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This publication provides instruction for installing Verizon Smart-700MHz SOHO LTE Repeater.
The images for the User Interface in this publication may vary from the repeater’s depending on its S/W
version.
Copyright
© 2011, GS Teletech, Inc.

All Rights Reserved
Printed in the Republic of Korea

Version Revision History:

Version Changes

05/2011 Draft

Certification
UL/FCC: This equipment complies with UL and FCC
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Warnings and Hazards
WARNING! ELECTRIC SHOCK |

Opening the BDA (bi-directional amplifier) could result in electric shock and may cause severe injury.

WARNING! EXPOSURE TO RF oloctrical hazard
Working with the repeater while in operation, may expose the technician to RF electromagnetic fields A\ cauTion
that exceed FCC rules for human exposure. Visit the FCC website at http://www.fcc.gov/oet/rfsafety

to learn more about the effects of exposure to RF electromagnetic fields. ;_" "j
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WARNING! DAMAGE TO EQUIPMENT
Operating the BDA with antennas in very close proximity facing each other could lead to severe damage to the repeater.

RF EXPOSURE & ANTENNA PLACEMENT

Actual separation distance is determined upon gain of antenna used.

Please maintain a minimum safe distance of at least 8inch while operating near the donor and the server antennas. Also,
the donor antenna needs to be mounted outdoors on a permanent structure.

WARRANTY
Opening or tampering the BDA will void all warranties.

CAUTION: REPEATER SHOULD BE INSTALLED AS CLOSE AS POSSIBLE TO POWER SOURCE.
CAUTION: THIS REPEATER IS FOR INDOOR USE ONLY AND SHOULD BE LOCATED INSIDE OF BUILDING.
CAUTION: RISK OF EXPLOSION IF BATTERY ON CONTROLLER BOARD IS REPLACED WITH AN INCORRECT TYPE.

CAUTION: DISPOSE OF USED BATTERIES ACCORDING TO THE INSTRUCTIONS
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RF EXPOSURE & ANTENNA PLACEMENT

Warning! For your safety, beware of power lines and ensure appropriate safety measures are maintained at all times during the
installation of the SMR700 equipment.
If equipment not shipped with the SMR700 system is to be used during installation or mounting, follow all equipment manufacturer’s

instructions in proper use to ensure injury is avoided.

The DAU and SAU of the SMR700 are low power transmitters. As with a cell phone antenna, avoid unnecessary contact with the
front of the units when the units are operating.

Mount the units in a location where people will not approach within 3.3 ft of the front of the DAU and 8 inches in front of the SAU.
When deploying the extended coverage antenna, there must be a minimum separation of 4 inches between the main SAU and the
extended coverage antenna with the antennas facing in opposite directions.

The extended coverage antenna should be mounted in locations where people will not approach within 8 inches in front of the antenna.

This manual outlines installation instructions and the appendix offers practical safety tips (see Appendix entitled ‘Safety Hints’).

If you are not sure about a safe installation, do not attempt to install it yourself. Call a professional installer for help.
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Network Application

Donor Antenna Unit Service Antenna Unit

\

BTS

[ \ |
Long distance transmission (197ft) from Donor Antenna Unit to Service Antenna Unit. It enables customer to flexibly extend mobile

network coverage into a building site.

Donor Antenna Unit Service Antenna Unit




Operational & Installation Guide

Global IT Leader

GST

Specifications

Specifications

Group Delay

Frequency Rang Down Link 746 — 756 MHz
Up Link 777 — 787 MHz

Brand Width 10MHz

Down Link 50~80dB + 1dB AGC dynamic Range:30dB
Gain
Up Link 50~80dB * 1dB
Down Link +13dBm/Total
Composite Output Power
Up Link +13dBm/Total
Shutdown Level +15dBm+2dB Over 5sec standing
<6usec

EVM(Error Vector Magnitude)

DL 8% @CPL15dB,UL:12.5% @CPL15dB

Power Consumption

ITEM Specification REMARKS
DAU 6.22x5x 1.96 H*W*D[Inch]
Size

SAU 5.7x7.67 x 1.65 H*W*DI[Inch]

