order to avoid arcing and possible
damage to the radio termina connector. Once the radio connection has
been made, power may be applied to the circuit.

The Gigdink Modd 6451e termind operates on asingle—48VDC supply. Power may be
provided from aregulated power supply or battery plant. The ingtaler must providea 3
stranded conductor DC power cable of a gauge sufficent for the intended application.
Ingtallers should use the guide below to determine the minimum wire gauge needed based on

the length of the DC power cable run.

Maximum Cable Length vs. Wire Gauge for Pioneer
@ 20 degrees C Wire Temperature
W22 Ga.
> W20 Ga.
3 18 Ga.
O
[0} 16 Ga.
§ 14 Ga.
W12 Ga.
0 100 200 300 400 500 600 700 800
Cable Length (feet)
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Figure 5, DC Power Connections

GigaLink Termind

Wall or Roof Penetration

.

-48VDC Supply (Red)
-48VDC
Power

Power cable Assembly ~ Source

\ -48VDC Return (Black)

Building Ground

Green Power-on
Indicator

Network | nterfaces

The Gigdink terminas utilize a weatherproof, FC type fiber connector on the radio termind
and a proprietary 10BaseT interface for SNMP communications. Network Fiber must be
supplied to the radio termind location and terminated in FC Mae. The supplied Gigamon
adapter cable (Figure 1, Item 4) can be permanently installed for the SNMP network
connection by attaching a standard CAT 5 coupler and cable.

The Gigamon adapter cable iswired in astraight configuration to enable communication
directly with the ingtaller’ s lgptop. For connection to a network switch, alength of cross
connect cable is necessary between the radio termina and switch.

The IF Monitor port is provided for factory test and diagnostics only and should remain
cgpped in find ingdlation.

The Network and SNMP interfaces are shown bel ow.
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Figure 6, Terminal Power, Network and SNM P Interfaces

TX/RX Type FC
for Data Payload Power On/ Fuse status Proprietary 10BaseT

LED Indicators Copper Monitor Port

TX/RX Type FC for "
MP Moni
SNMP and Monitor ) (3) Conductor
- Mil-Style Power

hole for termind 500hm IE Monitor Connector
ground lug Port, load and Chain
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LED Operation Truth Table

LED Condition Terminal Status

Both Lit presence of -48VDC power and internal fuse OK
OnelLit -48VDC present but internd fuse blown

None Lit No -48VDC power present

M echanical Installation

Attaching the Gimbal M ount

Before actud termina mounting can be accomplished, it is necessary to attach the Pan and
Tilt Gimba Mount to the Gigaink radio termina housing. The necessary hardware for this
attachment is provided with the Pan and Tilt Gimba Mount # 2289-1 and consists of (4) M8
x 1.5cm stainless sted bolts, flat washers and lock washers. Figure 6, details the Gimbal

mounting procedure.
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Selecting the Optimum Terminal Mounting M ethod

The following sections detall available mounting methods and hardware for the Gigdink
product.

Figure 11, Standard Wall Mount

4 Gigalink™ Transceiver

4 Panand Tilt C Bracket (#2289)

|

y\:E_l \ “| " Bracket (#2842-1)

Stainless Sted Balts, YMinimum O.D.
with wall anchors, or through bolt to
backing plate (speciaized wal mount
Hardware not supplied)

WARNING: Itisthe responghility of theingtaler to assure that the
radio termina is mounted securely enough to prevent fdling.
Particular care must be used when wall mounting the radio termina
above areas frequented by personndl. In some cases, it may be
advisable to attach a safety chain or lanyard through the gimba mount
to provide additiona security.
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Figure 12. Standard Pipe Mount (all har dwareincluded)

/ Pipe (structural stedl) 25" —4.5” OD

< Gigalink™ Transceiver

< C Bracket (#2289)

“L” Bracket (#2842-1)

Stainless Sted U- Bolts, Washers,
Nuts (hardware kit #2901)

Rough Mechanical (Visual) Alignment

Oncethe Gigdink Radio Terminds are securdly fastened to the mounting locations, the
ingaler should visudly dign the termindls. Visud adignment is accomplished by loosening
both the C Bracket Attachment bolts and L Bracket Mounting bolts dightly. With these (7)
bolts loosened the terminal can be aigned (aimed) toward the other termina by sighting
aong the radio housing body.

Once stisfied that both terminals are aimed at the each other, al seven bolts can be snagged
up enough just to hold the desired pogtion.
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Final Terminal Alignment

vwAy NOTE: Althoughit is possible for asingle technician to perform findl termindl
<( )= dignment. Terabeam recommends that two technicians with monitor-enabled
£ |gptops be dedicated to this task. By dedicating two technicians equipped with
cdllular phones or two-way radios, fina dignment can be accomplished a both
termind Sites concurrently, iminating the need to condantly travel between Sites.

Radio Terminal Power-Up

Once the Radio terminds have been mechanically mounted in place and visualy aigned,
both radio terminals must be powered up, and network services connected.

Terminal Power up

Power-up the Gigdink termind asfollows.

1. Attach DC power cord securely to the radio termina

2. Attach power leadsto —48VDC source Red to —48VDC supply, Black to —48VDC return
and Green to Building Ground.

3. Power up —48VDC circuit.

4. Veify power on condition via Green “Power-on” LED’ slocated on the bottom of the
termind housing

Connecting Network Services

Once the power has been applied to the Gigdink termina, Network services can be
connected and verified. The network Fiber connections to the Gigdink termina are Type FC
male terminated fiber optic cables. Make these connections by digning the connector body
index tab, then tightening the outer collar in a clockwise rotation.

