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Accuracy

While reasonable efforts have been made to assure the accuracy of this document, Motorola, Inc. assumes no
liability resulting from any inaccuracies or omissions in this document, or from use of the information obtained
herein. Motorola, Inc. reserves the right to make changes to any products described herein to improve reliability,
function, or design, and reserves the right to revise this document and to make changes from time to time in content
hereof with no obligation to notify any person of revisions or changes. Motorola, Inc. does not assume any liability
arising out of the application or use of any product, software, or circuit described herein; neither does it convey
license under its patent rights or the rights of others. It is possible that this publication may contain references to, or
information about Motorola products (machines and programs), programming, or services that are not announced
in your country. Such references or information must not be construed to mean that Motorola intends to announce
such Motorola products, programming, or services in your country.

Copyrights

This document, Motorola products, and 3rd Party Software products described in this document may include
or describe copyrighted Motorola and other 3rd Party supplied computer programs stored in semiconductor
memories or other media. Laws in the United States and other countries preserve for Motorola, its licensors, and
other 3rd Party supplied software certain exclusive rights for copyrighted material, including the exclusive right
to copy, reproduce in any form, distribute and make derivative works of the copyrighted material. Accordingly,
any copyrighted material of Motorola, its licensors, or the 3rd Party software supplied material contained in the
Motorola products described in this document may not be copied, reproduced, reverse engineered, distributed,
merged or modified in any manner without the express written permission of Motorola. Furthermore, the purchase
of Motorola products shall not be deemed to grant either directly or by implication, estoppel, or otherwise, any
license under the copyrights, patents or patent applications of Motorola or other 3rd Party supplied software,
except for the normal non-exclusive, royalty free license to use that arises by operation of law in the sale of a
product.

Restrictions

Software and documentation are copyrighted materials. Making unauthorized copies is prohibited by law. No part
of the software or documentation may be reproduced, transmitted, transcribed, stored in a retrieval system, or
translated into any language or computer language, in any form or by any means, without prior written permission
of Motorola, Inc.

License Agreements

The software described in this document is the property of Motorola, Inc and its licensors. It is furnished by express
license agreement only and may be used only in accordance with the terms of such an agreement.

High Risk Materials

Components, units, or 3rd Party products used in the product described herein are NOT fault-tolerant and are NOT
designed, manufactured, or intended for use as on-line control equipment in the following hazardous environments
requiring fail-safe controls: the operation of Nuclear Facilities, Aircraft Navigation or Aircraft Communication
Systems, Air Traffic Control, Life Support, or Weapons Systems (High Risk Activities). Motorola and its supplier(s)
specifically disclaim any expressed or implied warranty of fitness for such High Risk Activities.

Trademarks

Motorola and the Stylized M Logo are registered in the US Patent & Trademark Office. All other product or service
names are the property of their respective owners.

The CE mark confirms Motorola, Inc. statement of compliance with EU directives applicable to this product. Copies
of the Declaration of Compliance and installation information in accordance with the requirements of EN50385 can
be obtained from the local Motorola representative or by contacting the Customer Network Resolution Center
(CNRC). The 24 hour telephone numbers are listed at https://mynetworksupport.motorola.com. Select Customer
Network Resolution Center contact information. Alternatively if you do not have access to CNRC or the
internet, contact the Local Motorola Office.

When the WAPBCU-II (indoor) is equipped with 4X modems, it is a class A product. In a domestic environment, this
product may cause radio interference, in which case, the user may be required to take adequate measures.

OCT 2010



Table
of

Contents

Contents
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

■

■

Diversity Access Point (DAP) and Smart Antenna Access
Point (SAAP) Hardware Installation
Revision history . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Version information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Release information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Resolution of Service Requests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

General information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Cross references . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Document banner definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Text conventions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Contacting Motorola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
24–hour support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Ordering documents and CD-ROMs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Questions and comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

WiMAX FCC Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Content . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Radio Frequency exposure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
FCC Part 15 Requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

DAP (RF Head) / BCU cross reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Chapter 1: Introduction
Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2

Not a planning guide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2
Follow the site plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2
Prerequisites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2
Manual order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3
Product description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-5
Recommended documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6
Abbreviations and acronyms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6

Tools and Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8

Power Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-10
Power requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-10

WAPBCUxx400 (DAPIx) Equipment Identification . . . . . . . . . . . . . . . . . . . . . . . . 1-12
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12
Base Control Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12
DAP RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12
BCU hardware identification. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-13

68P09306A99-E i

OCT 2010



Contents

DAPIx RF head connector identification . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-15
Fiber Optic Cleaning and Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-18

Minimum bend radius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-18
Fiber optic strain relief . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-19
Protecting fibers and connectors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-19
Cleaning fibers and connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20
Fiber optic cleaning kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20
Cleaning fiber optic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20

Chapter 2: Site Preparation
Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2

Installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
Site manager. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
Verification and procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2

Prepare the Site for Equipment Arrival . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3
Equipment arrival . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3
Outdoor site preparation for the equipment . . . . . . . . . . . . . . . . . . . . . . . . . 2-3
Indoor site preparation or the equipment . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4
Volatile organic compounds (VOC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5

Shipping and Handling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6
Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6
How equipment is shipped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6
How equipment arrives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6
Unpacking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6
Recommended tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6
BCU unpacking diagrams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7
Unpacking a shrink wrapped shipment . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-8

Chapter 3: Cable Descriptions
Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2

Configurations supported . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
Cable installation order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
Cable labels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
Cable descriptions and part numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2

Earth Ground and Power Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5
Grounding considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5
BCU grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5
GPS cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5
RF head grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6
DC power grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6
AC power grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6
Antenna grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6
Power considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-8
Power cable information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-9
DC power (RF head) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-9

Antenna Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-10
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-10
Cable label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-10
Antenna cable pin and signal information . . . . . . . . . . . . . . . . . . . . . . . . . . 3-10

Remote GPS Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-11
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-11
Cable label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-11
RGPS cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-11

Local GPS (RFGPS) Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-12
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-12

ii 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Contents

Cable label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-12
Local GPS surge protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-12

Ethernet Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13
Cable label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13

Fiber Optic Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-14
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-14
Cable label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-14
Cable description and part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-14

Customer Defined Input/Output Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15
Cable label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15
Cable descriptions and part numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15
BCU customer defined input and output connector pinouts . . . . . . . . . . . . . . . . . 3-16

Chapter 4: Access Point Hardware Installation
Installation Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2

Procedure order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2
RF head installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3
Other installation instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3
Installation kits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3
BCU GPS kits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-4

Connector Locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5
DAP RF head connector locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5
Base Control Unit connector locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5

Base Control Unit Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6
Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6
BCU compartments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6
Electrical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-8
Battery backup. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-8
Dimension and weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9
Environmental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9
Operational clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9
Conduit sizes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
BCU wall/pole mounting bracket assembly installation . . . . . . . . . . . . . . . . . . . 4-12
BCU mounting bracket assembly procedure . . . . . . . . . . . . . . . . . . . . . . . . . 4-13
Installing the BCU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-15
BCU cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-22
BCU rack mount installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-22

AC or DC Power Cabling Installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-30
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-30
Power cable information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-30
AC cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-30
Tools required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-30
AC power connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-31
DC cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-33
DC power connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-33

Local GPS Cabling Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-36
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-36
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-36
Cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-36
Mounting considerations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-36
RFGPS surge arrestor installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-37
Installing local GPS antenna and cable . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-39

Ethernet Cabling Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-41

68P09306A99-E iii

OCT 2010



Contents

Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-41
Ethernet ports for backhaul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-41
Cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-41
Installing Ethernet cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-41

Customer Input/Output Cabling Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-43
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-43
Cable descriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-43
Customer input and output connector pinouts . . . . . . . . . . . . . . . . . . . . . . . . 4-43
Customer defined input/output cable installation . . . . . . . . . . . . . . . . . . . . . . 4-44

DAPIx RF Head Assembly Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-46
Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-46
DAPIx RF head. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-46
Electrical requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-46
Environmental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-46
DAP dimensions and weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-46
List of tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-47
DAPIx RF head assembly installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-47

RF head Ground Cabling Installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-52
DAPIx RF Head DC Power Cabling Installation . . . . . . . . . . . . . . . . . . . . . . . . . 4-53

Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-53
Optional RF head power connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-53
DC cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-53
List of tools required. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-53
RF head dc power cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-53

Antenna Cabling Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-58
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-58
Installing antenna cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-58

Fiber Optic Cabling Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-59
Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-59
Cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-59

Chapter 5: WAPBCUxx800 (SAAP) Installation
Smart Antenna Access Point (SAAP) RF head Assembly Installation . . . . . . . . . . . . . . . 5-2

Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2
Shipping and handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3
BCU installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4
SAAP RF head installation order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4
Electrical requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5
Environmental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5
SAAP RF head connector locations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5
List of tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6
SAAP RF head assembly installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6
SAAP RF head dc power cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . 5-22
Miscellaneous installation instructions. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-22

Chapter 6: WAPBCUxx420 (DAPIIx) Installation
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-2

DAPIIx identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-2
Shipping and Handling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-4

Shipping and handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-4
BCUII unpacking instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-5

Base Control Unit II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7
Base Control Unit II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7
Electrical information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7
Electrical recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7

iv 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Contents

Dimensions and weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8
Environmental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8
Operational clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-9
BCUII cables description and part numbers . . . . . . . . . . . . . . . . . . . . . . . . . 6-10
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11

BCUII Rack Mount Installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-14
Rack mount installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-14

BCUII Fiber Optic Cable Installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-15
Cabling information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-15
Earth ground cable and fiber optic cable installation . . . . . . . . . . . . . . . . . . . . 6-16
Upgrade fiber optic cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-26

BCUII DC Power Cable Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-32
Power cable information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-32
BCUII dc power cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-32

RFGPS or RGPS Cable Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-35
RGPS cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-35
BCUII RGPS installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-36
BCUII RFGPS cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-41

Other BCUII Front Panel Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-43
BCUII customer defined inputs and outputs . . . . . . . . . . . . . . . . . . . . . . . . . 6-43
Ethernet cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-46
TDD cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-47
AP control port cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-48
AP control port pinouts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-48

DAPIIx RF Head Assembly Installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-49
Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-49
DAPIIx RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-49
Electrical requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-49
Environmental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-49
DAPIIx dimensions and weight. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-49
List of tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-50
DAPIIx RF head assembly installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-50

RF Head Ground Cabling Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-52
DAPIIx RF Head Power and Fiber Optic Cabling . . . . . . . . . . . . . . . . . . . . . . . . . 6-54

Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-54
Electrical recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-54
Power cable information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-55
DC cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-56
Tools required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-56
RF head dc power cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-56
DAPIIx fiber optic cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-60

Chapter 7: WAPBCUxx450 (DAPVx) Installation
BCUII and DAPVx RF Head Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-2

Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-2
DAPVx RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-2
Electrical and environmental requirements . . . . . . . . . . . . . . . . . . . . . . . . . 7-3
DAPVx RF head dimensions and weight . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-5
List of tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-7
DAPVx RF head installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-7
BCUII installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-9
DAPVx head ground cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-9
Power cabling for a DAPVx with an indoor BCUII . . . . . . . . . . . . . . . . . . . . . . 7-10
Head power cabling with an outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . . . . 7-16
Head fiber optic cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-19
Head RF cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-21

68P09306A99-E v

OCT 2010



Contents

Chapter 8: WAP35450 (DAPVx 3.5 GHz) Installation
BCUII and 3.5 GHz DAPVx RF Head Assembly. . . . . . . . . . . . . . . . . . . . . . . . . . 8-2

Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-2
DAPVx RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-2
Shipping and handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-3
Electrical and environmental requirements . . . . . . . . . . . . . . . . . . . . . . . . . 8-3
DAPVx RF head dimensions and weight . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-5
List of tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-7
DAPVx RF head installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-7
BCUII installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-9
DAPVx head ground cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-9
Power cabling for a DAPVx with an indoor BCUII . . . . . . . . . . . . . . . . . . . . . . 8-10
Head power cabling with an outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . . . . 8-16
Head fiber optic cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-19
Head RF cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-21

Chapter 9: Optional equipment
Rack Mounting. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-2

Rack mount instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-2
Optional Bandpass Filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-3

Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-3
Filter requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-3

Quartz - High Stability Oscillator (Q-HSO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-7
Quartz-high stability oscillator (Q-HSO) . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-7

Chapter 10: WAPxx650 DAP DUO Installation
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-2

Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-2
BCUII information in a different chapter. . . . . . . . . . . . . . . . . . . . . . . . . . . 10-2
Consult a structural Engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-2
Antenna information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-3
Item identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-3
Interconnect block diagrams. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-10

Electrical and Environmental Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-12
Electrical requirement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-12
Electrical recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-12
Environmental requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-13
Dimensions and weights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-13

Back to Back Mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-15
Consult a structural engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-15
Isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-15
Two methods for mounting to a pole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-15
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-16
Back to back pole mounting figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-18
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-21

Single Mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-24
Consult a Structural Engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-24
Isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-24
Two methods for mounting to a pole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-24
Mounting brackets and methods for 2.3 GHz and 2.5 GHz heads . . . . . . . . . . . . . . 10-24
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-25
Single pole mounting figure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-26
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-29

Ground Cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-33
List of tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-33

vi 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Contents

Ground connector location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-33
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-33

Power Cabling for a DAP DUO With an Indoor BCUII . . . . . . . . . . . . . . . . . . . . . . 10-34
Power is supplied by the customer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-34
Consult site planning documents. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-34
Power cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-34
Electrical recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-35
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-37
Power cabling and connector diagrams . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-39
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-40

Head Power Cabling With an Outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . . . . . 10-43
Outdoor BCUII supplies power. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-43
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-43
Power cabling and connector diagrams . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-45
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-46

