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About This Document

Purpose

This document provides a Navini-certified Installation & Commissioning Technician or Field
Engineer with instructions to properly install the Base Transceiver Station (BTS), Radio
Frequency Subsystem (RFS), and cabling; and to test and commission the Base Station after
installation.

Revision History

Date Revision/ | Authors Editors Comments
Version
1.31.05 H/1.0 L. Font S. Redfoot | Commercial Release 4.1.6
2.4.05 H/1.0 L. Font S. Redfoot | Custom Version for Testing
Contacts

Contact Navini Networks Technical Support during normal business hours: Monday through
Friday 8:30 a.m. to 5:30 p.m. Central Time. You can also submit questions or comments by web
or email at any time.

Corporate Headquarters: (972) 852-4200.

Technical Support: 1-866-RIPWAVE

Offshore Number: 001 (972) 852-4389

Local Dallas Number: (972) 852-4389

Web Address: www.navini.com / select “Support”
E-mail: techsupport@navini.com

Navini Networks, Inc.

2240 Campbell Creek Blvd.
Suite 110

Richardson, Texas 75082
USA
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Permissions, Trademarks & Distribution

Copyright © 2005, Navini Networks, Inc. All information contained herein and disclosed by this
document is the proprietary property of Navini Networks, Inc. and all rights therein are expressly
reserved. Acceptance of this material signifies agreement by the recipient that the information
contained in this document is confidential and that it will be used solely for the purposes set forth
herein. Acceptance of this material signifies agreement by the recipient that it will not be used,
reproduced in whole or in part, disclosed, distributed, or conveyed to others in any manner or by
any means — graphic, electronic, or mechanical, including photocopying, recording, taping, or
information storage and retrieval systems — without the express written permission of Navini
Networks, Inc.

Navini Networks, Internet at the Speed of Thought, zero-install, unwired by Navini, the Navini
Networks logo, and Ripwave are trademarks of Navini Networks, Inc. Other product and
company names mentioned herein may be trademarks and/or service marks of their respective
OWners.

Nothing herein constitutes any representation, warranty, assurance, or guaranty of any kind.

Because of continuing developments and improvements in design, manufacturing, and
deployment, material in this document is subject to change without notification and does not
represent any commitment or obligation on the part of Navini Networks, Inc.

Navini Networks, Inc. shall have no liability for any error or damages resulting from the use of
this document. Any unauthorized usage is strictly prohibited without the express written
permission of Navini Networks, Inc.

< Navini

Copyright © 2005 Navini Networks, Inc. All Rights Reserved.

Navini Networks, Inc.

2240 Campbell Creek Boulevard
Suite 110

Richardson, Texas 75082

USA



Navini Networks, Inc. Ripwave Base Station [&C Guide

Table of Contents

CHAPTER 1: OVERVIEW. ... ERROR! BOOKMARK NOT DEFINED.
RIPWAVE DESCRIPTION .....evviiiiiiiiiiieieeeeeeeeiiteeeeeeeeeesaaeeeeeeeeeessnsssreesssessnnnseseeeess ERROR! BOOKMARK NOT DEFINED.
PROCEDURAL DOCUMENTS & FORMS .....oviiiiiiiiieiieieeeeeee e ERROR! BOOKMARK NOT DEFINED.
HIGH-LEVEL I&C PROCESS .......ccooiiiiiiiiiiiiiiiiiciccci e ERROR! BOOKMARK NOT DEFINED.
BASE STATION COMPONENTS .....ccoetuvtteiiuireeeireeeeeteeeeeneeeesesesesensnesesnsseesssnseeeens ERROR! BOOKMARK NOT DEFINED.
TECHNICAL SPECIFICATIONS .....oeeietveeeeeereeeeeteeeeeeteeeeeeseeeeeiseeesensnesesnnseeseeseeeens ERROR! BOOKMARK NOT DEFINED.
BTS INPUT/OUTPUT SPECIFICATIONS......oveeiireeeeetreeeeeneeeeeiseeeeeesreeeeeneeseeseeeens ERROR! BOOKMARK NOT DEFINED.