In the network switch room, insert the other end of each fiber optic cable into the appropriate
TX and RX switch ports. If done correctly, alink light should be visible. If no link light is
visble, make sure the radio is powered up and swap the fibers.
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Using Gigamon Softwar e for Precision Alignment

The Gigamon software previoudy ingtdled in the technician’ s laptop will be the primary tool
used for precision dignment. To initiate the Gigamon session, ingal the SNIM P adaptor
cable between the [aptop Ethernet adaptor and the proprietary 10BaseT connector on the
radio termind.

Figure 13, Gigamon Adapter Cable Connection
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Follow these geps to initiate the Gigamon dignment tool.
1. Double dick the Gigamon Icon to launch the Gigamon uitility.
Figure 14, Initial Gigamon Screen

" Giga™on : Configuring /Montornng Soltware For Harmonin Gigalink ‘]ﬂL!J
Al 5Settrgs  Action Deplay Help

o — | T Iu:ldresa:| | Llnh'num| - -
| Serial "l.IITIhEI:'l | Llnhn'lml ...n......u.....r

BEiZEr
PLL Lock
Tw Link
f Link

700

L

150

For Help, pres==F1 | &
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2. Fromthe“Action” Menu sdect “Refresh”
Figure 15, Gigamon Screen “ Refreshed”

" GigaMon : Configuring/Montoring Software for Harmonix Gigalink
File Settings Action Display  Help

Refreshed Gigalink Information ll ¥
—— SHMP Thresholds Parametes —— XI-

=10 x|

Gigalink Fiadia MAC Address:lIDD:SD:30:00:00:32 | b Hih e cossainon
Serial Mumber: 515
v EVal IE.E .6
Firrnware Wersion: |1 .0.0 ~ ?
19.5
Manufacture Date: IEI5-1 32002 ol il i
[ 15%alt 10.5 I'I o
SNMPF Metwork Parameterss————————— |7 Yture my ID ID
GigaLink SNMP Agent 1P |1 0.0.0.200 [¥ Gunnmd IESD |1 300
Subnet Mask: |255.255.255.EI [ R Power 300 1000
Gateway IP- [100.0254 7 TaLink 7 PLL
SNMP Manager IPs: [10.0.0 51 BN e [ Synthesizer

Fieport Freguency: |5 mnirte

: llll
]

Stakus: Information updated by Gigalink Rx=480, MaxRx=480, 6¥=6.08, 15¥=15.2, -15¥=15.5, Ytune=6.5, Gunn=2353 i

Chapter 2 Gigalink Installation Quick Guide 2-7 )

Terabeam Gigalink Field Installation and Service Manual
Document Number: 045-1032-0000 / Revision: Draft

Release Date: TBD / Print Date: 12/10/02 TERAREAM®
froprietary and Confidential




3. Fromthe“Action” Menu sdect “Align” then “Run”

Figure 16, Gigamon in “ Alignment Run” Mode

.__':::':.' GigaMon : Configuring/Montoring Software for Harmonix GigaLink = I'EI |£|

File Settings Ackion Display Help

800

700

Rx Power

Status: Updating all A/D walues

\ MAC Address:‘ | uu:au:au:uu:uu:32| h -
‘ 515| f{ x’

Serial Numher:‘ |

Highest Receive level
achieved _
(magenta band) Synthesizer

_ PLL Lock
Blue Bar Indl'cates Tx Link
Current ReceiveL
fﬂx Link
bY 15 Y -15 Y| (Viune| |[Gunn

Ru=480, MaxRx=486, 6Y=6.08, 15¥=15.2, -15V=15.5, Yune=*A.5, Gunn=953 7

When inthe “Align”, “Run” mode the Gigamon monitor diplays a continualy updated
receive level. Thetask during precision aignment is to maximize or pesk the receive levd.
Precison dignment is made in both the vertical and horizonta plane (up and down, left and
right) separately, one termind a atime.

Begin dignment by aming the radio termina dowly up while observing the changein

receive levd. Typicdly, the receive leve will rise, then fal and then rise again dightly on

both sdes of the optimum aignment as the recaiver moves from the center main beam to the
edge side-lobes of the radiation pattern. It is recommended that the technician move the
aignment through the main lobe and into both sde-lobes until returning to the center peak
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receive leve. When satisfied that the maximum receive level has been reached, tighten the
Gimba sde adjuster bolts to hold the desired verticd aignment angle. To facilitate this task,
Gigamon displays the highest receive level recorded as a magenta bar & the top of the
receive leve bar.

Repest this procedure for the Azimuth (Horizontal) aignment by dightly loosening the
Gimba base mounting bolts and rotating the aignment from right to left. Again, by
observing changesin the recalve leve monitor, identify both Sde-lobe areas and return the
alignment to the center “Peak” position.

Repedt the previous two dignment procedures a the other Gigdink termind while
maintaining the position of the origind terminal. During these procedures, the recaive leve
should continuoudy improve. Optimum termina dignment is best accomplished by small
adjusments at both termind stes.

<‘O'> NOTE: Precison dignments are made most easly by make very dight incrementd
adjusments to the radio dlgnment Care must be taken not to over-adjust the
dignment. To fadilitate precision adignment, tighten al adjusting bolts to dlow
movement only when bumping termind firmly with your hand.

An acceptable receive leve will be indicated by the Blue Gigamon receive leve indicator as
alevd approaching the Maximum recorded receive level (Magentaline) and asaleve faling
somewhere in the upper haf of the green region behind the blue indicator bar. An acceptable
numeric measure would be alevel above 450 as indicated by the large level number
displayed below the receive leve indicator.

When stisfied that optimum aignment has been achieved, tighten the (3) Gimbal base
mounting bolts and the (4) Gimba side adjuster bolts to secure the desired position.

Asafind ingdlation step, perform the “ Save GigaMon Information in aFile as™ operation
as prompted when exiting the gpplication. The saved radio parameter information can be
used for future comparisons to gauge ongoing radio performance.