Fiber Optic Cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-48
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-48
Fiber optic cabling and connector diagrams . . . . . . . . . . . . . . . . . . . . . . . . . 10-49
Additional BCUII fiber optic cabling information. . . . . . . . . . . . . . . . . . . . . . . 10-51
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-52

RF Cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-54
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-54
RF cabling figure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-54
Cable runs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-55
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-55

Chapter 11: Outdoor BCUII Introduction
Item Identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-2
Procedure Order and Circuit Breaker Values. . . . . . . . . . . . . . . . . . . . . . . . . . . 11-9

Procedure order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-9
Circuit breaker values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-9

Chapter 12: Outdoor BCUII Site Verification
Site Installation Checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-2

Site manager. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-2
Site installation checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-2
Operating temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-2
Cabinet voltage and amperage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-3
Cabinet, plinth, and wall/pole bracket physical dimensions . . . . . . . . . . . . . . . . . 12-3
Cabinet clearances. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-4
Conduit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-5
Weights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-5
Volatile Organic Compounds (VOC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-6

Chapter 13: Outdoor BCUII Installation
Order of Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-2
Removing Stabilizer Bracket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-3

Applies to all installations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-3
Save the screws and washers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-3
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-3
Stabilizer bracket figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-4
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-5

Mounting Outdoor BCUII to a Pole. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-6
Consult a Structural Engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-6
Isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-6

68P09306A99-E vii

OCT 2010



Contents

Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-6
Outdoor BCUII pole mounting figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-7
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-9

Mounting Outdoor BCUII to a Wall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-12
Consult a Structural Engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-12
Isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-12
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-13
Outdoor BCUII wall mounting figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-13
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-16

Mounting Outdoor BCUII to a Floor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-18
Consult a Structural Engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-18
Isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-18
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-18
Outdoor BCUII floor mounting figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-19
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-22

Chapter 14: Outdoor BCUII Cabling
Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-2

Connectors not used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-2
Cable connector and port locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-2
Conduit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-5

Grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-7
Unit ground location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-7
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-7
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-8

AC Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-9
AC power cable information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-9
AC power connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-10
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-11
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-12

DC Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-13
DC power cable information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-13
DC power connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-14
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-14
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-15

RF Head Fiber Optic Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-16
Connectors and port locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-16
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-17
Cabling information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-17
Fiber optic cable installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-19

RF Head Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-30
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-30
RF head power connectors and ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-30
RF head dc power cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-32

RGPS Cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-36
Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-36
Structural engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-36
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-36
Cabling and mounting figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-37
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-41

RFGPS Cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-43
General information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-43
Structural Engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-43
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-43
Connector locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-44
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-45

Customer I/O Cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-47

viii 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Contents

Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-47
CDI and CDO electrical information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-47
BCUII customer I/O cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-48
BCUII customer input/output cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-48
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-50

Ethernet Cabling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-51
Connector locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-51
Conduit is used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-51
Ethernet ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-52
Cust ENET port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-52
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-53
Ethernet cable installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-53

Auxiliary Equipment and Power Connections . . . . . . . . . . . . . . . . . . . . . . . . . . 14-54
Customer equipment location and specifications. . . . . . . . . . . . . . . . . . . . . . . 14-54
Power specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-54

Chapter 15: What is next and cleanup
What is Next . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-2

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-2
Clean the site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-2
Fill checklist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-2
Optimize the system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-2

Site Cleanup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-3
Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-3
Materials. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-3
Remove debris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-3
Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-3

Installation Completion Checklist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-4
Directions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-4
Installation checklist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-4

Chapter 16: DAPVx to DAP DUO Upgrade
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-2

Prerequisites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-2
Procedure order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-2
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-3

Power Down the Heads and BCUII, and Mount the New Head . . . . . . . . . . . . . . . . . . 16-4
Power down the BCUII. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-5
Mounting the head. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-7

Modifying Power and Fiber Cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-8
Power cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-8
Additional fiber optic cabling information . . . . . . . . . . . . . . . . . . . . . . . . . . 16-9
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-9

Add Power Supply to an Outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-11
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-11
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-11

Replace 2X Modem Cards with 4X Modem Cards and Cabling . . . . . . . . . . . . . . . . . . 16-12
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-12
Modem card locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-14
Cabling information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-15
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-17

Powering Up the BCUII and Heads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-19
Indoor BCUII. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-19
Outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-20

Configuring the System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-22

68P09306A99-E ix

OCT 2010



Contents

Chapter 17: 2X Modem Cards to 4X Modem Cards Upgrade
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-2

Prerequisites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-2
Procedure order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-2
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-2

Power Down the Heads and BCUII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-3
Power down an indoor BCUII and heads . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-4
Power down an outdoor BCUII and heads . . . . . . . . . . . . . . . . . . . . . . . . . . 17-5

Replace 2X Modem Cards with 4X Modem Cards and Cabling . . . . . . . . . . . . . . . . . . 17-7
Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-7
Modem card locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-9
Cabling information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-10
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-12

Power Up the BCUII and Heads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-14
Indoor BCUII. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-14
Outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-15

Configuring the System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-17

Chapter 18: Site Commissioning
Site calibration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-2

Currently stored calibrated values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-9
Resetting calibration data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-9

Site commissioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-11
Connecting to the site controller console – BCUI . . . . . . . . . . . . . . . . . . . . . . 18-14
Connecting to the BCUII site controller console . . . . . . . . . . . . . . . . . . . . . . . 18-14

Site diagnostics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-18
4xModem diagnostics special cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-29
Site diagnostics data collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-30

Site alarm configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-35
Alarm configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-43

Site bootstrapping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-45
Initial configuration of AP-EMS communications. . . . . . . . . . . . . . . . . . . . . . . 18-45
Prerequisites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-45
AP-EMS bootstrapping procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-46

Re-configuring AP-EMS communications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-48

Appendix A: Alternate DAP RF Head Installation
Manual DAP RF Head Installation Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . A-2

Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-2
DAP RF head. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-2
Electrical requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-2
Dimensions and weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-2
List of tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-3
U-bolt specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-3
RF head mounting bracket assembly installation . . . . . . . . . . . . . . . . . . . . A-4
RF head mounting bracket assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . A-5
Installing the RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-6

Appendix B: Alternate RGPS Installation
RGPS Cabling Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-2

Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-2
Cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-2
Mounting considerations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-2
Tools required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-3

x 68P09306A99-E

OCT 2010



Contents

Cable pinout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-3
RGPS surge protection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-4
RGPS installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-4
Connecting the RGPS cable to surge arrestor . . . . . . . . . . . . . . . . . . . . . . B-7

Appendix C: MMI Cable Fabrication
MMI Cable Fabrication. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-2

Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-2
Required parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-2
Cable details . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-3
Wire run list . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-3

Appendix D: High Gain Antenna Installation
High Gain Antenna. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-2

Installation kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-2
High gain antenna installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-3

Appendix E: Power Supply Unit Information
Power Supply Unit Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-2

SAAP PSU information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-2
DAP PSU information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-2

Appendix F: Alternate DAPIIx RF Head Installation
Alternate DAPIIx RF Head Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-2

Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-2
DAPIIx RF head assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-2
Electrical requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-2
Dimensions and weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-2
List of tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-3
DAPIIx RF head assembly fiber optic cable . . . . . . . . . . . . . . . . . . . . . . . F-3
RF head mounting bracket assembly installation . . . . . . . . . . . . . . . . . . . . F-4
Installing the DAPIIx RF head assembly . . . . . . . . . . . . . . . . . . . . . . . . . F-5

68P09306A99-E xi

OCT 2010



Contents

xii 68P09306A99-E

OCT 2010



List
of

Figures

List of Figures
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

■

■

Figure 1-1: Base Control Unit (BCU). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12
Figure 1-2: DAP RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-13
Figure 1-3: BCU hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-14
Figure 1-4: Power supply modules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-15
Figure 1-5: DAPIx RF head connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-16
Figure 1-6: High gain radome antenna (48 inch). . . . . . . . . . . . . . . . . . . . . . . . . 1-17
Figure 1-7: Fiber optic minimum bend radius . . . . . . . . . . . . . . . . . . . . . . . . . . 1-19
Figure 2-1: BCU shrink wrapped shipment . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7
Figure 2-2: BCU cardboard shipping container . . . . . . . . . . . . . . . . . . . . . . . . . 2-8
Figure 3-1: Typical outdoor grounding diagram . . . . . . . . . . . . . . . . . . . . . . . . . 3-7
Figure 3-2: Typical indoor grounding diagram . . . . . . . . . . . . . . . . . . . . . . . . . . 3-8
Figure 4-1: DAP RF head cable connections . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5
Figure 4-2: BCU card cage compartment . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
Figure 4-3: BCU power and customer interface compartment . . . . . . . . . . . . . . . . . . 4-8
Figure 4-4: Air flow clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-10
Figure 4-5: BCU door clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
Figure 4-6: BCU wall/pole mounting bracket assembly . . . . . . . . . . . . . . . . . . . . . 4-12
Figure 4-7: Wall mounting BCU bracket assembly . . . . . . . . . . . . . . . . . . . . . . . . 4-15
Figure 4-8: BCU plinth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-17
Figure 4-9: BCU plinth base hole locations . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-18
Figure 4-10: Mounting bolt configuration (concrete). . . . . . . . . . . . . . . . . . . . . . . 4-19
Figure 4-11: BCU attachment to plinth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-20
Figure 4-12: Mounting bolt configuration (raised platform or roof top) . . . . . . . . . . . . . 4-21
Figure 4-13: Top brace mounting bracket . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-24
Figure 4-14: Top brace bracket location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-25
Figure 4-15: BCU rack mount tray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-26
Figure 4-16: Attaching BCU to the rack mount tray . . . . . . . . . . . . . . . . . . . . . . . 4-27
Figure 4-17: Front view of BCU rack mounting . . . . . . . . . . . . . . . . . . . . . . . . . 4-28
Figure 4-18: Rear view of BCU rack mounting . . . . . . . . . . . . . . . . . . . . . . . . . . 4-29
Figure 4-19: Jumper connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-31
Figure 4-20: AC jumper location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-32
Figure 4-21: BCU ac power connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-33
Figure 4-22: BCU dc power connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-35
Figure 4-23: Surge arrestor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-38
Figure 4-24: Surge arrestor orientation and ground location (RFGPS cable only) . . . . . . . . 4-38
Figure 4-25: Local GPS installation and components diagram . . . . . . . . . . . . . . . . . . 4-40
Figure 4-26: Ethernet cable connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-42
Figure 4-27: Customer defined input and output connectors. . . . . . . . . . . . . . . . . . . 4-43
Figure 4-28: Customer I/O 6 or 8 pin connector pin numbering . . . . . . . . . . . . . . . . . 4-44
Figure 4-29: DAPIx RF head solar shield attachment . . . . . . . . . . . . . . . . . . . . . . 4-48
Figure 4-30: DAPIx RF head assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-49
Figure 4-31: Power cable - prepared . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-56
Figure 4-32: Base Control Unit RF head dc power connection . . . . . . . . . . . . . . . . . . 4-57
Figure 4-33: Typical power and fiber optic cabling diagram . . . . . . . . . . . . . . . . . . . 4-60
Figure 5-1: SAAP RF head components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2

68P09306A99-E xiii

OCT 2010



List of Figures

Figure 5-2: SAAP RF head connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6
Figure 5-3: Curved bracket (tilt) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-9
Figure 5-4: Curved bracket installed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-9
Figure 5-5: Tilt position M6 screw location . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-10
Figure 5-6: Attaching solar shield to the RF head . . . . . . . . . . . . . . . . . . . . . . . . 5-10
Figure 5-7: Solar cover installed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11
Figure 5-8: Solar shield screw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11
Figure 5-9: RF cable connection RF head and radome . . . . . . . . . . . . . . . . . . . . . . 5-12
Figure 5-10: Pole mounting bracket installed . . . . . . . . . . . . . . . . . . . . . . . . . . 5-12
Figure 5-11: Attaching 2” OD pole mounting brackets to the mounting frame . . . . . . . . . . 5-15
Figure 5-12: Attaching 2.5"-5" adapter bracket subassy to the mounting frame . . . . . . . . . 5-16
Figure 5-13: Attaching pole clamp with threaded rod for a 2.5”-5” OD poles . . . . . . . . . . 5-17
Figure 5-14: Loosely attaching pole clamp to threaded rod for a 2.5”-5” OD pole . . . . . . . . 5-18
Figure 5-15: Fully assembled SAAP RF head assembly . . . . . . . . . . . . . . . . . . . . . 5-19
Figure 5-16: SAAP RF head assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-21
Figure 5-17: SAAP fully installed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-22
Figure 6-1: DAPIIx RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-2
Figure 6-2: Base Control Unit II (BCUII) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-3
Figure 6-3: BCUII shipping container . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-5
Figure 6-4: BCUII air flow clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-9
Figure 6-5: BCUII front panel connector locations . . . . . . . . . . . . . . . . . . . . . . . . 6-13
Figure 6-6: BCUII with front panel open . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-19
Figure 6-7: Fiber optic cable — cable AA . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-20
Figure 6-8: BCUII fiber optic cable / ground mounting bracket . . . . . . . . . . . . . . . . . 6-20
Figure 6-9: BCUII fiber optic cable grommet location . . . . . . . . . . . . . . . . . . . . . . 6-21
Figure 6-10: Fiber optic cable brackets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-22
Figure 6-11: Fiber optic cable clip installation . . . . . . . . . . . . . . . . . . . . . . . . . . 6-23
Figure 6-12: Preparing fiber optic cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-25
Figure 6-13: Connecting fiber optic cable bundle to BCUII . . . . . . . . . . . . . . . . . . . 6-26
Figure 6-14: Cable cap. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-26
Figure 6-15: External fiber optic mounting bracket . . . . . . . . . . . . . . . . . . . . . . . 6-29
Figure 6-16: Fiber optic adapter cable — cable AL . . . . . . . . . . . . . . . . . . . . . . . 6-30
Figure 6-17: Original BCU fiber optic cable — cable AK . . . . . . . . . . . . . . . . . . . . . 6-31
Figure 6-18: Power cable plug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-33
Figure 6-19: PSU connection rear of BCUII . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-34
Figure 6-20: RGPS cable connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-35
Figure 6-21: RGPS surge assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-36
Figure 6-22: RGPS surge to the BTS cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-37
Figure 6-23: RGPS head installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-38
Figure 6-24: RGPS surge protect device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-39
Figure 6-25: RGPS surge protect device ground cable . . . . . . . . . . . . . . . . . . . . . . 6-39
Figure 6-26: Surge protect device and mounting bracket-rear . . . . . . . . . . . . . . . . . . 6-40
Figure 6-27: Surge protect device and mounting bracket-front . . . . . . . . . . . . . . . . . 6-41
Figure 6-28: BCUII CIO cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-44
Figure 6-29: TDD cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-48
Figure 6-30: DAPIIx RF head connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-53
Figure 6-31: Power cable liquid tight fitting . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-58
Figure 6-32: Power cable preparation for fitting . . . . . . . . . . . . . . . . . . . . . . . . . 6-59
Figure 6-33: Optional BCUII DC power connection diagram . . . . . . . . . . . . . . . . . . . 6-60
Figure 7-1: DAPVx RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-3
Figure 7-2: DAPVx RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-6
Figure 7-3: DAPVx RF head connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-10
Figure 7-4: Head and Indoor BCUII power cabling diagram . . . . . . . . . . . . . . . . . . . 7-14
Figure 7-5: Head power cabling for outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . . 7-18
Figure 7-6: Fiber optic cabling diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-20
Figure 8-1: DAPVx 3.5 GHz RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-3
Figure 8-2: DAPVx RF head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-6
Figure 8-3: DAPVx RF head connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-10