Weight 1.63 lbs Each DAU,SAD
196.85 ft RG174/1.5D(2.6mm)

Link Cable
SMA(M) DAU to SAU direction
<18W Extemal adaptor

12V/3.5A

Operating Temperature

+14° F~+122° F

Humidity

0% ~ 95%
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Setup Progress
;

Start (Progress time) -

l Start ‘GUI’ (3mins)
Search DAU & SAU positions (20’mins) l
l Check ‘DL RSSI’
DAU Mounting (10mins) l
| NO

Link Cable Connection (30secs) chany l

Cabling to SAU (1h)

SAU Mounting (10mins) YES Install Donor Yagi Antenna (30mins)
AC outlet construction (30mins) Connect to DAU (1mins)

! |

Link Cable Connection (1min) Power On (SAU)

l v l
Check ‘LED’ Status «— Check ‘DL RSSI’ (3mins)
AC/DC Adaptor Connection l
SAU Switch ON — Finish
- )
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|. HGA (high Gain Donor ANT)
DAU (Donor ANT Unit)

SAU (Service ANT Unit)
2way Divider

Service Antenna

Total 5000 ft2 Project One Service Area Case _
— RF Cable

Case 1 w/o HGA Case 2 with HGA

If SMR700 RSSI
is more than-
80dBm

If SMR700 RSSI
too Low




|. HGA (high Gain Donor ANT)
DAU (Donor ANT Unit)

SAU (Service ANT Unit)
2way Divider

Service Antenna
— RF Cable

Total 5000 ft2 Project Two Service Area Case _

Case 1 with 2 Omni ANT Case 2 with 2 Omni ANT

If SMR700 Serviced
Two Areas
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Mounting SMR700

< Donor Antenna Unit (DAU)

. Find a place to have good LTE signals from Base Transceiver Station

1
2. Using a pencil, mark the location of each of the DAU Bracket’'s four mounting holes on the wall
2. Drill holes in the wall at the locations marked in step 1

3. Set the anchors in the wall, and position the bracket and tighten tapping screws until secured
4. Put the DAU into mounting bracket

5. Tighten the mounting bracket with a wrench (32mm)

6

. Connect the link cable to DAU




Mounting SMR700

< Angle and rotation of Donor Antenna Unit (DAU)

* Make DAU aright position toward Base Transceiver Station for getting good signals with changing of DAU direction

0 degree angle 90 degree angle 360 degree rotation




Mounting SMR700

<& A scene of DAU installation

* DAU should be toward to Base Transceiver Station for receiving stable & good signals
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Mounting SMR700 | Recommendation |

< Donor Yagi Antenna Installation (Optional)

* Check ‘DL RSSI’'(Downlink Received Signal Strength Indicator) and Install high gain antenna if ‘DL RSSI’ is less than -80dBm.

DAU

US8- Mini USB Cable

m—
SMR GUI V1.3 = X

FSK Bagis RSSI{dem] | 57 S8
FoxRssiiem] (57 (S8




Operational & Installation Guide GST

Mounting SMR700 | Recommendation |

< Donor Yagi Antenna Installation

* Refer to the following page to install a proper high gain antenna for getting better signal power from Base Transceiver Station

Donor Yagi Antenna (Optional)

[DAU Bottom]

— Link cable

/

[Jumper cable] l

(17



Mounting SMR700 | Recommendation |

<& A scene of Donor Yagi Antenna installation

* High gain antenna should be positioned toward Base Transceiver Station for getting high qualified input signal
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Mounting SMR700

<& Service Antenna Unit (SAU) — Stand Bracket

1. Put the Stand Bracket into SAU

2. Fix tightly Stand Bracket with a tapping screw
3. Connect the link cable to SAU

4. Connect the AC/DC Adaptor to SAU

3 Link
Cable

4 AC/DC adaptor
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Mounting SMR700

<O A scene of SAU installation

* SAU should be well positioned to provide good service and coverage.
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Mounting SMR700

<& Service Antenna Unit (SAU) — Wall-Mounting

1. Using a pencil, mark the location of each of the SAU Bracket’s four mounting holes on the wall
2. Drill holes in the wall at the locations marked in step 1

3. Set the anchors in the wall, and position the bracket and tighten tapping screws until secured
4. Put the DAU into the mounting bracket

5. Tighten the mounting bracket with a cross screwdriver

6. Connect the link cable to SAU

SAU [Front]
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Mounting SMR700

<O A scene of SAU installation

* SAU should be well positioned to provide good service and coverage.