Verifying Network Operation

Once an acceptable (optimum) recelve level has been achieved, the Gigdink system will
provide an error free RF link between the two network devices a both sites. If no link is
obtained, check the network fiber, routing table configurations and other network parameters.
If an error freelink till cannot be established, consult the Troubleshooting/Diagnogtic

section of the Gigdink User’sManud.
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3 Gigamon Software

1. Run“setup.exe” from indalation diskette or resource disc. This setup program will copy
the following filesinto your sysem.

1.1.W32N50.DLL in Windows System directory, itis “CA\WINNT\SYSTEM32 “ for
Windows NT/2000 and “CA\WINNT\SYSTEM32 “ for Windows 9x.

1.2.PCANDIS5.SY S (for Windows NT/2000) or PCANDIS3.V XD (for Windows 9x) in
Windows System directory.

1.3.The main executable Gigamon.exe in the "preferred path” (the path sdlected by user
during setup program).

1.4.The hdlp file Gigamon.chm in the “ preferred path\HIp” directory.

1.5. Theuningdler file“Uningt.isu” in the “ preferred path” so that the user can uningdl
Gigamon from the ligt in “ Add/Remove Programs’ of “Control Pand”.

1.6. A desktop shortcut and the program name in the program menu. Y ou need to
restart your computer beforerunning Gigamon.exe for the driver
PCANDI S5.SYS or PCANDIS3.VXD to beloaded.

2. Connect computer’s Ethernet card with the Gigalink radio termina 10BaseT termina
with the supplied SNMP Adapter Cable.

3. Power up the Gigdink termina by connecting AC power and the DC power cable.
4. Double Click the“Gigamon” Icon to run the program.
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.__':::':-. GigaMon : Configuring,/Montoring Software for Harmonix GigaLink ] i IEI Iil
File Settings Action Display Help

: " )
Rx Power ‘ MAC Address.‘ | Unknuwn| 3 o
&0 ‘ Serial Numher:‘ | Unknuwn| . WAI

700
Synthesizer
PLL Lock
Tx Link
/7/7%( Link

ST

225

150

For Help, press F1 | 5

I nitial Screen

Descriptions of Gigamon Components and Thelr Functions

The main function of Gigamon isto detect dl the Gigdink terminas connected within the
same network (connected via hub/switches) and to configure/monitor thelr parameters.
Gigamon will detect and read the parameters of multiple Gigdink terminds (up to 8) at the
sametime, but it configuressmonitors only the Gigaink currently sdlected. After selecting
‘Refresh’ from the * Action” menu, the first Gigdink detected becomes the currently selected;
al the components of the main window display the parameter values of the currently selected
Gigdink termina. The user can sdect another Gigalink termina by clicking on option

“Sdect Gigdink” in“File’ menu and sdecting thet termind from the list displayed.
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Before going into the operating details, some terminology, and the color convention used
should be explained.

Terminology

‘Monitoring’ is an action sate defined as ‘ Runmode /' Alignment’ and/or reading currert
Gigdink termina parameters. ‘Runmode is the state where Gigamon reads the Gigalink
termind parameters (specidly for Rx Power/Receive Leve) while continuoudy updeting

the display.

‘Setting Network Parameters’ ,“ Setting Threshold Parameters’ and “ Setting Factory
Parameter” are dl| part of “Configuring Gigaink”. Setting a parameter means saving that
vauein Gigdink termind’s EEPROM image, once saved the termind will keep the new
vaues even if Gigdink termind is powered off and back on.

Color Convention
The gtatus colors of the Gigamon display are:

Black Unknown

Green Safe range/On/Running
Red Danger range/Off/Stopped
Ydlow  Warning range

Blue Current/Latest read Vaue
Grey Read-Only

Components of the Main Window

MAC Address. The MAC or Hardware address off the Gigamon utility resdent in the
Gigdink termind. This unique address is s&t a the factory and cannot be changed.

Initialy the Gigamon program does not know this MAC address of the connected
Gigdink(s), and so the vaue “Unknown” is displayed. When ‘Refr esh’ is sdlected from
Action menu, the program tries to get the MAC addresses of dl the Gigdink terminas
connected to the network segment, and then *Unknown’ value becomes the MAC address
of thefirst Gigdink termind MAC address detected. By default, the first Gigalink

termind detected during refresh becomes the “Currently Sdlected” Gigdink.

Serial Number: Thisvaueis et a the factory and cannot be changed. The vadue
displayed, aso corresponds to the currently selected Gigdink.
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Synthesizer, PLL, TX Link, and RX Link: These are discrete vauesthat indicate an
acceptable or unacceptable state for critical monitoring points within the Gigdink radio
termind. The rectangles associated with the Synthesizer and PLL Lock display green if
they are locked (acceptable), or display red if unlocked (unacceptable). The rectangles for
Tx Link and Rx Link are green if an optical Sgnd is present on the fiber ssgment, and

turn red if no Sgnd is present.

Rx Power: In*Align/Run” mode, the blue rectangle represents current Receive Levd. If
‘Run’ is chosen from the ‘Align” submenu of ‘Action’ menu, it Sarts displaying this
vaue continuoudy. A higher Rx Power indicates better dignment. As the user does
adjusment in “Run” mode changing the Gigdink termind dignment, Rx Power varies. A
magenta, horizontd, line is displayed on the top of the blue receive level rectangle
indicates the highest/maximum value reached so far. A numeric vaue of the maximum
receive leve is digplayed adjacent to the magentaline. The blue inner rectangle
represents the current vaue. The current Rx Power’ s numeric value is also shown below
the rectangle in alarge font to facilitate dignment with higher visibility.