xiv 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation List of Figures

Figure 8-4: Head and indoor BCUII power cabling diagram . . . . . . . . . . . . . . . . . . . 8-14
Figure 8-5: Head power cabling for outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . . 8-18
Figure 8-6: Fiber optic cabling diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-20
Figure 9-1: DAPIx filter mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-4
Figure 9-2: SAAP filter mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-5
Figure 9-3: SAAP RFCU and RF filter wiring diagram . . . . . . . . . . . . . . . . . . . . . . 9-6
Figure 9-4: BCU Q-HSO unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-7
Figure 9-5: BCU Q-HSO cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-8
Figure 10-1: Outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-3
Figure 10-2: Indoor BCUII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-4
Figure 10-3: Back to back pole mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-5
Figure 10-4: Single pole mounting for DAPVx 3.5 GHz heads . . . . . . . . . . . . . . . . . . 10-6
Figure 10-5: Single pole mounting for DAPVx 2.3 GHz and 2.5 GHz heads . . . . . . . . . . . 10-7
Figure 10-6: Head bracket with a filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-8
Figure 10-7: Pole bracket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-8
Figure 10-8: Single pole bracket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-9
Figure 10-9: Outdoor BCUII and DAP DUO head interconnections . . . . . . . . . . . . . . . 10-10
Figure 10-10: Indoor BCUII and DAP DUO head interconnections . . . . . . . . . . . . . . . . 10-11
Figure 10-11: Dimensions — Universal Pole Mounting. . . . . . . . . . . . . . . . . . . . . . 10-14
Figure 10-12: Recommended bolt lengths . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-17
Figure 10-13: How head assembly is shipped . . . . . . . . . . . . . . . . . . . . . . . . . . 10-17
Figure 10-14: Back to back pole mounting — using bolts . . . . . . . . . . . . . . . . . . . . 10-18
Figure 10-15: Positioning of the bolt through the bracket . . . . . . . . . . . . . . . . . . . . 10-19
Figure 10-16: Bolt tightening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-19
Figure 10-17: Strap holes on the universal pole bracket . . . . . . . . . . . . . . . . . . . . . 10-20
Figure 10-18: Back to back pole mounting — using straps . . . . . . . . . . . . . . . . . . . . 10-20
Figure 10-19: Recommended bolt lengths . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-26
Figure 10-20: How head assembly is shipped . . . . . . . . . . . . . . . . . . . . . . . . . . 10-26
Figure 10-21: Single pole mounting — using bolts . . . . . . . . . . . . . . . . . . . . . . . . 10-27
Figure 10-22: Positioning of the bolt through the bracket . . . . . . . . . . . . . . . . . . . . 10-27
Figure 10-23: Bolt tightening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-28
Figure 10-24: Strap holes on Universal Pole Bracket . . . . . . . . . . . . . . . . . . . . . . 10-28
Figure 10-25: Single pole mounting — using straps . . . . . . . . . . . . . . . . . . . . . . . 10-29
Figure 10-26: Y power cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-38
Figure 10-27: Head power cabling for indoor BCUII applications . . . . . . . . . . . . . . . . 10-39
Figure 10-28: DAP DUO head power connector location . . . . . . . . . . . . . . . . . . . . . 10-40
Figure 10-29: Y power cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-44
Figure 10-30: Head power cabling for outdoor BCUII . . . . . . . . . . . . . . . . . . . . . . 10-45
Figure 10-31: DAP DUO head power connector location . . . . . . . . . . . . . . . . . . . . . 10-46
Figure 10-32: Y fiber optic cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-49
Figure 10-33: Fiber optic cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-50
Figure 10-34: DAP DUO head fiber optic connector location. . . . . . . . . . . . . . . . . . . 10-51
Figure 10-35: RF cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-54
Figure 11-1: Outdoor BCU cabinet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-2
Figure 11-2: Floor mounted unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-3
Figure 11-3: Wall mounted unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-4
Figure 11-4: Pole mounted unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-5
Figure 11-5: Floor plinth and skirts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-6
Figure 11-6: Wall and pole mounting bracket . . . . . . . . . . . . . . . . . . . . . . . . . . 11-7
Figure 11-7: Items in the cabinet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-8
Figure 12-1: Outdoor BCUII dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-4
Figure 12-2: Outdoor BCUII clearances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-5
Figure 13-1: Stabilizer bracket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-4
Figure 13-2: Stabilizer bracket location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-5
Figure 13-3: Wall and pole bracket assembly . . . . . . . . . . . . . . . . . . . . . . . . . . 13-7
Figure 13-4: Mounting outdoor BCUII cabinet to the bracket . . . . . . . . . . . . . . . . . . 13-8
Figure 13-5: Outdoor BCUII cabinet pole mounted . . . . . . . . . . . . . . . . . . . . . . . 13-9
Figure 13-6: Wall and pole bracket mounting hole locations . . . . . . . . . . . . . . . . . . . 13-14

68P09306A99-E xv

OCT 2010



List of Figures

Figure 13-7: Outdoor BCUII cabinet wall mounted . . . . . . . . . . . . . . . . . . . . . . . 13-15
Figure 13-8: Mounting outdoor BCUII cabinet to the bracket . . . . . . . . . . . . . . . . . . 13-16
Figure 13-9: Plinth mounting holes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-19
Figure 13-10: Mounting cabinet on plinth . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-20
Figure 13-11: Attaching skirts to plinth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-21
Figure 13-12: Outdoor BCUII mounted on floor . . . . . . . . . . . . . . . . . . . . . . . . . 13-22
Figure 14-1: BCUII front panel connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-2
Figure 14-2: Modem card fiber optic cable connectors . . . . . . . . . . . . . . . . . . . . . 14-3
Figure 14-3: Items in the cabinet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-4
Figure 14-4: Cabinet floor cable ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-5
Figure 14-5: Conduit overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-6
Figure 14-6: Outdoor BCUII ground connection . . . . . . . . . . . . . . . . . . . . . . . . . 14-7
Figure 14-7: Outdoor BCUII AC power connection. . . . . . . . . . . . . . . . . . . . . . . . 14-10
Figure 14-8: Outdoor BCUII AC power ground location . . . . . . . . . . . . . . . . . . . . . 14-11
Figure 14-9: Outdoor BCUII DC power cable connection . . . . . . . . . . . . . . . . . . . . 14-14
Figure 14-10: Fiber optic cable ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-16
Figure 14-11: Modem card fiber optic cable connectors . . . . . . . . . . . . . . . . . . . . . 14-17
Figure 14-12: BCUII with front panel open . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-22
Figure 14-13: Fiber optic cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-23
Figure 14-14: BCUII fiber optic cable / ground mounting bracket . . . . . . . . . . . . . . . . 14-23
Figure 14-15: BCUII fiber optic cable grommet location . . . . . . . . . . . . . . . . . . . . . 14-24
Figure 14-16: Fiber optic cable brackets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-25
Figure 14-17: Fiber optic cable clip installation . . . . . . . . . . . . . . . . . . . . . . . . . 14-26
Figure 14-18: Preparing fiber optic cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-29
Figure 14-19: Connecting fiber optic cable bundle to BCUII . . . . . . . . . . . . . . . . . . . 14-29
Figure 14-20: Cable cap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-29
Figure 14-21: Power connections for RFUs . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-31
Figure 14-22: RF head power plug location . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-32
Figure 14-23: Power cable liquid tight fitting . . . . . . . . . . . . . . . . . . . . . . . . . . 14-34
Figure 14-24: Power cable preparation for fitting . . . . . . . . . . . . . . . . . . . . . . . . 14-35
Figure 14-25: RGPS cable connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-37
Figure 14-26: RGPS head installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-38
Figure 14-27: RGPS surge protector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-39
Figure 14-28: RGPS surge protector location . . . . . . . . . . . . . . . . . . . . . . . . . . 14-40
Figure 14-29: Surge protector cable connector . . . . . . . . . . . . . . . . . . . . . . . . . 14-41
Figure 14-30: RFGPS plug location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-44
Figure 14-31: Connector locations on BCUII. . . . . . . . . . . . . . . . . . . . . . . . . . . 14-45
Figure 14-32: BCUII customer I/O cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-48
Figure 14-33: BCUII connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-51
Figure 16-1: BCUII SC power switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-4
Figure 16-2: Outdoor BCUII item location . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-5
Figure 16-3: Y power cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-8
Figure 16-4: Y fiber optic cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-9
Figure 16-5: 2X Modem card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-13
Figure 16-6: 4X Modem card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-14
Figure 16-7: Modem card locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-15
Figure 17-1: BCUII SC power switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-3
Figure 17-2: BCUII item location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-4
Figure 17-3: 2X Modem card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-8
Figure 17-4: 4X Modem card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-9
Figure 17-5: Modem card locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-10
Figure A-1: U-bolt sizing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-4
Figure A-2: RF head mounting bracket assembly . . . . . . . . . . . . . . . . . . . . . . . . A-5
Figure A-3: Installing DAP RF head assembly . . . . . . . . . . . . . . . . . . . . . . . . . . A-7
Figure A-4: RF head side mounting brackets and solar shield . . . . . . . . . . . . . . . . . . A-10
Figure A-5: Antenna to filter RF cable connection diagram . . . . . . . . . . . . . . . . . . . A-11
Figure B-1: Connector pins numbering for cables C and L . . . . . . . . . . . . . . . . . . . . B-3
Figure B-2: RGPS head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-6

xvi 68P09306A99-E

OCT 2010



List of Figures

Figure B-3: Installing the RGPS head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-7
Figure B-4: RGPS to Base Control Unit connection diagram . . . . . . . . . . . . . . . . . . . B-8
Figure B-5: RGPS surge arrestor wiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-9
Figure B-6: Alternate RGPS cable connection . . . . . . . . . . . . . . . . . . . . . . . . . . B-10
Figure B-7: RGPS surge module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-11
Figure C-1: Fabricated MMI cable details . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-3
Figure D-1: High gain antenna. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-2
Figure D-2: Antenna bolts locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-5
Figure D-3: RF cable connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-6
Figure F-1: RF head mounting bracket assembly . . . . . . . . . . . . . . . . . . . . . . . . F-4
Figure F-2: Installing DAPIIx RF head assembly . . . . . . . . . . . . . . . . . . . . . . . . . F-5
Figure F-3: Antenna to RF filter RF cable connection . . . . . . . . . . . . . . . . . . . . . . F-9