CHAPTER 2: INSTALLATION .....cioiii e ERROR! BOOKMARK NOT DEFINED.
PRE-INSTALLATION......ccviuiiiiimiiitiecieteicc ettt ERROR! BOOKMARK NOT DEFINED.
INSTALL POWER & GROUNDING.....cuviiiiiiiiiiiiiieeeeeeeeiiieeeeeeeeeesinesreeeeesssnnnsnseeeeas ERROR! BOOKMARK NOT DEFINED.
INSTALL CABLES ....ooiiiiiitieieee e e ettt e ettt e e e e ettt e e e e eeeaaaareeeeeeeennaaneeeeas ERROR! BOOKMARK NOT DEFINED.
INSTALL THE BTS ..ottt e ERROR! BOOKMARK NOT DEFINED.
INSTALL GPS ANTENNAS ...ooiiiiiiictteeeeee ettt eeeeeeaaeee e e e e eeeaaaareeeeeeesnnaraneeeeas ERROR! BOOKMARK NOT DEFINED.
INSTALL THE RES ..ot ERROR! BOOKMARK NOT DEFINED.
VERIFY INSTALLED CIRCUIT CARDS .....uvvvieiireeeeeieeeeeeeeeeeeieeeeesieeeesnneeeseeneeeens ERROR! BOOKMARK NOT DEFINED.
BASE STATION INSTALLATION CERTIFICATION ...eovooieveeieeeeeeeeeeeneeeeeeeseeennneeeess ERROR! BOOKMARK NOT DEFINED.

CHAPTER 3: COMMISSIONING........ooceiei e ERROR! BOOKMARK NOT DEFINED.
REVIEW CUSTOMER NETWORK PLANS ......cooiiiiiiiiiiiieeeeee e ERROR! BOOKMARK NOT DEFINED.
INSTALL EIMS SERVER .....oooiiiiiiiieeeieeee et eeeee et eeeee e eteae e e eeneeeeeneeeean ERROR! BOOKMARK NOT DEFINED.
VERIFY CABLE CONNECTIONS......cotituutiieeeeeieeieeteeeeeeeeesiseeeeeeeeesssssnsseeeeessssnnnnnes ERROR! BOOKMARK NOT DEFINED.
CONFIGURE & POWER UP THE BTS....coiiiiiieee e ERROR! BOOKMARK NOT DEFINED.
CALIBRATE THE BASE STATION .....uuviiiiiiiiiiieiieeeee ettt eeeeeae e e e e e e ennaaneeeeas ERROR! BOOKMARK NOT DEFINED.
EXPORT BTS DATA ...ttt eeeaaaneee s ERROR! BOOKMARK NOT DEFINED.
PERFORM THE CALIBRATION VERIFICATION PROCEDURE .......cccocvveeveuvieeiinnnenn. ERROR! BOOKMARK NOT DEFINED.
SINGLE ANTENNA ELEMENT TEST .....uuutiiiiiiiiiiiieieieeeeeeeeieeeeeeeeeeeiiaeeeeeeeeeennnnnes ERROR! BOOKMARK NOT DEFINED.
INSTALL & TEST CUSTOMER EMS OPERATIONS .....ccooouvvieiieieeeeeieeeeeeneeeeeeneeens ERROR! BOOKMARK NOT DEFINED.
PERFORM CALIBRATION USING CUSTOMER’S EMS ...oovviiiiiiieeieeeeeeeeeeenn ERROR! BOOKMARK NOT DEFINED.
VERIFY SYSTEM PERFORMANC E ........cccooiuieeeiitieeeeitreeeeeneeeeeiseeeeeesneeeeeneeeeeneeeens ERROR! BOOKMARK NOT DEFINED.
VERIFY SYSTEM OPERATION WITH MULTIPLE MODEMS........ccovvvvviiiieiiieierennnnns ERROR! BOOKMARK NOT DEFINED.
BACK UP EMS DATABASE .....uvvieieteeeeeeeeeeeeeeeeeeteeeeeeeeeeeeaeaeeeeaaeeeeenneeeeeneeeean ERROR! BOOKMARK NOT DEFINED.
CUSTOMER ACCEPTANCE .....cceiiiiitiiiieeeeeeeeeeeeeeeeeeeeenaeeeeeeeeeesennaaseessssssnnnanseeeeas ERROR! BOOKMARK NOT DEFINED.

APPENDIX C: BTS SPECIFICATIONS.........ooieeeeee e ERROR! BOOKMARK NOT DEFINED.

APPENDIX G: SAMPLE BASE STATION DRAWING .......ccc..coue... ERROR! BOOKMARK NOT DEFINED.

APPENDIX H: ANTENNA POWER & CABLE SELECTION. ........... ERROR! BOOKMARK NOT DEFINED.

APPENDIX I: SAMPLE BILL OF MATERIALS (BOM).........cccenee. ERROR! BOOKMARK NOT DEFINED.