6 Valt, 15 Volt, -15 Valt, Vtune, Gunn: These are other variable values. During
‘Refresh’ and ‘Run’, Gigamon retrieves the current values and displaysthese valuesas a
blue horizonta line. These rectangles are divided into safe, warning and danger regions.

If the current value is the optimum then the blue line should be a the middle. For 6 Volt
rectangle, the optimum vaue is 6.10, top to middle, or bottom to middie is the 10% of
optimum value, and o, for 6 volt top=6.1+(0.61* 1)=6.71, and bottom=6.1-
(0.61*1)=5.49. For dl others, top to middle, or bottom to middle is 40% of the optimum
vaue. So for 15 Volt, the optimum vaue is 15.0, top=15.0+(1.5*4)= 21.0, bottom=15.0-
6.0=9.0. The optimum vaues of —15 Volt, 24 Volt and Gunn are 15.0, 24.0, and 850

repectively.

Status bar: The status bar at the bottom of the screen is for displaying current satus,
error, and some numeric values. Errors and status are shown at the left, and values at the
right. Most importantly, during refresh, it shows the numeric value of dl varigble
parameters.

M enu:
1. FHleMenu: The‘File menu hasfollowing options:

- ‘Sdect Gigalink’ to openthe “ Select Current Radio/Gigalink” didog box as
shown below.
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_ " GigaMon: Co for Harmonk =l

File Settings: Action Display  Help

237l =117 Bl Select Current Radio/GigaLink

oo [P I = hxr

= *=Current Active B adio™
700 GigaLink Badio MAC Address: I 00: 30: 30:00: 00:08
Senal Mumber: I 100
Firmmware YWersion: I 1.0.0
Manufacture Date: I 05-25-2001
504

Gigakdon configures/monitars one radio at a time. Above radio iz the currently
selected. Mac address and serial numbers of all the radios detected iz shawn
below. To change the curent selection, please select Mac Address and then
hit Select and then OF.

- **Select New &Active FRadio™*
GigaLink B adio MAC Address:
Serial Mumber: I 100
Far Help, press F1 Rx=438, B¥=6.08, 15¥=15.2, -15¥=15.1, 24¥=24.2, Gunn=900 4

“Select Current Radio/ Gigalink” Screen

The “ Sdect Current Radio/Gigdink” window displays the factory-set parameters
of the currently selected/active Gigdink at the top and a combo box (list) of MAC
addressesfor dl the Gigdink terminds found. Choosing adifferent MAC address
from the combo list updates serid number field with corresponding vaue for thet
termind. If *Select’ and then ‘OK’ buttons are pressed then Gigamon sdlects
only the radio with the MAC address currently sdlected in “ Gigalink Radio
MAC Address’ combo box asthe currently selected/active Gigalink. Pressing
‘Cancel’ button after * Select’ undoes the selection and keeps previous selection
of currently active radio.

- ‘Savelnfo As’ to open adidog box “Save Gigalink Infoin aFile As’ for the
user to select atext filename to save dl the parametersfor dl the Gigaink
terminds detected. The didog box shows the default filename as “ Gigdink.txt”.
The user can type/sdect any filename and save to any location. Gigamon will
create thefile if does not exist or open the file without deleting old detaif it
dready exigts.

Chapter 3 Gigamon Software 3-5 |

Terabeam Gigalink Field Installation and Service Manual
Document Number: 045-1032-0000 / Revision: Draft

Release Date: TBD / Print Date: 12/10/02 TERAFREAM®
froprietary and Confidential




[sove Ggatnk fomaricas 2| x| -l3lx
Save i Ifﬂ My Documents j = £k Eo-
=My Pictures

G, Exk
Gigalink, bxt
mama.txk

test.txk

synthesizer issues,kxt

waractor bt 20:10:0a:b3 hxii
o] (X

izer

LL Lock

File: name: Gigal ink. ts

BT ';—Tx Link

For Help, press F1

Save a3 type: ITE:-:l Files [*.tut) j Cancel

;I R Link
_ Careel |

¥ o o
=

Rax=413, MaxRx=413, 6¥=6.11, 15¥=15.1, -15¥=15.4, Ytune=5.5, Gunn=153

e

“Save Gigalink Infoin afileas Screen

The* Save Gigalink Info” command will write/append aline of parameter values
for each Gigalink termina detected in the current session. These values are tab
ddimited, and s0 they can be copied and pasted into an Excel spreadsheet. Each
line/record has timestamps (date and time) with seconds resolution so the saved
file may have severd linesfor the same Gigdink termind if appending to an
exigting file or the user chooses * Save Info As severd time during the current
sesson. But the time-stamp will be unique for each line. The file content will be
saved in the format shown below:
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Format of “ Save Gigalink Info” file

) gl THE kst - Mabepad

Fim Edblt Fornet  Help

GigaLINK-Ser{al GIEaLINK-HaC G1gaLLHE-IP HeT -Hask AT By
4204957205 Qorzdi20id0sazhl 99,14,64.9 7147, 20B. 0 10,05, 255,255
4254957285 L e e M E 99,14, 04,55 o147, 20E. 0 Lo, 55, 255,255
4204057205 A0z24:30:20:0mzh3 9o 14, 6966 7. 1473080 1oL, 255,255
|

1] l

The Left portion of the Save Gigalink Info” file data

?‘hlq-}.lﬁﬁ.t:-:t Motepad

=10]%|
Fl= Edt Funa: Heb
SM4P-HOsT-LP REpPOrT-Fr EQUENCE Receive-Laval Late Tima =]
155,255, 255,255 unk nown 184 e -Di-2 000 d2:53:407 pm
233,255, 235, 233 unknown 199 M4 -0I-2 000 2355349 pn
255,255, 255,255 5 mi nutes 145 [ -03-2000 Q2:55337 pn
EJ| I

The Right portion of the “ Save Gigalink Info” file data

- The" Select Ethernet Adaptor” window appears by menu option * File->Sel ect
Ethernet Adapter’. It dso appears when program is launched if multiple network

adapters are found in the computer.