68P09306A99-E xvii

OCT 2010



List of Figures

xviii 68P09306A99-E

OCT 2010



List
of

Tables

List of Tables
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

■

■

Table 1: DAP (RF Head) / BCU cross reference . . . . . . . . . . . . . . . . . . . . . . . . . 13
Table 1-1: Abbreviations and acronyms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6
Table 1-2: Tools and materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-9
Table 1-3: Indoor DAP Vx 2.3/2.5 GHz power requirements . . . . . . . . . . . . . . . . . . . 1-10
Table 1-4: Outdoor DAP Vx 2.3/2.5 GHz power requirements . . . . . . . . . . . . . . . . . . 1-10
Table 1-5: Indoor DAP Vx 3.5 GHz power requirements . . . . . . . . . . . . . . . . . . . . . 1-10
Table 1-6: Outdoor DAP Vx 3.5 GHz power requirements . . . . . . . . . . . . . . . . . . . . 1-10
Table 1-7: Indoor DAP DUO 2.3/2.5/3.5 GHz power requirements . . . . . . . . . . . . . . . . 1-11
Table 1-8: Outdoor DAP DUO 2.3/2.5 GHz power requirements . . . . . . . . . . . . . . . . . 1-11
Table 1-9: Outdoor DAP DUO 3.5 GHz power requirements . . . . . . . . . . . . . . . . . . . 1-11
Table 2-1: Volatile organic compounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5
Table 2-2: Recommended unpacking tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7
Table 3-1: BCU cable description and part numbers . . . . . . . . . . . . . . . . . . . . . . . 3-3
Table 3-2: RF head dc power cable description and part numbers . . . . . . . . . . . . . . . . 3-9
Table 3-3: Cable description and part numbers . . . . . . . . . . . . . . . . . . . . . . . . . 3-10
Table 3-4: Pin and signal information for the antenna cable . . . . . . . . . . . . . . . . . . . 3-10
Table 3-5: Cables needed for RGPS connections . . . . . . . . . . . . . . . . . . . . . . . . . 3-11
Table 3-6: BCU local GPS cable description and part numbers. . . . . . . . . . . . . . . . . . 3-12
Table 3-7: Fiber optic cable description and part number . . . . . . . . . . . . . . . . . . . . 3-14
Table 3-8: BCU customer defined I/O cable description and part numbers. . . . . . . . . . . . 3-15
Table 3-9: BCU customer defined input connector pins 1–4 and 5–8 . . . . . . . . . . . . . . . 3-17
Table 3-10: BCU customer defined input connector pins 9–12 and 13–16 . . . . . . . . . . . . 3-17
Table 3-11: BCU customer defined output connector pins 1–2 and 3–4 . . . . . . . . . . . . . 3-18
Table 4-1: Conduit types and sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
Table 5-1: SAAP RF Head Assembly weight . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5
Table 6-1: Volatile organic compounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8
Table 6-2: BCUII cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-10
Table 6-3: Fiber optic cables (p/o upgrade kit) . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11
Table 6-4: Clip color to description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-15
Table 6-5: Fiber optic connections — 2X Modem card . . . . . . . . . . . . . . . . . . . . . . 6-15
Table 6-6: Single head per sector Modem card connections . . . . . . . . . . . . . . . . . . . 6-16
Table 6-7: DAP DUO single carrier Modem card connections . . . . . . . . . . . . . . . . . . 6-16
Table 6-8: Multi-carrier Modem card connections . . . . . . . . . . . . . . . . . . . . . . . . 6-16
Table 6-9: BCUII customer defined I/O cable description and part number . . . . . . . . . . . 6-44
Table 6-10: BCUII CIO Cable Color Code and Pin Numbers . . . . . . . . . . . . . . . . . . . 6-45
Table 6-11: AP control port cable pinout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-48
Table 7-1: Power cable description. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-12
Table 7-2: Power cable description. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-16
Table 7-3: Fiber optic cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-21
Table 8-1: Power cable description. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-12
Table 8-2: Power cable description. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-16
Table 8-3: Fiber optic cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-21
Table 10-1: Weights for Universal Pole Mounting brackets. . . . . . . . . . . . . . . . . . . . 10-13
Table 10-2: Weights for legacy 2.3 GHz and 2.5 GHz head brackets . . . . . . . . . . . . . . . 10-13
Table 10-3: Power cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-37

68P09306A99-E xix

OCT 2010



List of Tables

Table 10-4: Power cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-43
Table 10-5: Fiber optic cable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-48
Table 10-6: WAP650 (DAP DUO) — Single carrier Modem card connections . . . . . . . . . . . 10-52
Table 10-7: WAP650 (DAP DUO) — Multi-carrier Modem card connections . . . . . . . . . . . 10-52
Table 10-8: RF cable runs per head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-55
Table 11-1: Circuit breaker values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-10
Table 12-1: Outdoor BCUII Cabinet Voltage and Amperage . . . . . . . . . . . . . . . . . . . 12-3
Table 12-2: Cabinet, plinth, and wall/pole bracket dimensions . . . . . . . . . . . . . . . . . . 12-3
Table 12-3: Outdoor BCUII cabinet clearances. . . . . . . . . . . . . . . . . . . . . . . . . . 12-4
Table 12-4: Outdoor BCUII cabinet conduit sizes . . . . . . . . . . . . . . . . . . . . . . . . 12-5
Table 12-5: Outdoor BCUII weights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-6
Table 12-6: Volatile Organic Compounds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-6
Table 14-1: Clip color to description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-18
Table 14-2: Fiber optic connections — 2X Modem card . . . . . . . . . . . . . . . . . . . . . 14-18
Table 14-3: Single head per sector Modem card connections . . . . . . . . . . . . . . . . . . 14-19
Table 14-4: DAP DUO single carrier Modem card connections . . . . . . . . . . . . . . . . . . 14-19
Table 14-5: Multi-carrier Modem card connections . . . . . . . . . . . . . . . . . . . . . . . 14-19
Table 14-6: Cable AF information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-37
Table 14-7: BCUII customer defined I/O cable description and part number . . . . . . . . . . . 14-48
Table 14-8: BCUII Customer I/O cable color code and pin numbers . . . . . . . . . . . . . . . 14-49
Table 15-1: Hardware installation checklist . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-4
Table 16-1: Clip color to description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-16
Table 16-2: Fiber Optic Connections — 2X Modem card . . . . . . . . . . . . . . . . . . . . . 16-16
Table 16-3: Single head per sector Modem card connections . . . . . . . . . . . . . . . . . . 16-16
Table 16-4: DAP DUO single carrier Modem card connections . . . . . . . . . . . . . . . . . . 16-16
Table 16-5: Multi-carrier Modem card connections . . . . . . . . . . . . . . . . . . . . . . . 16-17
Table 17-1: Clip color to description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17-11
Table 17-2: Fiber optic connections — 2X Modem card . . . . . . . . . . . . . . . . . . . . . 17-11
Table 17-3: WAP450 (DAPVx) — Single head per sector Modem card connections . . . . . . . . 17-11
Table 17-4: WAP650 (DAP DUO) — Single carrier Modem card connections . . . . . . . . . . . 17-11
Table 17-5: WAP650 (DAP DUO) — Multi-carrier Modem card connections . . . . . . . . . . . 17-12
Table 18-1: Site calibration data collection . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-2
Table 18-2: Site commissioning data collection . . . . . . . . . . . . . . . . . . . . . . . . . 18-11
Table 18-3: LMT certification information . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-12
Table 18-4: Verifying the cards. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-18
Table 18-5: Site diagnostics data collection . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-30
Table 18-6: Alarm information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-43
Table 18-7: Customer alarms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-43
Table A-1: DAP U-bolt sizing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-4
Table B-1: Pinout for cables C and L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-4
Table C-1: Parts required to fabricate the MMI cable . . . . . . . . . . . . . . . . . . . . . . C-2
Table C-2: Fabricated MMI cable wire run list . . . . . . . . . . . . . . . . . . . . . . . . . . C-3
Table E-1: SAAP PSU Part Numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-2
Table E-2: DAP PSU Part Numbers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-2
Table F-1: Fiber optic cable part number and description . . . . . . . . . . . . . . . . . . . . F-3

xx 68P09306A99-E

OCT 2010



About
This
Manual

Diversity Access Point (DAP) and Smart
Antenna Access Point (SAAP) Hardware
Installation

■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

■

■

This manual contains general information and procedures for installation, and site clean up
of the Access Point (AP) hardware.

This manual does not take the place of a planning guide. All site-specific plans and information
must be completed before starting the installation.
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The following sections show the revision status of this document.

Version information

The following table describes the changes made to this document:

Version Date of issue Remarks

A DEC 2009 GA version for WiMAX4.x software release

B JAN 2010 Updated WAPBCUxx800 (SAAP)
installation procedures

C MAY 2010 Various technical updates

D AUG 2010 Included the fiber optic cleaning and
handling information; included the DAP
DUO fiber optic cabling procedure;
corrected DAP DUO — single carrier
modem card connector information;
included Site Commissioning chapter.

E OCT 2010 Updated the U-bolt information in the List
of tools and materials.

Release information

This section describes the changes in this document between release 3.x and 4.x:

• Added WAPxx650 — DAP DUO installation information.

• Added DAPVx to DAP DUO Upgrade chapter.

• Added 2XModem Cards to 4XModem Cards Upgrade chapter.

• Added Site Commissioning procedures

Resolution of Service Requests

The following Service Requests are resolved in this document:

Service Request CMBP Number Remarks

NA NA Initial release
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General information

General information
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

Purpose

Motorola documents provide the information to operate, install, and maintain Motorola
equipment. It is recommended that all personnel engaged in such activities be properly trained
by Motorola.

Motorola disclaims all liability whatsoever, implied or expressed, for any risk of damage, loss or
reduction in system performance arising directly or indirectly out of the failure of the customer,
or anyone acting on the customer's behalf, to abide by the instructions, system parameters,
or recommendations made in this document.

These documents are not intended to replace the system and equipment training offered by
Motorola. They can be used to supplement and enhance the knowledge gained through such
training.

NOTE
If this document was obtained when attending a Motorola training course, it is not
updated or amended by Motorola. It is intended for TRAINING PURPOSES ONLY. If it
was supplied under normal operational circumstances, to support a major software
release, then Motorola automatically supplies corrections and posts on the Motorola
customer website.

Cross references

References made to external publications are shown in italics. Other cross references,
emphasized in blue text in electronic versions, are active links to the references.

This document is divided into numbered chapters that are divided into sections. Sections are
not numbered, but are individually named at the top of each page, and are listed in the table of
contents.

Document banner definitions

A banner indicates that some information contained in the document is not yet approved for
general customer use. A banner is oversized text on the bottom of the page, for example,
PRELIMINARY — UNDER DEVELOPMENT
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Text conventions

Text conventions

The following conventions are used in Motorola documents to represent keyboard input text,
screen output text, and special key sequences.

Input

Characters typed in at the keyboard are shown like this sentence.
Items of interest within a command appear like this sentence.

Output

Messages, prompts, file listings, directories, utilities, and environmental

variables that appear on the screen are shown like this sentence.

Items of interest within a screen display appear like this sentence.

Special key sequences

Special key sequences are represented as follows:

CTRL-c or CTRL+C Press the Ctrl and C keys at the same time.

CTRL-SHIFT-c or
CTRL+SHIFT+C

Press the Ctrl, Shift, and C keys at the same time.

ALT-f or ALT+F Press the Alt and F keys at the same time.

ALT+SHIFT+F11 Press the Alt, Shift and F11 keys at the same time.

¦ Press the pipe symbol key.

RETURN or ENTER Press the Return or Enter key.
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Contacting Motorola
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

Motorola appreciates feedback from the users of our documents.

24–hour support

If you have problems regarding the operation of your equipment, contact the Customer Network
Resolution Center (CNRC) for immediate assistance. The 24–hour telephone numbers are listed
at https://mynetworksupport.motorola.com. Select Customer Network Resolution Center
contact information. Alternatively if you do not have access to CNRC or the internet, contact
the Local Motorola Office.

Ordering documents and CD-ROMs

With internet access available, to view, download, or order documents (original or revised), visit
the Motorola customer web page at https://mynetworksupport.motorola.com, or contact your
Motorola account representative.

Without internet access available, order hard-copy documents or CD-ROMs from your Motorola
Local Office or Representative.

If Motorola changes the content of a document after the original printing date, Motorola
publishes a new version with the same part number but a different revision character.

Questions and comments

Send questions and comments regarding user documentation to the email address:
mydocs@motorola.com.

Errors

To report a documentation error, call the CNRC (Customer Network Resolution Center) and
provide the following information to enable CNRC to open an SR (Service Request):

• The document type

• The document title, part number, and revision character

• The page number with the error

• A detailed description of the error and if possible the proposed solution

68P09306A99-E 5

OCT 2010



WiMAX FCC Requirements

WiMAX FCC Requirements
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Content

This section presents Federal Communications Commission (FCC) Rule Part 15 requirements
and compliance information for the MOTOwi4™ Access Point products.

Radio Frequency exposure

WARNING
This equipment is designed to generate and radiate radio frequency (RF) energy. It
should be installed and maintained only by trained technicians. Licensees of the
Federal Communications Commission (FCC) using this equipment are responsible for
insuring that its installation and operation comply with FCC regulations (47 C.F.R. &
1.1310) designed to limit human exposure to RF energy.

FCC Part 15 Requirements

Part 15.19a(3) - Information to User

NOTE
This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions:

1. This device may not cause harmful interference, and

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

Part 15.21 - Information to User

NOTE
Changes or modifications that change the FCC type approved configuration of the
equipment could void the user's authority to operate the equipment.
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FCC Part 15 Requirements

15.105(b) - Information to User

NOTE
This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed
to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause
harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be determined by
turning the equipment OFF and ON, the user is encouraged to try to correct the
interference by one or more of the following measures:

• Reorient or relocate the receiving antenna

• Increase the separation between the equipment and receiver.

• Connect the equipment into an outlet on a circuit different from that to which
the receiver is connected.

• Connect the equipment into an outlet on a circuit different from that to which
the receiver is connected.

• Consult the dealer or an experienced radio/TV technician for help.
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FCC Part 15 Requirements

DAP label and location

WAPxx400

A label like the one illustrated is located on the exterior of the head. Depending on the market,
all symbols shown may not apply.

WAPxx420

A label like the one illustrated is located on the exterior of the head. Depending on the market,
all symbols shown may not apply.

420
420
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FCC Part 15 Requirements

WAPxx450

A label like the one illustrated is located on the exterior of the head. Depending on the market,
all symbols shown may not apply.

WAPxx655

A label like the one illustrated is located on the exterior of the head. Depending on the market,
all symbols shown may not apply.