Mounting SMR700

<& Service Antenna Unit (SAU) — External Port

* Refer to the following page for Case Studies to extend Service Antenna from External Port of Service
Antenna Unit

[SAU Front] [SAU Top]
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<& Service Antenna Unit (SAU) — Case Studies

Case 1l Case 2

SAU
2way Divider

Service Antenna
RF Cable
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Repeater External Design

<& Donor Antenna Unit (DAU) <& Service Antenna Unit (SAU)
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Repeater External Port Design

<& Donor Antenna Unit (DAU)

[DAU Bottom Side]

Connector

Link Cable Port SMA (F)

High Gain Antenna Port SMA (M)
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Repeater External Port Design

<& Service Antenna Unit (SAU)

o

[SAU Bottom]

[SAU Top]

Connector ‘ Connector

ON/OFF Switch Link Cable Port SMA(F)

USB Port External RF Port SMR(F)

AC/DC Power Port




Cable Connections

¢ Connect Link cable between DAU and SAU

CAUTION
Do not connect or disconnect cable from ANT port when power is ON

, #

[DAU Link cable connection] [Donor Yagi Antenna connection] [SAU Link Cable Connection]
(IF REQUIRED)
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LED Indicator

<& Initial automatic setting

LED Indicators

NO

Items

LED Indications

Explanations

1 Checki Alarm - GREEN LED Blinking Auto Set
eckin
g Power - GREEN LED Blinking uto Setup

2 Normal Alarm - GREEN LED ON Standard operation
Alarm - GREEN LED Blinking .

3 Alarm Low Input Signal from DAU
Power - OFF
Alarm - GREEN LED Blinking Repeatedly .

4 Alarm o Isolation Re-Check
Power - GREEN LED Blinking Repeatedly
Alarm - OFF .

5 Alarm Low Input Voltage (Freeding to DAU
Power - RED LED ON
Alarm - RED LED ON . .

6 Alarm Link Fail between DAU and SAU
Power - RED LED ON
Alarm = RED LED Blinking Repeatedly .

7 Alarm Lo Shutdown Condition
Power - RED LED Blinking Repeatedly
Alarm - RED LED Blinking .

8 Alarm o Lack of Isolation between DAU and SAU
Power - RED LED Blinking
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LED Indicator

<& Alarm LED Indication

LED Indicators

NO Items

LED Indications

Explanations

1 Checki Alarm - GREEN LED Blinking Auto Set
eckin
g Power - GREEN LED Blinking uto Setup

2 Normal Alarm - GREEN LED ON Standard operation
Alarm - GREEN LED Blinking .

3 Alarm Low Input Signal from DAU
Power - OFF
Alarm - GREEN LED Blinking Repeatedly .

4 Alarm o Isolation Re-Check
Power - GREEN LED Blinking Repeatedly
Alarm - OFF .

5 Alarm Low Input Voltage (Freeding to DAU
Power - RED LED ON
Alarm - RED LED ON . .

6 Alarm Link Fail between DAU and SAU
Power - RED LED ON
Alarm = RED LED Blinking Repeatedly .

7 Alarm Lo Shutdown Condition
Power - RED LED Blinking Repeatedly
Alarm - RED LED Blinking .

8 Alarm o Lack of Isolation between DAU and SAU
Power - RED LED Blinking
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GST
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GUI Installation