It displays the device names and descriptions for dl of the network adapters
detected by Gigamon. If *Select’ and then *OK’ buttons are pressed then

Gigamon recognize only the Ethernet adaptor chosen.
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‘ “Select Ethernet Adapter” dialog box

. GigaMon : Configuring/Montoring Software for ViR - ol x|

File Settings Action Display  Help

Fx Power
800

700

225

select Ethernet Adapter | il

Ethernet Adapter M ames: I\Device\{34DE44D 9-BEEN-4EDA-BE LI

Ethemet Adapter Description: IPCMCIA 104100 Ethernet Card

Select |

| MAC Address:| | nn:an:an:nn:nn:na| : J
| Serial Numher:| | 1|]u| j mmx..,!

r—Synthesizer

Cancel I

150

For Help, press F1

DKl
- R R R

Rx=435, 6Y=6.08, 15¥=15.2, -15%=15.1, 24¥=24.2, Gunn=900 v

- The‘File->Exit’ command closes the gpplication, but before exiting initiates the
‘Save Info As’ to prompt the user to save the retrieved data if desired.

2. The'Settings’ menu has the following options:

- The"Factory Settings’ command is used to set read only information such as
serid number, MAC address, Verson number, and Manufacture date. This option
isfor factory use only and remains disabled for the non-factory user.

- The‘Network and Security’ option from ‘SNM P submenu of ‘Settings' menu
opens “ Networ k and Security Settings’ diaog box for writing/setting SNMP
Network configuration to the Gigdink termind currently selected.
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“Network and Security Settings’ Screen

GigaMon : Configuring/Montoring Soft for Hari =101 x|
File Seftings Action Display Help
I - — I MAC Address:| [ 00:30:30:ff:£:02] - —
- <P X/
GigaLink MAC; |00 30307 1f.02 Serial Mumber: |429495?295
700
Gigalink SNMP Agent i | 10 . 0 . 0 . 200
GigaLink SubnetMask:I 255 255 o285 . 0
GigaLink, Gatewa_l,llF':I 10 .0 .0 254
SNMF‘ManagerlF‘1:| 0.0 . 0 . 5
SNMF‘ManagerlF‘2:|
Report Frequency: |
E howr -
4 hour
SHIP 'Get' Operation 3 hour
1 howr
225 Community String: [public “imbiie
Y g IIJ 15 minute
) 10 minute il a 0
150 Nee| - 0 -0 0 e [ - °
Mask;| 255 255 . 285 . O 1 minte —H5 . 286 . 0
5 second e
0 Defaults | Apply I Cancel
Far Help, press F1 Rx=192, MaxRx=192, 6¥=6.05, 15¥=15.0, -15¥=15.8, Yiune=7.1, Gunn=560 b

Thisdiadog box displaysthe MAC and serid number of the currently sdlected
Gigdink as read-only text. It dso shows the current (Factory default) values of
the following SNMP related settable/configurable parameters:

- Gigalink SNMP Agent | P: Thisvaueis needed for any SNMP monitoring
software to request a Gigalink for any SNMP variable s value or to change value
(SNMP Get/Set functions). It is also needed for SNMP monitoring software to
digtinguish the source of any SNMP trap packet sent by any Gigdink termind. It
may aso be required for many other network activities like pinging a Gigdink
terminal since this communication protocol uses IP packets. An |P-Addr ess/Net-
Mask consists of 4 octets separated by dots and each octet’srangeis0to 255.
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- Subnet Mask, and Gateway | P: These parameters define which [P address range
will belocd for the Gigdink termina. When the Gigdink termind sendsan IP
packet, it doeslogica AND between this Subnet Mask and destination |P address
to find out if the degtination isin itslocad subnet. The Gigdink termina needsto
know the local “Subnet Mask” because if the destination is not within itslocal
network, the Gigalink termina will send the packet to the default destination, the
Gateway, which isarouter. For this reason, the Gateway/router’ s |P address must
be defined as well.

- SNMP Manager | P: The Gigamon user must define the |P address of the
computer/host acting as SNMP Manager so that Gigalink terminal can send
SNMP traps to the host.

- Report Frequency: The Gigamon user must define how freguently each radio
terminal will send SNMP trap packets to the SNMP Manager reporting the status
of the SNMP variables. The combo box givesligt of report intervas to choose
from. If *“Unknown’ is chosen, pressing ‘Apply’ button will send the new
parameter vaues to the currently sdlected Gigdink and write that value into
Gigdink termind EEPROM image.

- SNMP ‘Get’/'Set’ Operations. The parameters 'Community String’, ‘Net' and
'Mask' ensure security of the SNMP 'Get'/'Set’ operations. The Gigalink matches
the 'Community String' in the SNMP manager's 'Get'/'Set’ request packet, and dso
checksif the SNMP manager's | P address is within the range that is defined by
‘Net' and 'MasK'. If any of these vdidationsfall, the Gigdink termind will not
respond to the request. '‘Community String', ‘Net' and 'Mask' can be different for
'Get' and 'Set’ operations.

- Community string: The*Community String” is like a password for the SNMP
'Get'/'Set' operation. If acommunity string is s&t, then the SNMP manager needs
to provide it to the Gigdink termind if sending 'Get'/'Set’ request. When the
Gigdink termind receives arequed, it will match this gtring. If the match falls,
the Gigdink termina will not send requested parameter(s) vaues back to the
SNMP manager on 'Get' request, and will not change its parameter vaues on 'Set'
request. This string must be a phanumeric and no longer than 16 characters.