655

7
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WAPBCU label

A label like the one illustrated is attached to the rear of the unit near the dc/ac input power
connectors. Depending on the market, all symbols shown may not apply.

m
WAPBCU

THIS DEVICE COMPLIES WITH PART 15 OF THE FCC RULES.
OPERATION IS SUBJECT TO THE FOLLOWING 2 CONDITIONS:

(1) THIS DEVICE MAY NOT CAUSE HARMFUL INTERFERENCE, AND 
(2) THIS DEVICE MUST ACCEPT ANY INTERFERENCE RECEIVED.

MODEL SG1669

50

INPUT: 20-30VDC   78A MAX
 

LISTED
I.T.E
3HNJ

THIS CLASS B DIGITAL APPARATUS COMPLIES WITH CANADIAN IDES-003.
CET APPAREL NUMERQUE DE LA CLASSE B EST
CONFORME A LA NORME NMB-003 DU CANADA.

INCLUDING INTEREFENCE THAT MAY CAUSE HARMFUL UNDERSIRED OPERATION.

OUTPUT: 54VDC   16A MAX

WAPBCU—II label

A label like the one illustrated is attached to the top of the unit. Depending on the market,
all symbols shown may not apply.

WAPBCU-II

INPUT: -39 to -60VDC 13A MAX

THIS DEVICE COMPLIES WITH PART 15 OF THE FCC RULES.
OPERATION IS SUBJECT TO THE FOLLOWING 2 CONDITIONS:

(1) THIS DEVICE MAY NOT CAUSE HARMFUL INTERFERENCE, AND 
(2) THIS DEVICE MUST ACCEPT ANY INTERFERENCE RECEIVED.

THIS CLASS B DIGITAL APPARATUS COMPLIES WITH CANADIAN IDES-003.
CET APPAREL NUMERQUE DE LA CLASSE B EST
CONFORME A LA NORME NMB-003 DU CANADA.

INCLUDING INTEREFENCE THAT MAY CAUSE HARMFUL UNDERSIRED OPERATION.

m

MODEL SG1750
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FCC Part 15 Requirements

WAPBCU-II OE label

A label like the one illustrated is attached inside of the door. Not all symbols are depicted and
may vary depending on the market.
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DAP (RF Head) / BCU cross reference
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

NOTE

• Refer to the MyNetworkSupport website for additional information such as
EU Declaration of Conformities and UL/CB Scheme Safety Authorizations/CB
Certificates at: https://mynetworksupport.motorola.com/showcon-
tent.asp?fname=regulatory-docs.asp.

• An account is required to access this information. See https://mynetworksup-
port.motorola.com/mns_login.pdf for more information.
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation DAP (RF Head) / BCU cross reference

Table 1 DAP (RF Head) / BCU cross reference

DAP (RF
Head) Name Frequency Band Regulatory ID on DAP

Label (if applicable) WAPBCU WAPBCU (high
power PSUs)

WAPBCU-I
(indoor)

WAPBCU-I
(GAP) WAPBCU-II WAPBCU-II-OE

2.3 GHz CE (ETSI) * *

2.5 GHz

CE (ETSI) & FCC:
IHET7HT1
See Note.
IC:-109D-WAP25400

* *
WAPxx400
(DAPIx)

3.5 GHz IC:-109D-WAP35400 * *

WAPxx420
(DAPIIx)

3.5GHz
CE (ETSI) &
IC:-109D-WAP35420

* * *

2.3GHz CE (ETSI) * * *

2.5GHz
CE (ETSI) &
FCC: IHET7JC1
IC:-109D-WAP25450

* * * *WAPxx450
(DAPVx)

3.5GHz
CE (ETSI)
IC:-109D-WAP35450

* * *

WAPxx600
(GAP)

2.5GHz FCC: IHET7HM1 *

WAPxx800
(SAAP)

3.5GHz CE (ETSI) *

NOTE
Earlier WAP25400 models may be labeled with FCC IDs of IHET7GT1 or IHET7HN1. These have been superseded by IHET7HT1.

* = supported configuration
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Overview Chapter 1: Introduction

Overview
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This document provides information pertaining to the hardware and cabling installation for the
indoor and outdoor version of the Motorola Access Point (AP) Hardware. The specific hardware
units discussed in this manual are:

• WAPxx400 (DAPIx)

• WAPxx420 (DAPIIx)

• WAPxx450 (DAPVx)

• WAPxx650 (DAP DUO)

• WAPxx800 (SAAP)

• BCUI

• BCUII — indoor and outdoor

Not a planning guide

This manual does not take the place of a planning guide. All site-specific plans and information
should be completed before starting the installation. The site-specific information determines
the exact placement of the frames and cables.

Follow the site plan

Items and cables are covered in the installation procedure that may not apply to a specific site
configuration. Refer to the site plan to determine which items and cables are installed. Skip
over those procedures for items and cables that are not required.

Prerequisites

The following are the three major prerequisites:

• A Structural Engineer has specified the procedure, tools, and equipment to mount the
frame to the floor.

• All the site preparations (including power) are completed according to the site plan.

• All site planning and configuration information is available.
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Manual order

Manual order

The manual order outlines the content make up starting with Chapter 1 and continuing through
Chapter 9. The appendices provide additional information about installation not otherwise
covered in the chapters.

Chapter 1

Introduction — A brief outline of the manual. It also provides a list of additional documents and
tools necessary to complete the procedures.

Chapter 2

Site Preparation — This chapter contains the information for site verification and shipping, and
handling of the hardware.

Chapter 3

Cable Descriptions — This chapter contains general information on the cabling available for
the BCU and RF head.

Chapter 4

Access Point Hardware Installation — This chapter contains general information and procedures
for installing the Base Control Unit (BCU) and RF head.

Chapter 5

WAPBCUxx800 (SAAP) Installation — This chapter contains general information and procedures
for installing the Smart Antenna Access Point (SAAP) RF head Assembly which is comprised of
the RF head and antenna radome.

Chapter 6

WAPBCUxx420 (DAPIIx) Installation — This chapter covers installation of the DAPIIx RF head
with the BCU or BCUII.

Chapter 7

WAPBCUxx450 (DAPVx) Installation — This chapter covers installation of the DAPVx RF head
with the BCU or BCUII.

Chapter 8

WAP35450 (DAPVx 3.5 GHz) Installation — This chapter covers installation of the DAPVx RF
head with the BCUII.
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Manual order Chapter 1: Introduction

Chapter 9

Optional Equipment — This chapter contains general information and procedures for installing
optional equipment.

Chapter 10

WAPxx650 DAP DUO Installation — This chapter covers installation of the DAP DUO RF heads
with the BCUII.

Chapter 11

Outdoor BCUII Introduction — This chapter provides generic figures and the installation
procedure order for the Outdoor BCUII.

Chapter 12

Outdoor BCUII Site Verification — This chapter provides for site verification.

Chapter 13

Outdoor BCUII Installation — This chapter provides procedures to install the Outdoor BCUII on
a floor, wall, or pole.

Chapter 14

Outdoor BCUII Cabling — This chapter provides the procedures to install the cabling that
connects to the Outdoor BCUII cabinet. This chapter includes power and signal cable
installation procedures.

Chapter 15

What is Next and Cleanup — This chapter contains general information and procedures for site
clean up and installation checklist.

Chapter 16

DAPVx to DAP DUO Upgrade — This chapter provides procedures to upgrade an existing
WAP450 (BCUII and DAPVx) system to a WAP650 (BCUII and DAPVx heads in a DAP DUO
configuration) system.

Chapter 17

2X Modem Cards to 4X Modem Cards Upgrade — This chapter provides the procedures to
upgrade an existing BCUII with 2X Modem cards to a BCUII with 4X Modem cards.
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Product description

Chapter 18

Site Commissioning — This chapter provides the site commissioning procedures.

Appendix A

Alternate DAP RF Head Installation — This appendix contains general information and alternate
procedures for RF Head installation.

Appendix B

Alternate RGPS Installation — This appendix contains general information and alternate
procedures for RGPS installation.

Appendix C

MMI Cable Fabrication — This appendix contains general information and a procedure for
manufacturing an MMI cable when the SLN2006A kit is not available.

Appendix D

High Gain Antenna Installation — This appendix contains general information and a procedure
for installing the high gain antenna.

Appendix E

Power Supply Unit Information — This appendix contains general information on the PSUs
available for DAP and SAAP BCU.

Appendix F

Alternate DAPIIx RF Head Installation — This appendix contains general information and
alternate procedures for DAPIIx RF Head installation.

Product description

The Access Point (AP) hardware is made up of two component assemblies: the BCU and the
RF head. The BCU contains the signal processing and interface hardware, and the RF head
contains the TX and RX components, and BCU interface hardware.
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Recommended documents Chapter 1: Introduction

Recommended documents

The following documents may be required to assist in the installation of AP Hardware.

• Standards and Guidelines for Communication Sites

Hard copy (Motorola Part Number 6881089E50)

CD-ROM (Motorola Part Number 9882904Y01)

• Site Document (generated by Motorola Systems Engineering), which includes:

Site-specific documentation

Channel allocation

Contact list (customer)

Ancillary/expendable equipment list

Site wiring lists

Contact list (Motorola support)

Job box inventory

• Demarcation Document (Scope of Work agreement).

• Installation manuals for Non-Motorola equipment (for reference purposes).

Abbreviations and acronyms

Table 1-1 lists the uncommon abbreviations and acronyms that appear within the manual.

Table 1-1 Abbreviations and acronyms

Term Definition

AP Access Point

BCU Base Control Unit

BCU I/O Base Control Unit Input/Output

CBC Circuit Breaker Card

DAC Direct Air Cooling

DAP Diversity Access Point

Continued
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Abbreviations and acronyms

Table 1-1 Abbreviations and acronyms (Continued)

Term Definition

MSO Medium Stability Oscillator

NOTE
Used interchangeably with Q-HSO.
Primarily used as a back-up oscillator
when Q-HSO is not available.

PSU Power Supply Unit

Q-HSO Quartz-High Stability Oscillator

RFCU Radio Frequency Carrier Unit

RFGPS Radio Frequency Global Positioning System

RGPS Remote Global Positioning System

SAAP Smart Antenna Access Point
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Tools and Materials
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■
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Introduction

Most of the tools and materials depend on the style of the wall or pole on which the mounting
bracket is installed. The tools and materials required to install the BTS hardware are specified
for each mounting style. Due to the variability of mounting styles, additional tools and materials
may be required to meet the specific site needs.

Tools and materials

The tools and materials listed in Table 1-2 are recommended to perform the various installation
procedures safely. Not all the tools are used in all procedures.
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Tools and materials

Table 1-2 Tools and materials

Hand Tool Materials Purpose

Adjustable Torque ratchet
and metric/standard socket
set

Customer Supplied For general torquing of bolts and
nuts.

Cordless Power Drill, 1/4 in.
(6.3 mm) or 3/8 in. (9.5 mm)
drive

Appropriate wood and masonry
drill bits (Standard set may be
adequate) Customer Supplied

Drill holes in wood and light
concrete.

Bucklestrap Cutting Tool (Motorola PN 6604809N01) For the pole mounting brackets

Tape Measure Customer Supplied General-purpose measurement

Tin Snips Customer Supplied General-purpose metal cutting

Safety Glasses Customer Supplied Eye Safety

Knife or Box Cutter Customer Supplied General-purpose cutting

13/16 Breakaway Torque
Wrench 38 in-lbs

Customer Supplied N Connectors

Block and Tackle Customer Supplied Lifting/lowering components

No. 2 Blade Screw Driver Customer Supplied General Purpose

Electrical Tape Customer Supplied General Purpose

Adjustable Crescent Wrench Customer Supplied General Purpose

T30 Torx Screw Driver Customer Supplied General Purpose

Tie-wraps Customer Supplied General Purpose, varying lengths.

Crimp Tool Customer Supplied Ground wires

Cold Galvanization Spray Customer Supplied Covering minor scratches on
galvanized components

Torque Wrench Customer Supplied Capable of 0 - 30 ft-lbs

Hack Saw Customer Supplied Cutting metal
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Power Requirements
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

Power requirements

Table 1-3 through Table 1-6 provide power requirements for indoor and outdoor DAP Vx
configurations.

Table 1-3 Indoor DAP Vx 2.3/2.5 GHz power requirements

3–Sector / 4–Sector
Power (W)

2x Modem 4x Modem

Typical Power 264 234

Maximum Power 364 328

Table 1-4 Outdoor DAP Vx 2.3/2.5 GHz power requirements

3–Sector 4–Sector
Power (W)

2x Modem 4x Modem 2x Modem 4x Modem

Typical Power 679 649 694 665

Without Cold Start
Heater

896 860 919 883

Maximum
Power With Cold Start

Heater
1073 1073 1095 1095

Table 1-5 Indoor DAP Vx 3.5 GHz power requirements

3–Sector / 4–Sector
Power (W)

2x Modem 4x Modem

Typical Power 264 234

Maximum Power 364 328

Table 1-6 Outdoor DAP Vx 3.5 GHz power requirements

3–Sector 4–Sector
Power (W)

2x Modem 4x Modem 2x Modem 4x Modem

Typical Power 683 654 701 671

Without Cold Start
Heater

896 860 919 883

Maximum
Power With Cold Start

Heater
1073 1073 1095 1095
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Power requirements

Table 1-7 through Table 1-9 provide power requirements for indoor and outdoor DAP DUO
configurations. DAP DUO configuration requires four 4X Modem cards.