APPENDIX K: RFS SYSTEM TEST (CABLE & RFS SWEEP).......... ERROR! BOOKMARK NOT DEFINED.

APPENDIX O: BASE STATION INSTALLATION CERTIFICATION............... ERROR! BOOKMARK NOT

DEFINED.

APPENDIX S: LOCATION (FTP) TESTS ..ot ERROR! BOOKMARK NOT DEFINED.

APPENDIX V: IC CLOSEOQUT TOOL ..ocoovieiiiies e ERROR! BOOKMARK NOT DEFINED.



Navini Networks, Inc. Ripwave Base Station [&C Guide

Safety

To optimize safety and expedite installation and service, read this document thoroughly. Follow
all warnings, cautions, and instructions marked on the equipment and included in this document.

To aid in the prevention of injury and damage to property, cautionary symbols have been placed
in this document to alert the reader to known potentially hazardous situations, or hazards to
equipment or procedures. The symbols are placed before the information to which they apply.
However, any situation that involves heavy equipment and electricity can become hazardous, and
caution and safety should be practiced at all times when installing, servicing, or operating the
equipment.

® Caution Symbol - possible equipment or property damage
A| Warning Symbol - could cause personal injury or otherwise be hazardous to
your health

Navini Networks, Inc., expressly requires that when using Navini electronic equipment always
follow the basic safety precautions to reduce the risk of electrical shock, fire, and injury to
people and/or property.

1. Follow all warnings and instructions that come with the equipment.
Do not use the equipment while you are in a bathtub, shower, pool, or spa. Exposure of the
equipment to water could cause severe electrical shock or serious damage to the equipment.

3. Do not allow any type of liquid to come in contact with the equipment. Unplug the
equipment from the power source before cleaning. Use a damp cloth for cleaning. Do not use
any soaps or liquid cleaners.

4. Follow all airport and FAA regulations when using the equipment on or near aircraft.

Only operate the equipment from the type of power source(s) indicated in this manual

(110/220 VAC, 60/50 Hz or Navini supplied battery). Any other type of input power source

may cause damage to the equipment.

6. Power the equipment using only the battery or the AC adapter cable provided, and in
accordance with the instructions specified in the User Guide.

7. Do not use a frayed or damaged power cord. Do not place the power cord where it can be
stepped on or tripped over.

8. Do not touch wires where the insulation is frayed or worn unless the equipment has been
disconnected from its power source.

9. Do not overload wall outlets, power strips, or extension cords. This can cause serious
electrical shock or fire.

10. Do not place the equipment on an unstable surface. It can fall and cause injury or damage to

9]
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1.

12.
13.

the equipment.

Do not disassemble the equipment. Removing covers exposes dangerous voltages or other
risks and also voids the warranty. Incorrect reassembly can cause equipment damage or
electrical shock. Only an authorized repair technician should service this product.

Do not expose the equipment to extreme hot or cold temperatures.

Do not use the equipment under the following conditions:

When the equipment has been exposed to water or moisture.
When the equipment has been damaged.

When the power cord is damaged or frayed.

When the equipment does not operate properly or shows a distinct
change in performance.
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Regulatory & Safety Information

Safety Notice

WARNING! This device is a Radio Frequency transmitter. A minimum separation
distance of 2 meters or more must be maintained between the antenna and all persons
during device operations to ensure safe operation. If this minimum distance cannot be
maintained, exposure to RF levels that exceed safety limits may result.

FCC Notice

WARNING! This device is a Radio Frequency transmitter. It is required to comply with

A FCC RF exposure requirements for transmitting devices. A minimum separation distance
of 2 meters or more must be maintained between the antenna and all persons during
device operations to ensure compliance with the FCC’s rules for Radio Frequency
Exposure. If this minimum distance cannot be maintained, exposure to RF levels that
exceed the FCC’s limits may result.

INFORMATION TO USER

This device has been authorized as a radio frequency transmitter under the appropriate
rules of the Federal Communications Commission. Any changes or modifications not
expressly approved by Navini Networks could void the user’s authority to operate the
equipment.

UL & NEC/CEC Regulations

1. The Ripwave BTS must be installed in accordance with NEC/CEC Articles 800/810/830.

2. As a minimum, all DC power leads and bonding/grounding straps shall be 6 AWG
copper conductors.

3. GPS, RF, and power/data cables in excess of 140 feet in length must have protective
devices installed that are UL listed to UL 492, UL497A or UL497B, UL497C, and

UL1449.