- Net and Mask: These two parameters define the range of | P addresses acceptable
to the Gigdink termind when responding to SNMP 'Get'/'Set’ requests. The
format isx.x.x.x where x isadigit from O to 255. For example, if 'Net' is defined
as 10.0.0.0 and 'Mask' as 255.255.255.0, then the range of 1P addresses the
Gigdink termina will accept is 10.0.0.x where x = 1.254.
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- Defaults; The‘Defaults button is not available for users. Thisis used for

initidizing the above parameters a the Harmonix factory.

- The‘Threshold and Trigger’ option from ‘SNM P submenu of * Settings' menu
opensthe diaog box “ Triggering Parameters and Setting Thresholds’.

“Triggering Parametersand Settmg Threshold” Screen

" GigaMon : Configuring/Montoring Software for Harm
File Settings Ackion Display Help

=lolx]

Far Help, press F1

" FxPower | | MAC Address:| |  00:30:30:ff:ff:02| hxl-
a0 —m
Triggering Parameters and Setting Threshold il b
700 GigaLink MAT: IUD:BD:SD:EF:EF:D? Serial Numhe[;|429495?295
Pleaze define the threghold range for the checked/tiggered ones. Gigalink, monitor wil
notify SHMP manager with SHMP trap when it goesz bevond the range. Traps will be gent
ta SHMF Manager IP address specified and applied to Gigalink.
Lo High
W Byl |—5 E |—5 g ¥ TuLink
I +16 ol I‘ID.E |19.5 IV Fix Link
W -15al |1D-5 |19-5 ¥ PLL
T = IU ID ¥ Synthesizer
22h
Laa ¥ Gurn me. 590 |1ann
150
v Fix Power 300 |1 oon
Defaultz | Hpply I Cancel |
“ ]

Rx=192, MaxRx=192, 6¥=6.05, 15¥=15.0, -15¥=15.8, Ytune=7.1, Gunn=550

A

These sttings trigger parameters on/off and define the threshold range for the triggered
parameters. The Gigdink termind monitor will send the SNMP Host/Manager an SNMP
dert trgp when atrigger-enabled parameter goes beyond the set threshold range.
Checking an item’ s box will activate that parameter to be monitored againgt threshold
ranges or an on/of condition. When the ‘ Apply’ button is clicked the setting is written to
the Gigdink termind EEPROM. The description of each parameter and their
corresponding threshold vaues are given below.
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Triggering Parameters and Threshold Setting Dialog Box Details

6 Volt: A power supply voltage. Enter ‘Low’ for low threshold ranging (5.6 to 6.1), and
enter ‘High' for high threshold ranging (6.1 to 6.5). The optimum vaue is 6.1 volt.

+15 Volt: A power supply voltage. Enter ‘Low’ for low threshold ranging (10 to 15), and
enter ‘High' for high threshold ranging (15 to 20). The optimum vaueis 15.0 valt.

—15Volt: A power supply voltage. Enter ‘Low’ for low threshold ranging (10 to 15), and
enter ‘High' for high threshold ranging (15 to 20). The optimum vaueis 15.0 volt. *-15’
isonly the name of this parameter, and dl threshold values related to this parameter are
St positive.

VTune: Vaactor tuning diode voltage. Sampling this voltage provides another

monitoring point for transmitter source stability. Vtune will typicaly fal between 4 and 7
Volts and may vary dightly during norma operation. Wide variations in varactor voltage
beyond the initiad reading may indicate a tuning problem with the fundamental GUNN
diode oscillator source. The Vtune parameter does not offer adefault threshold setting
option nor will it trigger an darm trap in response to changes to this reading.

Gunn: The Gunn Oscillator current. Enter ‘Low’ for low threshold ranging (590 to 850),
and enter ‘High' for high threshold ranging (850 to 1300). The optimum vaueis 850
milliamps

Rx Power: Thereceive leved. Enter ‘Low’ for low threshold ranging (300 to 600), and
enter ‘High' for high threshold ranging (600 to 1000).

Tx Link: Trangmit Link. If it istriggered on and optica circuit becomes open, SNMP
dert trap will be sent.

Rx Link: Recaive Link. If it istriggered on and no datais coming to Gigdink from the
corresponding remote terminal, SNMP dert trap will be sent.

PLL, and Synthesizer: If the‘PLL’ or ‘Synthesizer’ is not locked, one of the Gigalink
termind’ s fundamenta frequency generating device is operating improperly. If these
parameters are triggered on, and an SNMP dert trap will be sent.

The‘Defaults' button sets dl the default triggers and threshold vaues. After getting default
values, one till needsto press‘Apply’ button to write the vaues to Gigaink.

The‘Action” menu contains the following commands:
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The ‘Refresh’ option sends a broadcast with its own MAC address and with acommand in
its data to request the content of the EEPROM image and A/D Converter vaues. All
connected Gigalink(s) reply with the data requested along with their MAC address. Gigamon
can receive replies from up to 8 Gigdink terminals and refreshes its data discarding any old
data of the current session if there is any unless any data was saved through the menu option
“Save Gigdink Info As’ from *File’ menu before current * Refresh’ action. After receiving
the reply(s) the refresh command will open the “Refreshed Gigdink Information” diaog box.

. GigaMon : Configuring/Montoring Software for Hai
File Settings Action Display Help

“Refreshed Glgalmk Informatlon Screen”

Refreshed GigaLink Information .