Table 1-7 Indoor DAP DUO 2.3/2.5/3.5 GHz power requirements

Power (W) 3–Sector / 4–Sector

Typical Power 358

Maximum Power 484

Table 1-8 Outdoor DAP DUO 2.3/2.5 GHz power requirements

Power (W) 3–Sector 4–Sector

Typical Power 820 851

Without Cold Start
Heater

1084 1128

Maximum
Power With Cold Start

Heater
1141 1185

Table 1-9 Outdoor DAP DUO 3.5 GHz power requirements

Power (W) 3–Sector 4–Sector

Typical Power 829 863

Without Cold Start
Heater

1084 1128

Maximum
Power With Cold Start

Heater
1141 1185
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WAPBCUxx400 (DAPIx) Equipment Identification
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Introduction

The basic WAPBCUxx400 hardware consists of a Base Control Unit (BCU) and an RF Head
(DAPIx). Furthermore, the BCU consists of one shelf of cards and modules within a metal
enclosure. AC or dc voltage powers the BCU. The dc voltage from the BCU powers the RF head.
The DAPIx, DAPIIx, and DAPVx RF heads are interchangeable.

Base Control Unit

Figure 1-1 displays the BCU in an outdoor configuration.

Figure 1-1 Base Control Unit (BCU)

D2_BCU_Iso.eps

DAP RF head

Figure 1-2 displays the DAP RF head hardware.
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation BCU hardware identification

Figure 1-2 DAP RF head

D2_DAP_RF_Head.eps

DC Power Connector 

Fiber Optic

RF Connector

Ground

Radome

RF Connector

Connector

Location

TRX

BCU hardware identification

Figure 1-3 displays the contents of the Base Control Unit (BCU). Except for the Mounting
Bracket Assembly, all the items shown are already installed in the BCU. The number of cards
installed in the BCU card cage depends on the configuration that was ordered. Maximum
number of cards in the BCU card cage is listed as follows:

• 1 – Alarms Card

• 1 – Circuit Breaker Card

• 4 – Modem Cards

• 2 – Controller Cards

• 3 – Power Supply Units

The I/O Panel is always installed and located in the Customer Interface compartment.
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Heater is installed when the BCU is ordered.

NOTE
If the Outdoor option was not ordered, the heater may not be present.

Figure 1-3 BCU hardware

Alarm Card Site Controller Card Modem Card Circuit Breaker Card

PSU

BCU Chassis

Wall/Pole Mount BracketI/O Panel

Heater Fan Tray

D2_BCU_hardware.eps
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation DAPIx
RF head connector identification

Figure 1-4 shows the three possible Power Supply Modules (PSMs) available for the BCU.
Physically they are the same size. Any configured BCU must have the same PSMs in all the slots.
The PSMs cannot be mixed within a BCU. The DAPIx uses +27 V dc or –48 V dc or vac. The
SAAP uses only -48 V dc or vac. The SAAP PSMs are 900 W, compared to DAP 750 W units.

Figure 1-4 Power supply modules

Green LED
Red LED

On / Off
Switch 

Module
Handle

Mounting 
Screw

KIT NUMBER

SERIAL NUMBER

KIT NUMBER

SERIAL NUMBER

KIT NUMBER

SERIAL NUMBER

+27 VDC
   PSM

-48 VDC
   PSM

120 / 240 VAC
        PSM

ACTIVE

ALARM

ACTIVE

ALARM

ACTIVE

ALARM

CAUTION
 SWITCH OFF UNIT
BEFORE REMOVING

CAUTION
 SWITCH OFF UNIT
BEFORE REMOVING

CAUTION
 SWITCH OFF UNIT
BEFORE REMOVING

WARNING
UNIT MAY BE HOT TO TOUCH

WARNING
UNIT MAY BE HOT TO TOUCH

WARNING
UNIT MAY BE HOT TO TOUCH

Mounting
Screw

120/240 VAC
      

-48 / -60 VDC+ 27 VDC

D2_pwr_sply_moduls.eps

DAPIx RF head connector identification

The DAPIx RF head assembly consists of a two antenna element using a single radome and a
Transmit/Receive RF module (RF head).
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Figure 1-5 DAPIx RF head connectors

RFCU

DC Power Connector 

Fiber Optic 
Connector

RF Connector

RF Connector

Ground Location

Radome

RF Connector

RF Connector

D2_DAP_RFHead_Connectors.eps

NOTE
The DAP RF heads have no customer serviceable parts.
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation DAPIx
RF head connector identification

The 48 inch radome model is designed to use the same RFCU as the 27 inch model. However,
the 48 inch model requires longer RF cables between the radome and the RFCU.

Figure 1-6 High gain radome antenna (48 inch)

FRONT ISOMETRIC VIEW

RF Connector RF Connector

D2_high_gain_radome_antenna.eps

68P09306A99-E 1-17

OCT 2010



Fiber Optic Cleaning and Handling Chapter 1: Introduction

Fiber Optic Cleaning and Handling
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Optical fiber cables contain an inner core and an outer protective sheath. The inner core is a
strand of glass coated by a cladding (sometimes in two layers). The outer protective sheath
provides mechanical protection.

The fiber acts as a light waveguide. For the link to work correctly, light must be propagated
with minimal loss from one end to other end of the fiber. Certain problems can prevent this
from happening, resulting in a potentially faulty link. Take care to ensure that the procedures
given in this section are followed.

Minimum bend radius

All optical fibers have a minimum bend radius as shown in Figure 1-7. This radius represents
the smallest circle that is formed from a loop of fiber, that is how tight it can be coiled, looped,
or bent. Always follow the fiber manufacturers guidelines for the minimum bend radius for
their fiber.

CAUTION
Do not bend fibers tighter than the minimum bend radius, under any circumstances.

If fibers are bent tighter than the minimum bend radius, following are the two possible effects:

• Excessive light loss can occur from the outside of the bend, resulting in loss of performance.

• The fiber can fracture due to microscopic imperfections in the surface. This type of break
is invisible externally. When such a break occurs, excessive light loss would be permanent
and light would be scattered and reflected from the break in the fiber. Straightening the
fiber does not help and the whole assembly requires replacement.
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Figure 1-7 Fiber optic minimum bend radius

D2_FO_min_bend_rad.eps

Fiber manufacturers minimum
bend radius guideline

Fiber Optic Cable

If the fiber is under tension (being stretched), the bend radius should be much larger, at least
doubled. This is because the tension in the fiber can increase the possibility of damage.

When in doubt about the radius, allow the fiber to form its natural bend radius by allowing it
to bend under gravity. The natural bend radius is normally greater than the minimum bend
radius as shown in Figure 1-7.

Fiber optic strain relief

At all times the connected fiber must not be under excessive tension. Strain relief must be
applied in all instances when there is a possibility of the fiber optic cable being placed under
tension.

Protecting fibers and connectors

To maintain good light transmission through the fiber optic link, it is essential to maintain
cleanliness of the connector end surfaces and/or bare fiber ends.

At all times when the fibers are not connected into the system, fit the connector protective
caps and ensure that they are maintained in the required position. This protecting fibers are
especially important when routing fibers during installation.
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Cleaning fibers and connectors

Cleanliness of fiber connectors and terminations is essential. Contamination can occur if the
connector is left uncovered or if the connectors are mishandled. Contaminants may even be
present in the connectors and terminations when supplied. Connectors must be cleaned anytime
the fiber is handled and when contamination is suspected.

Fiber optic cleaning kit

Recommended products

Dry cleaning products:

• CLETOP Reel-type dry cleaning product

• CLETOP Stick-type dry cleaning swab

• Tyton Hellerman Corp Fiberclean Fiber Optic Connector Cleaning System

• Huber and Suhner for ODC fiber connectors

Inspection products:

• NoyesTM Optical Fiber Scope OFS-300 200X

Compressed air:

• Tech Spray™ ENVI-RO-TECH™ DUSTER 1671 Inert Dusting Gas

NOTE
All fiber connectors cannot utilize the same cleaning products. To ensure that the
correct cleaning kit and cleaning procedure is used for a particular fiber connector,
refer to the manufacturers instructions.

Cleaning fiber optic

WARNING
There is a possibility of laser radiation when fiber optic cables are disconnected. Do not
look directly into cables. Radiation can come from either the data in/out connectors or
unterminated fiber optic cables connected to data in/out connectors. Ensure that power
is disconnected from the transmitting source before disconnecting the fiber cable.
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CAUTION
Adhere to the following rules to avoid damage to fibers when carrying out the cleaning
procedures. Do not scrub the fiber against the fabric or clean over the same surface
more than once. This can potentially contaminate or cause scratches damaging your
connector. Properly dispose of the cleaning wipes and swabs. Never reuse a cleaning
wipe or swab. Be careful not to contaminate the cleaning area of the wipe or swab
with your hands.

NOTE
The following procedures are for use with CLETOP cleaning kits. For other cleaning
kits, the procedures may differ. Refer to the manufacturers instructions supplied
with the cleaning kit.

Perform Procedure 1-1 to clean unmated connectors and adapters.

Procedure 1-1 Cleaning unmated connectors and adapters

1 Clean the ferrule by wiping the outside circumference of the ferrule, using
either a dry swab or swab moistened with 99% pure isopropyl alcohol.

2 Clean the connector end face using a pre-moistened alcohol wipe, that is, a
lint free paper and isopropyl alcohol or a dry connector cleaning tool. Refer to
Recommended products on page 1-20 the list of recommended products.

Using the pre-moistened, wipe the surface in a figure eight motion or a
straight down twisting motion, two or three times using a clean portion of the
cloth each time.

D2_pre_moist.eps

Using a dry stick swab, wipe the surface of the connector in a twisting motion
two or three times using a clean portion of the swab each time. Using the dry
reel tape cleaning product wipe the surface of the connector along the tape in

Continued
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Procedure 1-1 Cleaning unmated connectors and adapters (Continued)

a straight line, two or three times.

D2_dry_stick_swab.eps

Use a clean section of tape each time, follow up with a dry cloth using the
same motion to absorb any excess alcohol.

3 Clean the adapter inside sleeve using a moistened swab by inserting the swab
into the adapter and pulling it out with a twisting motion.

To remove any excess alcohol, use a dry swab in the same way. Finally spray
filtered non residue compressed air through the adapter from both directions.

4 Inspect the connectors and adapters. Use the 200X magnification scope to
view the end face of the connector, for dust particles or dried residue. If
contamination is still present, clean again.

Perform Procedure 1-2 to clean connectors and adapters when one connector cannot be
removed.

Follow instructions for cleaning the unmated connector as described in Procedure 1-1.

Procedure 1-2 Cleaning mated connectors and adaptors

1 Use a swab moistened with 99% pure isopropyl alcohol.

2 Insert swab into the open end of the adapter until gentle contact is made with
the connector on the opposite side.

Continued
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Procedure 1-2 Cleaning mated connectors and adaptors (Continued)

D2_insert_swab.eps

3 Turn the swab in one circular motion as it is pulled from the adapter. (that is
do turn the swab in either clockwise or counter clockwise direction, do not
turn the swab back and forth pressing against the connector, this may cause
scratching if a large contaminant is present.

4 Follow with a dry swab to absorb any excess alcohol.

5 Spray into the open end of the adapter with filtered non-residue compressed
air.

6 Inspect the connectors and adapters. Use the 200X magnification scope to
view the end face of the connector, for dust particles or dried residue. If
contamination is still present, clean again.
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This chapter provides the procedures and information to verify that the site is ready for
equipment installation. It also provides procedures to ensure the safety of the installation
personnel, protect the equipment from damage, and verify the site layout parameters.

WARNING
Every effort shall be made to provide a safe working environment for all installation
and service personnel.

Installation

This BCU may be installed indoors or outdoors. The RF head is installed outdoors. The site
preparation depends on the type of installation and the site characteristics.

Site manager

The site manager is the person in charge and responsible for the full site.

Verification and procedures

Verifications typically have the installer check with the site manager that a condition has been
previously checked or the procedure previously performed and meets a stated specification.

Inspections typically have the installer personally checking that a condition or item meets
stated specifications.

The verifications and procedures provided in this chapter are as follows:

• Internal site inspections

• Preparing site for the arrival of equipment

• Site layout verification
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Description

This information covers various topics not all which are needed at every site. Based on the site
characteristics, execute the steps that apply to the site. Before installing the equipment, perform
the following to ensure the safety of installation personnel and to protect the equipment.

Equipment arrival

Before the equipment arrives, indicate to the transport company an area at the site where the
equipment can be unloaded and, if necessary, unpacked. Carefully deliver the equipment,
along with the dollies and padding required to safely move the equipment from the unloading
area to the cell site.

Outdoor site preparation for the equipment

Procedure 2-1 Prepare the outdoor site for the BTS

1 Consult the site manager.

2 Locate the demarcation blocks for external utilities.
Verify that they are shown on the Site Engineering documents, and
determine the required cable routing back to the equipment frames.

3 Verify the following:

• AC or dc power is available and meets the site documentation
specifications.

• Pole and/or wall mounting structures are adequate.

• Outdoor cable runs are installed and meet local building codes.

• Customer input termination tie points are available.

• There is access to move the equipment to the desired mounting area.

• There is sufficient space for installation and service access to the
equipment.

• Customer supplied shelters are installed.

Continued
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Procedure 2-1 Prepare the outdoor site for the BTS (Continued)

• General safety inspection to ensure a safe working environment for
personnel and protection of equipment.

• Lighting and power for installation and maintenance personnel.

• The mounting location meets the air quality for Volatile Organic
Compounds as shown in Table 2-1

Indoor site preparation or the equipment

Procedure 2-2 Prepare the indoor site for the BTS

1 Consult the site manager.

2 Locate the demarcation blocks for internal utilities.
Verify that they are shown on the Site Engineering documents, and determine
the required cable routing back to the equipment frames.

3 Verify the following:

• General safety inspection to ensure a safe working environment for
personnel and protection of equipment.

• Lighting and power for installation and maintenance personnel.

• Appropriate general space to install the DAP/DAPIIx/SAAP equipment.

• Availability of appropriate electrical ground connections for the
DAP/DAPIIx/SAAP equipment.