User Guide Manual

Recommended OS: WINDOW XP,
VISTAR

<& USB Driver Installation — Laptop PC

P WL CIORE S AP L0 Server Ve - W §7c0n Ladaratones CRUDLNCD 2000/XP/2003 Servee/Nista it e
Ucense Agioement \ Choose Destination Location
Select boldet whero setup wil ristal tes
Welcom to the InstallShiekd Wizad for Siicen o darindn o nsic e copmadi e
Labeeatonies CP210x VEP Diivers for Windows | y
2000/XP 12003 Server/Nista v5.40.24 Sehup ol intal Sikcon Laboratates CP210x VOP Divers for Windows 20005P/2003

atstShied oo Laborkisio = ServecNeh v5.40 24 s the fodoesrg ok ‘
1 %

— Wit S ENDUSER UCENSE AGREEMENT '
CP210¢ VO Diwes or Winkowes 2000XP/2003 Tonstalbo s bkdes, chck Neat To et a et ok, cck Boowse ard select

IMPORTANT. READ CAREFULLY
SN AT o avue 19 cootat BEFORE AGREENG T0 TERMS acnshet ke I

SIUCON LABORATORIES INC, SIUCON LABORATORIES INTERNATIONAL PTE |
LTD_ AND THER AFFILIATES (COLLECTIVELY, "SILICON LABS") HAVE .,
DEVELOPED CERTAIN MATERALS [E.G.. DEVELOPMENT TOOLS, EXAMPLE CODE.
EMBEDQOABLE COOE. DULLs. SOFTWART/COMPUTER PROGRAMS AND OTHER
THRD PARTY PROPRIE TARY MATERIAL| [UCENSED MATERIALS') THAT YOU
MAY USE I CONIUNCTION WITH SILICON LABS" MCU PRODLCTS. ANY USE OF )
THE UCENSED MATERIALS IS SUBJECT TO THIS ENDLUS
ey Destruion Foide

] €A AMCUVCP2106Windows_ 2% P S241 Vista

.C lm"lmﬂkmwjl
ol DT T T

Program
execution oot

e T o

Shicon mm«m"

Ready o Instoll the Progrem \

000/XP/2003 Seever/\uts - InstalS_

The waand 1 seady 10 begn ratalaton e Wi
The InctalShueld Waaed ha: uccesshully copied e Skoon
Cick ratal 45 begn the matalston. Laboxatones CP210x VCP Drivers for Windows 20006P/2003 |
Servee/Ninta 5 83 24 10 your hard dive. The dinver rataler
1t cn et o seview cx change oy rtahion setrg, ik Back. Cick Concallo et | biedbelow houdbe ecued no o sl e |
the wizard |

et an estrg
¥ Laurch e CP210x VOP Drrvew Instaler. I

Cick Firush 1o comlete e Skicon Laboratones (P21
Dawvera for Windows 2000/25/2003 S«wNulﬁlO
1ehp

UCCess
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GUI Installation

User Guide Manual

Recommended OS: WINDOW XP,
VISTAR

<& GUI program installation — Laptop PC

| o SVR _ InnaleHeid Wi =2=)
License Agreoment \
Weicome to the InstallShiekd Wizard fos SMR Fleonsoid e g foarie sppened carly
SMR?UO-GU' Setup T R o ! ) ot et S "
osetup.exe : F S i
Macrovision Corporation s
Program :ﬂlu«thlmdhkvnw-t [ P |
1 B R R e T T B Bt Sgpeervart A
Execution |
e o 3
Bacia [ Mot Concel < New Carcel
Ll § : N b Lo | ) A
TSR - Jenairihield Waard I ] -ty (VR - Instaltcrield Wizard l 1
Choose Destimation Location \ Ready to lastall the Progsom o
rsmuhwacm—lmdlh ! rln-awumwwmum Mamntenance Complote
A ! Ol Intal 1o begn P i m&:’:mmmwmme

{ & C\Progam Fler\GSASHR Cenge.. | | | 1 you mant toseview ox change any of your inatalshon setingr, cick Back. Cick Cancel 1o ext
' e
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DAU

GUI Installation

US8- Mini USE Cable

<& USB Connection — Laptop PC
./

User Guide Manual
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GUI Installation