GigaLink Fadio MAC Address: |00:230:30:00.00.22

E

Serial Murnber: |515

Firmware Yersion: [1.0.0

Manufacture Date: ||35-'| 3-2002

SMMP Network Parameters:

Gigalink SHMP Agent IP: [10.0.0.200

Subhet bazk: |255-255.255.U

Gateway IP: |1 0.0.0.254

SNMP tanager [Ps: [10.0.0.51

E

Report Frequency: I5 mirte

=lof x|

x|
— SHMP Thresholds Parametes: —— fhx’n
e [k T e
¥ EWYol |r ke
[# 15%alt 10.5 19.5
7 15¥al o5 55
™ Wtune mv ID_ ID_
¥ Gurn md, IF IW
[¥ R Power 300 1000
[¥ TuLink ¥ PLL
¥ R Link [¥ Synthesizer

Status: Information updated by Gigalink

R =EEEE

o

Rx=480, MaxRx=480, e¥=56.03, 15¥=15.2, -15¥=15.5, ¥tune=6.5, Gunn=953  ~#

The* Refreshed Gigalink Information” didog screen isdivided into 3 sections. The upper
left group shows Gigdink factory set, read-only parameters. The group “ SNMP Network
Parameters’ at the lower left shows the values used for SNM P connection/configuration and
can be changed by menu option ‘ Settings ->" SNM P ->"Network’ . The group “SNMP
Threshold Parameters’ on the right shows each parameter, its vaues, which define threshold

condition and whether it is enabled or not.
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The Refreshed Gigdink Information dialog box contains the parameter values for dl the
Gigdink terminds that replied during ‘ Refresy action, but displays vaues only for one
Gigdink at atime. If adifferent MAC address is chosen form the*MAC Address Combo
List”, the parameter values for that MAC Address will be displayed in aread-only format.
After ‘Refresh’ Gigamon displays the first Gigalink detected (topmost entry in MAC combo
lit) asthe currently sdlected Gigdink. To change parameter vaues for a Gigdink termind
that is not “Currently Selected”, use the” Select Gigalink” command.

The ‘Run’ command from the * Align’ submenu of *Action” menu garts the * Runmode
where Gigamon continudly polls the currently sdlected Gigdink termind and displays the
current A/D converter vaues and receive leve until * Action->Align->Stop’ is chosen.
During “Runmodée’, the window updates the values of Rx Power and other A/D Converter
vaues every 20 millissconds.

Align Run-M ode Screen

.__':::':.. GigaMon : Configuring/Montoring Software for Harmonix GigaLink = IEIlil
File Settings Acktion Display Help

MAC Address:| | 00:30:30:00:00:52 F ‘2
- Fix Power I | | 535I fj‘aﬁl

Serial Numher:| |

Synthesizer
PLL Lock
Tx Link
/7/7%( Link

6V 15V -15 Y| [Vtune| [Gunn

700

225

150

Hx = 371

Status: Updating all &/D values [Rx=371, MaxRx=415, 6¥=5.14, 15¥=15.1, -15¥=15.4, ¥tune=5.5, GUnN=948 4
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During radio termind aignment the blue receive leve indicator will vary with actud receive
level. A magenta, horizontd, line is displayed on the top of the blue receive leve rectangle
indicates the highest/maximum, achieved level. A numeric vaue for the maximum receive
levd is displayed adjacent to the magenta line. The blue inner rectangle represents the
current vaue with the current Rx Power’s numeric vaue shown below the rectanglein a
large font to facilitate dignment with higher visihbility.

‘Stop’ option form *Align’” submenu of *Action’ menu stops the * Runmode’ described above.
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4

M aintenance

Under normd operating conditions, ingtdled Gigdink radio terminds require no
mai ntenance other than periodic ingpections and a comparison of current monitored
parameters to those recorded during ingtalation.

Terminal Maintenance and Troubleshooting

Under high dust or pollution conditions, it may be necessary to periodicaly clean the
termina radomes. Cleaning the radome is most easily accomplished by usng adry rag or
clothand ordinary glass cleaner. During the cleaning process care should be taken to
minimize blocking the transmisson path as link loss or high BER may occur.

Troubleshooting

Indicator and Status

-Red/Green

Receive . .
Level Synthesizer Possible Cause of Recommended Corrective
Indicator Lock | PLLLock | TXLink | RXLink Malfunction Action
> 450 Green Green Green Green Normal operation No Action Necessary
<450 Green Green Green Red/Green |Misalignment of Terminals  [Improve alignment
Remote Terminal not powered|Verify Power to Remote Termina
up
Remote Terminal not Looped|Verify Loopback of remote terminal
Back
Fiber Crossed at Remote  [Swap Fiber Cables at Remote
Terminal Terminal
Rain Event Beyond Improved Alignment might help
Expectations
Obstruction to RF Path Visually Inspect Path for
Obstruction
Terminal Alignment changed |Inspect physical alignment of both
terminals
<450 Green Green No optical signal at Data In  [Check fiber optic connection

port

Wrong Fiber Polarity

Check or change polarity of fiber

Network Switch Port Inactive

Check that connected device is
active

Broken Fiber at Data In Port

Check fiber for damage

Wrong Fiber type

Verify that transceiver is single or,
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multimode

High Optical power at Data In
Port

Check level with optical power
meter

Any Level

Any Level

Red/Green [Red/Green |[Synthesizer in unlocked State|Cycle power to restore lock,
schedule replacement terminal
Red/Green [Red/Green [PLL in unlocked state Cycle power to restore lock,

schedule replacement terminal
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Recommended Troubleshooting Steps

Problem: No Connectivity to local Termind
Possible Causes: No power
No connection to management port
PC Software Corruption
Troubleshooting Steps:

1. Check to seethat the power LED isilluminated.
a. If not, check the source AC power. If the power source is good, but the LED does not
illuminate RMA the unit.
b. Didyou plug in the power supply to an AC source before you connected to the
termind?

2. Check the connection between the management network, or your PC, and the termind.
Can you ping the termina?

Do you have the correct address?

Is the cable bad?

Does the same equipment and cable work on the remote termind? If so, RMA the
locd termind.