• Access to, and routing of; input power, RF output, and general
interconnection cabling space.

• Availability of appropriate rated input power (line voltage and current).

• Minimum distance to access the front and rear of the BCU equipment.

• Minimum distance for air flow circulation around the BCU equipment.

• Level surface and enough floor support to handle the weight of the BCU
equipment, frame, and cabling.

• BCU plinth anchor bolts have been placed in the appropriate location
in the floor.

• Surge arrestors/lightning arrestors are available for external cabling.

• Staging area for equipment arrival, unpacking, and transportation
equipment for moving the DAP/DAPIIx/SAAP equipment.

Continued
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Procedure 2-2 Prepare the indoor site for the BTS (Continued)

• Compliance with any site engineering documentation and specifications.

• The mounting location meets the air quality for Volatile Organic
Compounds as shown in Table 2-1.

Volatile organic compounds (VOC)

Table 2-1 Volatile organic compounds

Compound Value

Sulfur Dioxide <50 ppb

Hydrogen Sulfide <40 ppb

Ammonia <500 ppb

NO <500 ppb

NO2 <200 ppb

HNO3 <15 ppb

Ozone <125 ppb

Gaseous Chlorine (HCL + CI2) <5 ppb

All other volatile organic compounds <1200 ppb or 5000 µg/m3

The BCUII is tested to the limits specified in this table.
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Shipping and Handling
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Overview

This chapter describes how the BCU and RF Head are packaged for shipping and how to unpack
the units in preparation for installation.

How equipment is shipped

At the factory, the BCU and RF Head are packed in separate containers or on separate pallets.
The containers if used, are either wood or cardboard with packing material to protect the units.

If pallets are used, the units are wrapped in packing material and strapped to the pallet. Plastic
wrapping is used to encase the units, provide protection, and secure the units to the pallets.

The BCU is shipped with all cards/modules and internal cabling installed.

The RF Head is partially assembled and shipped.

How equipment arrives

The equipment is delivered through an outside transport company. Before the equipment
arrives, the transport company is told where on the site the equipment can be unloaded and,
if necessary, unpacked. The equipment shall be safely delivered to and carefully unloaded at
the site. All necessary moving accessories (dollies and padding) required to safely move the
equipment from the unloading area to the cell site is included. The site should also have the
following items available: outdoor weather protection and power for temporary lighting, and
power tools.

Unpacking

The unpacking process requires the following procedures be completed:

1. Unpack the shipping container

2. Inventory the shipping container

3. Inspect equipment for damage

Recommended tools

The tools in Table 2-2 are recommended to assist in opening the containers housing the
equipment.
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Table 2-2 Recommended unpacking tools

Qty. Description

1 Tin snips

1 Knife, box cutter, scissors

BCU unpacking diagrams

Figure 2-1 and Figure 2-2 display the procedure to unpack the equipment.

Figure 2-1 BCU shrink wrapped shipment

Pole Mount Bracket Container

Boxes are shrinkwrapped to pallet

DAP Container

Pallet Container

BCU Container

D2_BCU_shrnk_wrped_shpmnt.eps
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Figure 2-2 BCU cardboard shipping container

BCU

Styrofoam Packing

Cardboard Box

Styrofoam Packing 
(See note1)

Wood Crate

D2_BCU_crdbord_shping_cntainer.eps

Unpacking a shrink wrapped shipment

Perform the steps in Procedure 2-3 to unpack the equipment from a container or shrink wrap.
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shrink wrapped shipment

Procedure 2-3 Unpacking equipment from a cardboard container or shrink wrap

1 Inspect for damage.

NOTE
Components may or may not be delivered on one pallet or in one
cardboard container. Procedure assumes that components are
delivered in separate cardboard containers or containers on one
pallet.

2 Using a knife or equivalent, carefully cut the shrink wrap.

3 Cut bands securing the pole/wall mounting bracket container to the top of
BCU container.
Remove the pole/wall mounting bracket container, and place it to one side.

4 Cut bands securing the RF Head container and RF Head mounting bracket
container to the pallet.

5 Cut bands securing the RGPS container to pallet.

6 Proceed to Procedure 2-4.

7 Separate individual shipping containers carefully.
Check for damage to containers.

8 Proceed to Procedure 2-4.

Procedure 2-4 Remove outdoor equipment from the container

1 Open shipping container holding BCU.

2 Open the shipping container holding the GPS equipment.

3 Lift off the cardboard container covering the BCU.
Find and remove the equipment door key.
Remove the upper Styrofoam padding.

4 Open the shipping container holding the BCU mounting bracket. Proceed
to step 6.

5 Open the cardboard container holding the BCUII.
Remove the container holding the attaching hardware.
Remove the upper Styrofoam padding.

6 Open the shipping container holding the RF Head.
Open the shipping container holding the 2 RF head mounting brackets. The
pole mount is shipped in its own separate container. The DAP comes with
wing brackets that interface with the pole mount bracket.

7 Upon opening containers, if components are enclosed in plastic, use a knife
or equivalent to carefully cut the plastic away.

Continued
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Procedure 2-4 Remove outdoor equipment from the container (Continued)

8

NOTE
The BCU weighs a maximum of 68 kg (150 lbs). Recommend that
a minimum of two people be present to move the BCU.

Remove the BCU.

9 Use the key to open the door. Verify that the cards and modules are installed.

10 If the BCU is to be pole mounted, check that the BCU has part of the
mounting bracket already attached. Remove the BCU pole/wall mounting
bracket assembly from its container.

11 Remove the DAP RF Head from its container.

12 Remove the DAP RF Head mounting bracket assembly from its container.

13 Remove the GPS equipment from its container.

14 Take an inventory of equipment received.
Report the extent of any equipment damage to the transport company and to
appropriate management personnel.
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This chapter provides the descriptions of site cabling.

Procedures for routing cables (through metallic or conductive conduit) to the outdoor equipment
are found in Chapter 4 Access Point Hardware Installation.

NOTE
Cabling is one of the most noticeable aspects of workmanship. Straight runs and
proper turns are critical for a positive evaluation of the work.

Configurations supported

This chapter supports cable installation for three and four sector configurations.

Cable installation order

1. Ground Cabling

2. Power Cabling

3. Antenna Cabling

4. Local (RFGPS) or Remote GPS Cabling

5. Ethernet Cabling

6. Fiber Optic Cabling

7. Customer Defined Input/Output Cabling

Cable labels

Refer to Table 3-1 for the labels used to identify the cables shown in illustrations throughout
this chapter.

Cable descriptions and part numbers

Table 3-1 gives the cable descriptions and part numbers of the various cables that connect
to the BCU and RF head.
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descriptions and part numbers

Table 3-1 BCU cable description and part numbers

Cable Qty Part Number Description

A 2 Customer Supplied Ground cable, #6 AWG or larger, insulated
copper wire.

B 2–8 3089492T02 Antenna Cable, 300 mm (1 ft)

C 1 T472AA RGPS cable, 15 m (49.2 ft)

T472AB RGPS cable, 38 m (125 ft)

T472AC RGPS cable, 76 m (250 ft)

T472AD RGPS cable, 152 m (500 ft)

T472AE RGPS cable, 304 m (1000 ft)

T472AF RGPS cable, 608 m (2000 ft)

D 1

1

SGRG4032A

CGDSGPSTMG20NMS

RFGPS kit contains Assembly, Receiver, GPS,
RF Module
Antenna, GPS, with mounting and 50 ft (15.24
m) cable.

E 2 Customer Supplied AC Power Cable, #10 AWG, copper, 160 °F (71
°C) VW-1 wire per UL specification.

F 6 Customer Supplied Customer Input/Output cables, Qty. 4, 8 pin
plugs (Molex P/N 0395040008) and Qty. 2, 6
pin plugs (Molex P/N 0395040006).

G 1–4 SGLN6481, Kit RF Head dc Power Cable, 100 m (328.0 ft) PN
3089298C05
See Item H for the equivalent length of the
Fiber Optic cable

SGLN6482, Kit RF Head dc Power Cable, 80 m (262.4 ft) PN
3089298C04
See Item H for the equivalent length of the
Fiber Optic cable

SGLN6483, Kit RF Head dc Power Cable, 60 m (196.8 ft) PN
3089298C03
See Item H for the equivalent length of the
Fiber Optic cable

SGLN6484, Kit RF Head dc Power Cable, 40 m (131.2 ft) PN
3089298C02
See Item H for the equivalent length of the
Fiber Optic cable

SGLN6485, Kit RF Head dc Power Cable, 20 m (65.6 ft) PN
3089298C01
See Item H for the equivalent length of the
Fiber Optic cable

H 1–4 3089843T01 Fiber Optic cable, 20 m (65.6 ft)
p/o kit SGLN6485

Continued
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Table 3-1 BCU cable description and part numbers (Continued)

Cable Qty Part Number Description

3089843T02 Fiber Optic cable, 40 m (131.2 ft)
p/o kit SGLN6484

3089843T03 Fiber Optic cable, 60 m (196.8 ft)
p/o kit SGLN6483

3089843T04 Fiber Optic cable, 80 m (262.4 ft)
p/o kit SGLN6482

3089843T05 Fiber Optic cable, 100 m (328.0 ft)
p/o kit SGLN6481

J 2 Customer Supplied Ethernet cables, RJ45 connectors,
straight-through, shielded CAT5e, 90 m,
max. 24AWG solid conductor, horizontal link
plus 10 m max. patch cords.

K — — —

L 1 SGKN4386 Punch block to BCU site I/O board, 15–pin
D-connector on one end and loose wires on the
other end. Cable is Motorola P/N 3086433H12.

M 1 Customer Supplied DC power cable, VW-1 #8 – #10 AWG, 10 m
(32.8 ft), UL temperature rating 105 °C (167
°F).

N 1 3071124N Cable Assembly, Fiber Optic, Multimode
Duplex Fiber, 4, cable, TRX Fiber (DAPIIx RF
Head Assembly)
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Earth Ground and Power Cables
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This procedure describes how to install the power and earth ground cabling for the BCU and
RF Head.

Grounding considerations

Above ground

For ground rings and the interconnection of internal and external ground rings, #2 to #6
AWG may be used. For the grounding of equipment and miscellaneous metallic objects, #6
AWG minimum is required.

Exceptions

Connection from an Isolated Ground Bar (IGB) to Master Ground Bar (MGB) is accomplished
using #2 to #6 AWG. The External Ground Bar (EGB) is grounded through a 2 inch (50.8 mm)
wide, 16-gauge copper strap, if available. Otherwise, two #6 AWG wires can be used. If the #6
AWG wires are used, connect them at opposite ends of the EGB and have a minimum separation
of 12 inches. (30.48 cm) between them.

Below ground

All wires are #2 AWG as a minimum. Ground rods have to be a minimum of 8 ft (2.4 m) long
and 5/8 in. (15.875 mm) in diameter. If there is a deep basement next to the rod, the rod must
extend 3 ft (.914 m) below the basement floor.

BCU grounding

Tie the BCU to a single point that is grounded to the system master ground (ground bus bar).
All interconnect cables should be in metallic seal tight type conduit or solid shield RF cables. It
is recommended that the cables are laid in raceways to reduce the loop dimensions of the cable
runs. The effect of inducted currents caused by the intense electromagnetic field of lightning
current is minimized. A ground stud is provided on the external surface of the BCU enclosure to
attach the ground wire. Refer to requirements for Cable A in Table 3-1.

The BCUII is grounded to Earth Ground inside the structure. A ground lug extends outwards
from inside the unit for attaching the ground wire.

GPS cabling

Routing GPS cabling through a conduit to the BCU is not required. If the conduit is used, ensure
that the GPS cabling is not routed with the AC power cables.
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RF head grounding

All RF cables should be in metallic seal tight type conduit or solid shield RF cables.

DC power grounding

The dc power cables at the main power source are routed through a conduit to the BCU. The
conduit is connected to Protective Earth (PE). The ground is connected to the ground inside the
dc surge protect module. See Figure 4-22.

AC power grounding

BCU - The ac power cables at the main power source are routed through a conduit. The conduit
is connected to Protective Earth (PE). The ground is connected to the ground bar inside the
ac surge protect module. See Figure 4-21.

Antenna grounding

The antenna is grounded through the RF head.
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Figure 3-1 Typical outdoor grounding diagram
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Figure 3-2 Typical indoor grounding diagram
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Power considerations

The BCU is designed to hold up to three Power Supply Units (PSUs). The DAP uses 750 W
PSUs and the SAAP 900 W PSUs. Refer to Appendix E Power Supply Unit Information for
more information.
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The system configuration determines which power cables are installed. The ground cable is
always installed first. Based on the system configuration, perform the appropriate procedures
described in Chapter 4 Access Point Hardware Installation.

Power cable information

NOTE
Always check with the local building authorities for the wire size requirements for
your environment.

Consult the site planning documents to determine if the wire size has been previously specified.

Consult the site planning documents to determine if the wire colors have been previously
specified. Consult the Standards and Guidelines for Communication Site, Motorola part number
6881089E50 for further power cabling information.

DC power (RF head)

The dc power cable is available in various lengths as indicated in Table 3-2.

Table 3-2 RF head dc power cable description and part numbers

Cable Qty Part Number Description

G 1 – 4 3089298C01 Power cable, 20 m (65.6 ft)
p/o kit SGLN6485

1 – 4 3089298C02 Power cable, 40 m (131.2 ft)
p/o kit SGLN6484

1 – 4 3089298C03 Power cable, 60 m (196.8 ft)
p/o kit SGLN6483

1 – 4 3089298C04 Power cable, 80 m (262.4 ft)
p/o kit SGLN6482

1 – 4 3089298C05 Power cable, 100 m (328.0 ft)
p/o kit SGLN6481
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Antenna Cable
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Objective

This section contains general information on antenna cabling.