User Guide Manual

& Comport Check — Laptop PC

_‘l Device Manager ‘-"JQ'L)H

In Device Manager of OS | . #Ilﬂﬂlél@&llalasa

24 2y
M- ¢ Computer
[+ “e® Disk drives
a Display adapters
-5 DYD{CD-ROM drives
(#-=) Floppy disk controllers
@ J@ Floppy disk drives
[+ (&5 Human Interface Devices
(1= IDE ATAJATAPI controllers
[#-» Keyboards
@1} Mice and other pointing devices
[+ Monitors
[+ M8 Network adapters
1 Ports (COM &LPT)

Sfeeccccece y Camenitations mm’ ........................ .
b My Silicon Labs CP210x USB to UART Bridge (COM3) .
Sheo m *'mte“d's ------------------------------------------

@. Sound, video and game controllers
[ <e» Storage volumes
o3 g System devices

[+ Universal Serial Bus controllers

| | |

% Please connect USB cable to both Laptop PC and SMR
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GUI Installation

User Guide Manual

<& Start ‘GUI’ — Laptop PC

Games
‘ y ‘ y 1 y ‘ [P ] GOM F'IE}‘EF
Start’ => ‘Program’ => ‘GSI’ => ‘SMR’'=>'SMR_LTE
- GomTV
51
SMR Documents
¥ SMR_LTE
Gkt Pictures
HP
Kaseya
Light5Scribe Direct Disc Labeling
LNISOFT Games

Maintenance

Music

. Computer
Microsoft Mouse

Microsoft Office

Microsoft Office Live Meeting 2007
Microsoft Silverlight

Microsoft Works

Mozilla Firefox Default Programs
muvee

Control Panel

Devices and Printers

Morton Online Backup Help and Support
Online Services

Powerwave

Back

Shut down =




GUI Installation

< Start ‘GUI’ — Laptop PC

‘Select Com port’ => Click ‘Open’

1

1 1
1 I
i i
| ]
1 I
| 1
i i
1 1
1 I
| 1
| 1
i I
1 I
1 1
: SMR GUI V1.3 = x :
1 A= I
1 I
] 1
I [~ System Power Alarm ] 1
| Manufactre St DL Output{dBem) "o PLL © 1clavon @ i
: Repeater Type | Indoer kinput [dam] AL g g "‘"""‘mmg )
1 S/W Verson 12 OC RSST [dBm] kol Low Power e wme I 1
1 Temperature'C 17 k = - I |
I : ef 7) "Ml'* Up Link —— = —_— 1
] Normal Gan(ds) 0 Gan[a#] 0 1
] DLAR Offset o | Atten{ds] = User Attenidn) 25 1
1 Offset Level o ShutDown o | | 5 I
| I
\ — | Stonem Lssiing | . Frequency Select [[SOPTBANK | | i
| . on ' AGC On ‘ —_— . |
: Seoltionid 2 A —3 FoX Modem(SALDAL) :
| AGC Min Att o Isolation Atten 1548 | FSK RSSI{dBm] 57 58 i
| DL SUB Atten o ! S I
I S L A, N = 1
I r —— 1
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GUI Installation

<& GUI Screen — Laptop PC

SMR-LTE GUI ¥1.3 ER SMR-LTE GUI ¥1.3 BER
[ System Power Alarm [ System [~ Power [ Alarm
comMt |- Manufacture - UL Output[dBm] = ShutDown (2] comMt |- Manufacture - DL Qutput[dBm] - PLL ©  1solation ©
PLL o 4 o Other Signal e ShutDown e
Temperature[ ‘C] - Input Yolt[¥] 5 (2] Repeater Type Link Input [dBm] [k @ vt @
Shut Down Period S/ Version - pLga T z LowPower )  W_Modem ©)
S{W Version = i i = =
f ’7 Period Set[min] Temperature[ ‘C] - AT N\
rUplik——
 Normal ———— " =
[ Mormal ——————————————————— | Gain[dB] Gain[dB] =
Amp __on_j DLJUL Offset on I Atten[dE] = T e -
Shutbown on I Offset Level i) ShutDown Oon I
ES ShutDown Level[dBm] =2
pisomuon —=——2=" % . &|
ShutDown Level[dBm =
Lo Isolation on fas _E)_n_l
Isolation[dB] T AsCleveldim] - FSK Modem(SAU-DAU) ————
Isolation Recheck on I A ;.2_‘ FSK Basis RSSI[dBm] = &
AGC Min Att = Isolation Atten s | || rscrssirdem] =1 -
DL SUB Atten =
- Shut Down Period
Period Set[min] =