4. Lightning protection is recommended. If used, the lightning protection devices must
comply with UL497.

5. Power supplies should be UL listed to UL60950 or UL60950-1 and have earthed SELV
output.

6. Ethernet connections require a UL497B listed protection device to be installed between
the BTS and the first network device. T1 connections must be routed from the BTS
through a UL497 listed protection device at the demarcation point.

7. TI1/EI interconnect cables between the BTS and demarcation point must be a minimum
of #26 AWG wire, in accordance with NEC/CEC standards.

8. All power and ground conductors must be mechanically supported to avoid strain of the
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wires and connection points.

9. A UL listed disconnect device, such as a circuit breaker or fuse, must be installed
between the power supply and BTS chassis connections.

10. Power-interconnect wires between the power supply/recitifier and the BTS Digital
chassis must have heat shrink tubing applied over the barrel of the terminal lugs after
crimping the wire. A picture is provided in the “Installation” section of this manual.

11. If it is necessary to replace a fuse on a CHP, CC or PA board, a fuse of the same type and
with the same rating must be used to insure continued protection against risk of fire.

EU Alert Mark

c € @ 0470

Danish Undertegnede Navini Networks erklaerer herved, at falgende udstyr 2.4 GHz BTS overholder
de vaesentlige krav og evrige relevante krav i direktiv 1999/5/EF.

Dutch Hierbij verklaart Navini Networks dat het toestel 2.4 GHz BTS in overeenstemming is met de
essentiéle eisen en de andere relevante bepalingen van richtlijn 1999/5/EG.

English Hereby, Navini Networks declares that the 2.4 GHz BTS is in compliance with the essential
requirements and other relevant provisions of Directive 1999/5/EC.

German Hiermit erkldrt Navini Networks dass sich dieser/diese/dieses 2.4 GHz BTS in

Ubereinstimmung mit den grundlegenden Anforderungen und den anderen relevanten
Vorschriften der Richtlinie 1999/5/EG befindet.

Greek ME THN MAPOYZXA Navini Networks AHAQNEI 2.4 GHz BTS XYMMOPOQONETAI
[MPOX TIX OYZIQAEIX AITAITHXEEIX KAI TIX AOIMEX XXETIKEYX AIATAEEIX THX
OAHI'TAZX 1999/5/EK.

Finnish Navini Networks vakuuttaa téiten ettd 2.4 GHz BTS tyyppinen laite on direktiivin 1999/5/EY
oleellisten vaatimusten ja siti koskevien direktiivin muiden ehtojen mukainen.

French Par la présente, Navini Networks déclare que ce 2.4 GHz BTS est conforme aux exigences
essentielles et aux autres dispositions de la directive 1999/5/CE qui lui sont applicables.
Italian Con la presente Navini Networks dichiara che questa 2.4 GHz BTS ¢ conforme ai requisiti
essenziali ed alle altre disposizioni pertinenti stabilite dalla direttiva 1999/5/CE.

Portuguese Navini Networks declara que la 2.4 GHz BTS esta conforme com os requisitos essenciais e
outras disposi¢des da Directiva 1999/5/CE.

Spanish Por medio de la presente Navini Networks declara que la 2.4 GHz BTS cumple con los
requisitos esenciales y cualesquiera otras disposiciones aplicables o exigibles de la Directiva
1999/5/CE.

Swedish Harmed intygar Navini Networks att denna 2.4 GHz BTS star I dverensstimmelse med de

vasentliga egenskapskrav och Ovriga relevanta bestimmelser som framgér av direktiv
1999/5/EG.

EU Restrictions

(English)

Austria: Plug-in radio devices should be used only with the host equipment and external
antennas specified by the manufacturer.
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France: Use of this equipment is limited to the 2446.5-2483.5 MHz band, with some
geographical constraints and the EIRP limited to -20dBW/MHz. Indoor: EIRP limited to 10 mW
in the 2400-2446 MHz band. Inside a private area: EIRP limited to 100 mW in the 2446-2483.5
MHz band, with authorization. Outside a private area: the band is not opened.

Belgium: EIRP limited to 10 mW.

Hungary: Processing gain: 10 dB minimum. Antenna type: integral or external with maximum
gain of 6 dBi.

Italy: No restrictions if used outside own premises; a general authorization is required.

Luxembourg: No restrictions. System provider for third party traffic may require a
Telecommunications Act License

The Netherlands: No license required indoor or outdoor for EIRP up to 10 mW. No license
required indoor only for EIRP up to 100 mW. License required outdoor for EIRP up to 100 mW
within 2451-2471 MHz. Current use of this band by the Government should be protected.