3. Did the Gigamon software |oad without error messages.
a. Haveyou tried to remove and restore the software?
b. Doesthe same equipment and cable work on the remote terminal. If so, RMA the

oooo

locd termind?
Problem:
[ ;
> ]
5 N S X x
- = 0 X o c c
S L O - 'J —
> = c O
5T = - - X X
@
< 450 Green Green Green Green

Possible Causes: Misdignment of Terminds (Sidelobe)
Rain Event Beyond Expectations
Obstruction to RF Path
Termind Alignment changed
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Troubleshooting Steps:
1. Connect to remote termind.
2. Collect Indicator and Status conditions.

3. If Recaive Levd Indicator < 450 a remote termindl.
a  Temindsmay be misdigned. Make sureyou're not on asdeobe. Find out if there
have been high winds recently or currently.
b. Ran Event. What isthe current weether? Isthere water sheeting the antenna?
c. Obgtruction in RF Peth

4. Show saved configuration file
a. If thefile shows a difference re-check the termind aignment.

5. If Syntheszer Lock or PLL Lock a remote terminal.
a. Power cycle the remote termindl.
b. Replace (RMA) the remote unit, if necessary.

6. If none of the above resolves the issue, RMA both the locd and remote terminals.
Problem:

B —
5 ) N % X X
2 £3 o > >
c2 < = 2 @
g = 2 2
(04

< 450 Green Green Green _

Possible Causes: Remote Termina not powered up

Termind not Looped Back
Misdignment of Terminds (Sidelobe)
Fiber Crossed at Remote Termina
Rain Event Beyond Expectations
Obstruction to RF Path

Termind Alignment changed

Troubleshooting Steps:

1. Connect to remote termind.
a. Do you get connected? If no, there may be a possible power problem at remote
termind.
b. DC power supply started before connection to the termina? If no, there may be
problem with the management cable at remote termind.
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Collect Indicator and Status conditions.

If TX Link RED

a.  No equipment connected to remote termind.

b. Ensurethe sgnd coming from the network equipment is no too hot at remote
termind.

c. Damaged cable connector at remote termind.

d. Cablescrossed on remote termind.

e. Remote termind is not looped back

If Receive Levd Indicator < 450

a.  Termindsmay be misdigned. Make sure you're not on asdeobe. Find out if there
have been high winds recently or currently.

b. RanEvent. What isthe current weather? |Isthere water sheeting the antenna?

c. Obsructionin RF Path

If Synthesizer Lock or PLL Lock
a. Power cycletheremote termind.
b. Replace (RMA) the remote unit, if necessary.

6. If none of the above resolves the issue, RMA both theloca and remote termindls.
Problem:
E —
—_ (] 4
L5 (8] - ] i}
=5 €3 - x <
(&) E > o ol [n'd
& 0
<450 Green Green _ Green

Possible Causes: No optical signd a Data In port

Fiber Polarity

Network Switch Port Inactive
Broken Fiber at Data In Port
Wrong Fiber type

High Optica power a Data In Port
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Troubleshooting Steps:

1. Ensure equipment connected to loca termindl.

Verify the data rates of the local termind and the network equipment are the same,
Veriry the output of the network equipment with atest set or loopback plug.
Ensure the sgna coming from the network equipment is no too hot.

Ensure cables are connected correctly.

Ensure the optica cable connectors are undamaged.

®Doo o

2. Loop the Data In/Data Out ports on the locd terminal
a. If theRX Link indicator is Green, the TX Link should go Green when it is looped
back.
b. If looping back the ports clears the darm, use each fiber cable individualy to
loopback the data ports. This vaidates the fiber cables are not broken.
c. If previous sepsfail, replace the unit.

3. If none of the above resolves theissue, RMA theloca and termind.

Problem:
E —
5 N 3 x x
| E n % o) E E
S £3 o > >
(«}] -g c - [ e
g = 2 2
o

<450 Green Green [ Red [ Red |
Troubleshooting Steps.

1. Utilizing the two previous procedures troubleshoot each darm independently.
Problem:

E =

o5 8 S X X
= B o c c
S 20 - - .
5T = - - < >
8 c (% o o a4
4

Any Level Green Red/Green Red/Green
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Troubleshooting Steps:

1. If Synthesizer Lock or PLL Lock
a. Power cycle the remote termindl.
b. Replace (RMA) the remote unit, if necessary.

Problem:
E f —
—_ (] '
Qo N S x x
Y 8% g < E
=5 S 2 - x >
S 1= > 7 ~ o
o
Any Level Red/Green Red/Green
Troubleshooting Steps:

1. If Synthesizer Lock or PLL Lock
a. Power cycletheremote termind.
b. Replace (RMA) the remote unit, if necessary.
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Terabeam Technical Assistance

Terabeam has established a technica assstance line to assst customers with issues

pertaining to the guidance thet is provided in this manua, including troubleshooting, service,
repair, and the replacement of parts. Customers caling from within the U.S. should use our
toll-free number: 1-866-837-2227. Internationd customers should cal the internationd

direct did code followed by 1-206-357-8000 or contact their customer advocates. In order to
provide the most timely and efficient service, Terabeam asks that customers have the

following information available when caling for technica support.

Cusgtomer name and contact information (including company name, name of
individud placing the cdll, ad telephone number)

| dentification of the product or component believed to be causing problem (including
the manufacturer, modd, catalog number, and serid number, if known)

Description of the problem, induding the following:

Time of occurrence
Circumstances under which problem is observed
Indication of whether the problem isisolated to a particular component

Indication of whether the problem is an isolated incident or an ongoing or
recurring problem

Indication of whether the problem appears to be related to the equipment or the
network, including the identification of any alarms and/or traps that may have
been received

Description of troubleshooting activities performed
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