TXQRXQP [STATUSMODE | [StatusRequest TXQRXQ [STATUSMODE |[StatusReawest

[DAU GUI Screen Shot] [DAU GUI Screen Shot]
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# | Items LED Indications Explanations Trouble Shooting
. Alarm -> GREEN LED Blinking * It is a self-optimization for good performance with parameter
1 Check A
ecking Power = GREEN LED Blinking uto Setup settings automatically
Alarm > Green LED ON Standard
N | o A . . .
2 orma Power - Green LED ON e It is normal operation without fails
* please check ‘DL RSS!’ signal level of GUI at Donor Screen
3 Alarm Alarm - GREEN LED Blinking Low Inbut Signal * The signal level should be more than -93dBm
Power - OFF P 8 * Please move DAU to other site to get good signals from BTS
if the signal level is low
Alarm > GREEN LED Blinking : * It is a self-checking stage when the isolation (90dB)
4 Alarm Repeatedly S between DAU and SAU is not enough
Power - GREEN LED Blinking Re-Check . . 2 .
* Isolation value (at Service screen of GUI) = Gain + 15dB
Repeatedly
Low Input
5 Alarm Alarm -> OFF Voltage * Please check the connection of Link Cable
Power - RED LED ON .
(Feeding to DAU)
Link Fail
6 Alarm Lt = [ LED el between * Please check the connection of Link cable at connector of DAU and SAU
Power - RED LED ON
DAU and SAU
Alarm - Red LED Blinking
Repeatedly * It is hardware fail of SAU
7 Al h
arm Power = Red LED Blinking Shutdown * Please exchange SAU with new one
Repeatedly
s Lack of Isolation
8 Alarm clEGm ) GED 1D Bll.nkl.ng between * Please reposition DAU to be isolated between DAU and SAU
Power - RED LED Blinking DAU and SAU
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Appendix — Safety Hints

Customer safety is a concern we would like to address in a sensible and proactive manner. To this end, the following notes have been provided as
a reference to help installers remain safe and think about safety in all aspects of the installation.
The following notes are to be considered as informational only, and not exhaustive or complete.

1. Lightning

Never attempt to install the DAU outdoors while a lightning storm is in progress in your immediate or neighboring vicinity.

The National Lightning Institute says for every five seconds between the flash of lightning and a thunderclap, the lightning is one
mile away.

If lightning is within 3 miles (15 second count between flash and thunder) of your location, do not attempt an installation.

2. Working Aloft
When working aloft, it is best to work in pairs. Avoid attempting procedures alone that are best carried out with a spotter or by two
people.

2.1 Power Tools
Proper eye protection should be worn when using a drill or any other type of power tool.

2.2 Working with Ladders
Properly secure your ladder and work in pairs. Make sure the ladder is properly tied off and use an insulated ladder when working
around power lines.

2.3 Grounding
Ensuring the DAU is properly grounded in external installations will help to prevent property damage and personal injury during lightening storms

3. Overhead Power Lines

While overhead power lines may appear to be insulated, they most likely are not insulated. Always thoroughly investigate your
surroundings prior to installing masts or the DAU in an outdoor location.

Never attempt installation without adequate lighting, as shadows and trees can obscure power lines.
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24X7 Toll Free Technical Support
1-866-9-GST-USA

Phone;
Toll Free: 1-866-9 GST USA
Phone: 913-469-6699

Write:

GS Teletech Inc.

6900 College Boulevard, Suite 850,
Overland Park, KS 66211, USA

Product Information and Technical Assistance:

www.gsteletechinc.com
support@gsteletechinc.com

Specifications and features of this installation guide are subject to change without notice or obligation.



http://www.gsteletechinc.com/