United Kingdom: A system provider for third party traffic may require a Wireless Telegraphy
and/or Telecommunications Act License

(Espaiiol)

Austria: Los dispositivos de radio enchufables deben ser conectados tinicamente con el equipo y
las antenas externas declarados por el fabricante.

Francia: Limitado a la banda de 2446,5-2483,5 MHz, con EIRP no mayor que —20 dBW/MHz,
y con algunas restricciones geograficas. En interiores el EIRP debe limitarse a 10 mW en la
banda de 2400-2446 MHz. Dentro de areas privadas el EIRP debe limitarse a 100 mW en la
banda de 2446-2483,5 MHz, con autorizacion. Fuera de las areas privadas la banda no esta
abierta.

Bélgica: El EIRP esta limitado a 10 mW.

Hungria;: Se requiere una ganancia de procesamiento de al menos 10 dB y una antena de tipo
integral o exterior con una ganancia maxima de 6 dBi.

Italia: No existe ninguna restriccion si se utiliza fuera de propias premisas, pero se requiere una
autorizacion general.

Luxemburgo: No existe ninguna restriccion, pero un proveedor de servicios de sistema para
trafico de terceros puede requerir una licencia en conformidad con el Acta de
Telecomunicaciones
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Paises Bajos: No se requiere licencia para operar a 10 mW en interior o exterior. No se requiere
licencia para operar a 100 mW en interiores solamente. Se requiere una licencia para operar a
100 mW en la banda de 2451-2471 MHz en el exterior. . Debe protegerse el uso actual de esta
banda por parte del gobierno.

Reino Unido: Un proveedor de servicios de sistema para trafico de terceros
podria requerir una Licencia de Telegrafia Inalambrica y/o un permiso en conformidad con el
Acta de Telecomunicaciones.

(Francais)

Autriche: Les dispositifs de radio doivent étre branchés uniquement sur 1'équipement et les
antennes externes spécifiés par le fabricant.

France: Limité a la bande des 2446,5-2483,5 MHz avec certaines restrictions géographiques et
le EIRP limité a -20dBW/MHz. A I’intérieur: EIRP limité & 10 mW dans la bande des 2400-
2446 MHz. A Iinterieur, d’une zone privée: EIRP limité a 100 mW dans la bande des 2446-
2483,5 MHz, avec autorisation. A 1’extérieur d’une zone privée: la bande n'est pas ouverte.

Belgique: Le EIRP est limité a 10 mW.

Hongrie: Le gain de traitement doit étre d’au moins 10 dB, et I’antenne doit étre de type intégral
ou extérieure avec un gain maximum de 6 dBi.

Italie: I n-y a aucune restriction s’il est utilisé en dehors de propres locaux, mais une
autorisation générale est exigée.

Luxembourg: Il n’y a aucune restriction, mais un fournisseur de services de systéme pour le
trafic de tiers peut étre demandé¢ d’avoir un permis en conformité avec la Loi des
Télécommunications.

Pays-Bas: Aucun permis n’est pas nécessaire pour opérer a 10 mW a I’intérieur ou a 1’extérieur.
Aucun permis n’est pas nécessaire pour opérer a 100 mW a I’intérieur seulement. Il faut avoir un
permis pour opérer a 100 mW dans la bande des 2451-2471MHz a I’extérieur. Il faut protéger
’utilisation actuelle de la bande par le gouvernement.

Royaume Uni: Un fournisseur de services de systéme pour le trafic de tiers peut étre demandé

d’avoir un permis de Télégraphie sans fil et/ou un permis en conformité avec la Loi des
Télécommunications.
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Battery Caution & Procedures

A WARNING! To reduce risk of injury or fire, follow these instructions when handling the
battery.

1. Risk of explosion is possible if the battery is replaced with one not supplied by Navini
Networks.

2. Do not dispose of the battery in a fire. It may explode. Check with the local codes for
battery disposal guidelines.

3. Do not open or mutilate the battery. The battery contains substances that are toxic,
corrosive, or harmful to humans. If battery substances come in contact with the skin,
seek medical help immediately.

4. Do not attempt to recharge the battery by any means except per the instructions in this
manual.

5. Remove the battery from the equipment if the equipment is not going to be used for a
long period of time. The battery could leak and cause damage to the equipment.

6. Exercise care when handling the battery to prevent shorting the battery with conducting
materials such as bracelets, rings, and keys.

7. Store the battery pack in a dry place, 0 to +40 degrees Celsius.

8. Dispose of used batteries according to environmental guidelines.

11
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