Cable label

Refer to Table 3-1 for the labels used to identify the cables that is shown in illustrations
throughout this chapter.

Table 3-3 Cable description and part numbers

Cable Qty Part Number Description

B 2 – 4 3089492T02 Antenna cable, 300 mm (1 ft)

Antenna cable pin and signal information

The antenna cabling uses a 50 Ω coaxial cable. The inner conductor provides signaling and the
outer conductor provides shielding and ground.

Table 3-4 Pin and signal information for the antenna cable

Antenna Inner Conductor Outer Conductor

B TX/RX Ground
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Remote GPS Cable
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Objective

This section contains general information on the Remote Global Positioning System (RGPS)
cabling. Installation information is found in Appendix B Alternate RGPS Installation, beginning
with Procedure B-1.

Cable label

Refer to Table 3-1 for the labels used to identify the cables shown in illustrations throughout
this chapter. Cable C is available in different kits covering several lengths. The cable length
required is dependent on site configuration.

RGPS cables

Table 3-5 provides the quantities and descriptions of the cables.

Table 3-5 Cables needed for RGPS connections

Cable Qty Part Number Description

C 1 3086039H04 RGPS cable, 15 m (49.2 ft) part of option
T472AA.

3086039H05 RGPS cable, 38 m (125 ft) part of option
T472AB.

3086039H06 RGPS cable, 76 m (250 ft) part of option
T472AC.

3086039H07 RGPS cable, 152 m (500 ft) part of option
T472AD.

3086039H08 RGPS cable, 304 m (1000 ft) part of option
T472AE.

3086039H09 RGPS cable, 608 m (2000 ft) part of option
T472AF.

L 1 SGKN4386 15 pin D-connector on one end and loose
wires on the other end. Cable is Motorola P/N
3086433H12.
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Local GPS (RFGPS) Cable
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Objective

This section contains general information on the Radio Frequency Global Positioning System
receiver (RFGPS) antenna cabling. More commonly referred to as Local GPS. Refer to
Procedure 4-11 for installation information.

Cable label

Refer to Table 3-1 for the labels used to identify the cables shown in illustrations throughout
this chapter.

Table 3-6 BCU local GPS cable description and part numbers

Cable Qty Part Number Description

D 1 SGRG4032A RFGPS Module

1 CGDSGPSTMG20NMS Assembly, Receiver, RFGPS with 50
ft (15.24 m) cable

Local GPS surge protection

Local GPS antenna requires lightning protection. The installed surge protector provides some
initial surge protection. The surge protector is identified in the GPS Kits paragraph in Chapter 4
Access Point Hardware Installation. If any additional surge protection is desired, then the extra
arrestor is customer supplied and meets site planning specifications.
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Ethernet Cable
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Objective

This section contains general information on Ethernet cabling. Refer to Chapter 4 Access Point
Hardware Installation for Ethernet cable installation information.

Cable label

Refer to Table 3-1 for the labels used to identify the cables shown in illustrations throughout
this chapter.

Tools and materials

There are no tools and materials required to install the Ethernet Cables.
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Fiber Optic Cable
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Objective

This section contains general information on the fiber optic cable.

Cable label

Refer to Table 3-1 for the labels used to identify the cables shown in illustrations throughout
this chapter.

Cable description and part number

The fiber optic cable is available in various lengths as indicated in Table 3-7. However, order all
one length. The cables cannot be interconnected to form longer lengths.

CAUTION
The bend radius of the cable is less than 75 degrees.

Fiber Optic cables can be damaged when NOT handled properly. Avoid excessive
banging / bumping against objects while raising or lowering the cable.

Table 3-7 Fiber optic cable description and part number

Cable Qty Part Number Description

H 1 – 4 3089843T01 Fiber Optic, 20 m (65.6 ft)
p/o kit SGLN6485

1 – 4 3089843T02 Fiber Optic, 40 m (131.2 ft)
p/o kit SGLN6484

1 – 4 3089843T03 Fiber Optic, 60 m (196.8 ft)
p/o kit SGLN6483

1 – 4 3089843T04 Fiber Optic, 80 m (262.4 ft)
p/o kit SGLN6482

1 – 4 3089843T05 Fiber Optic, 100 m (328.0 ft)
p/o kit SGLN6481
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Customer Defined Input/Output Cables
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Objective

This section contains general information on the Customer Defined Input (CDI) and Output
(CDO) cables. Refer to Chapter 4 Access Point Hardware Installation for installation information.

Cable label

Refer to Table 3-1 for the labels used to identify the cables shown in illustrations throughout
this chapter.

Cable descriptions and part numbers

Table 3-8 gives the cable descriptions and part numbers used to install the Customer I/O
connectors.

For the BCU, the items in Table 3-8 are required.

Table 3-8 BCU customer defined I/O cable description and part numbers

Cable Qty Part Number Description

F 6 Customer
Supplied

Customer Input/Output cables, Qty. 4, 8 pin
plugs (Molex P/N 0395040008) and Qty. 2, 6 pin
plugs (Molex P/N 0395040006).
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BCU customer defined input and output connector pinouts

CDI and CDO electrical information

The electrical contacts for the alarms must be dry contacts and remain normally open (close on
alarm). The Alarm card is designed to detect either an Open-circuit or Closed-circuit condition
between the two pins for each customer alarm. Closed-circuit is defined as less than 500 ohms.
Open-circuit is defined as greater than 50 Kohms.

Most of the alarm connections are inputs. Outputs provide a dry relay closure rated at the
following:

• Max. Switching Current: 1 A

• Max. Switching Voltage: 220 V dc

• Max. Switching Power: 30 W; meaning that at 1 A, the maximum voltage is 30 V

If anything but a resistive load is connected to the output, then diode suppression of inductive
surges is required.
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BCU input connectors

Table 3-9 lists the connectors for the BCU Customer Defined Input 1–4 and 5–8 connectors.
Refer to Figure 4-27. Individual pinouts are customer defined and not covered in this manual.

Table 3-9 BCU customer defined input connector pins 1–4 and 5–8

Pin Number Description Pin Number Description

Connector 1–4 Connector 5–8

1 Customer Defined Input 1 1 Customer Defined Input 5

2 Customer Defined Input 1
Return

2 Customer Defined Input 5
Return

3 Customer Defined Input 2 3 Customer Defined Input 6

4 Customer Defined Input 2
Return

4 Customer Defined Input 6
Return

5 Customer Defined Input 3 5 Customer Defined Input 7

6 Customer Defined Input 3
Return

6 Customer Defined Input 7
Return

7 Customer Defined Input 4 7 Customer Defined Input 8

8 Customer Defined Input 4
Return

8 Customer Defined Input 8
Return

Table 3-10 lists the pinouts for the BCU Customer Defined Input 9-12 and 13–16 connectors.
Refer to Figure 4-27.

Table 3-10 BCU customer defined input connector pins 9–12 and 13–16

Pin Number Description Pin Number Description

Connector 9–12 Connector 13–16

1 Customer Defined Input 9 1 Customer Defined Input 13

2 Customer Defined Input 9
Return

2 Customer Defined Input 13
Return

3 Customer Defined Input 10 3 Customer Defined Input 14

4 Customer Defined Input 10
Return

4 Customer Defined Input 14
Return

5 Customer Defined Input 11 5 Customer Defined Input 15

6 Customer Defined Input 11
Return

6 Customer Defined Input 15
Return

7 Customer Defined Input 12 7 Customer Defined Input 16

8 Customer Defined Input 12
Return

8 Customer Defined Input 16
Return
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BCU output pins

Table 3-11 lists the pinouts for the BCU Customer Defined Output connectors 1-2 and 3-4.

Table 3-11 BCU customer defined output connector pins 1–2 and 3–4

Pin Number Description Pin Number Description

Connector 1–2 Connector 3–4

1 Customer Defined Output 1
NC

1 Customer Defined Output 3
NC

2 Customer Defined Output 1
COM

2 Customer Defined Output 3
COM

3 Customer Defined Output 1
NO

3 Customer Defined Output 3
NO

4 Customer Defined Output 2
NC

4 Customer Defined Output 4
NC

5 Customer Defined Output 2
COM

5 Customer Defined Output 4
COM

6 Customer Defined Output 2
NO

6 Customer Defined Output 4
NO
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Installation Overview
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This chapter provides procedures for BCU/BCUII and DAP/DAPIIx RF head installation and
associated cabling.

The following items are covered in this chapter.

• BCU installation

• DAP RF head installation

• Attach power cables to BCU and RF head

• Attach signal cables to the BCU and RF head

• Complete the installation completion checklist

Verify with the site manager what cabling has been installed and routed to the location of the
BCU. Customer supplied cables should be available at the time of installation.

Procedure order

NOTE
For general purposes, BCU and RF head are used in place of specific references. The
DAP information is first, followed by the DAPIIx.

The process of installing the BCU requires the following be completed:

1. Attach the BCU mounting bracket assembly to the pole/wall or mount on plinth.

2. Install the BCU.

3. Connect the Earth Ground Cable to BCU

4. Connect the ac or dc power cable

5. Install the RGPS or Local GPS (RFGPS) antenna.

Connect ground to GPS.

Connect the GPS cables to BCU.

6. Connect the Ethernet cables.

7. Connect the Customer Input/Output cables.
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RF head installation

The process of installing the RF head requires the following be completed:

1. Attach the Pole Mounting Bracket Assembly to pole.

2. Install the RF head (with side mounting brackets attached).

3. Connect the Earth Ground cable between the RF head and tower.

4. Connect the dc power cables from the RF head to BCU.

5. Connect the Fiber Optic cable from the RF head to BCU.

Other installation instructions

After the BCU and RF head have been installed, perform the following:

1. If required, power on units.

2. Clean up the site.

3. Fill out the installation completion checklist.

Installation kits

The following items are the kits that may have been shipped to the site:

• STHX4004 – 2.5 GHz RF head

• STLN6512 – 2.5 GHz RF head Mounting Brackets

• STHX4003 – 3.5 GHz RF head

• STLN6518 – 3.5 GHz RF head Mounting Bracket

• SC1666 – Base Control Unit (AC)

• STLN6518C – BCU pole/wall Mount Bracket
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BCU GPS kits

The following items are the Global Positioning System (GPS) kits that may have been shipped to
the site. Only one set of kits shall be used for RGPS or RFGPS systems, and not both.

• SGRG4032A – RFGPS Module

• CGDSGPSTMG20NMS – RFGPS head

• 8089211C01 – Surge Protector (RFGPS)

• RGPS head – STLN6594

• T472AA – T472AF – Remote GPS Receiver Kit

• SGKN4386 – Remote GPS Cable Kit
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Connector Locations
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DAP RF head connector locations

Refer to Figure 4-1 for the location of the cable connectors on the RF head.

Figure 4-1 DAP RF head cable connections

RFCU

DC Power Connector

Fiber Optic 
Connector

RF Connector

RF Connector

Ground Location

Radome

RF Connector

RF Connector

Access Panel

D2_DAP_RF_hd_cbl_ conectns.eps

Base Control Unit connector locations

Figure 4-2 and Figure 4-3 display the location of the cable connectors on the BCU.
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Base Control Unit Installation
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Overview

This section contains procedures for installing a BCU. Refer to Figure 1-1 for an overall exterior
view of the BCU.

BCU compartments

Figure 4-2 and Figure 4-3 display the two major compartments that make up the BCU.

NOTE
A fully populated BCU is shown in Figure 4-2.
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Figure 4-2 BCU card cage compartment
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Figure 4-3 BCU power and customer interface compartment
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Electrical

The BCU is designed to use 100–240 V ac, +27 V dc, or –48 V dc.

If powered by single phase ac voltage (customer supplied), the range is 100/240 V ac @ 50/60
Hz, 16 A maximum. The ac voltage is converted to +54 V dc within the Power Supply Modules
(PSM). See Figure 4-21.

If powered by +27 V dc (customer supplied), the range is +20 V dc to +30 V dc, 78 A maximum.
For connections see Figure 4-22.

If powered by –48 V dc (customer supplied), the range is –39 to –60 V dc, 38 A maximum.
For connections see Figure 4-22.

Battery backup

Battery backup or associated charging/control circuitry for the ac version of the BCU is not
supported.
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Dimension and weight

CAUTION
If the BCU is physically adjusted or moved, Motorola recommends that a minimum of
two people perform this function.

• Dimension: 508 mm (20 in.) D x 482.6 mm (19 in.) W x 810.8 mm (32 in.) H

• Weight: 68 kg (150 lbs)

The dimension measurements do not include connectors, hinges, handles, or latches.

Environmental

The operational temperature range for the BCU is –40 °C to +55 °C (–40 °F to 131 °F).

Operational clearances

For proper air flow, the BCU requires the following minimum clearances:

• Top – 101.6 mm (4 in.)

• Front – 152.4 mm (6 in.)

• Rear – 76.2 mm (3 in.)

• Left and Right – 101.6 mm (4 in.)
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Figure 4-4 Air flow clearances
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D2_air_flow_clearance.eps

For proper door opening, the BCU requires the following minimum clearances:

• DACS Door – 431.8 mm (17 in.)

• Customer Interface Door – 406.4 mm (16 in.)

• Card Cage Door – 406.4 mm (16 in.)

For proper Fiber Optic Cable routing, the BCU requires the following minimum clearance:

• Fiber Optic Cable – 308.4 – 457.2 mm (12–18 in.)
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Figure 4-5 BCU door clearances
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Conduit sizes

Conduit used should be of the metallic seal tight type. Refer to Table 4-1 for the proper conduit
sizes.

Table 4-1 Conduit types and sizes

Designation Required Size Hole Size

Ethernet 1 in. (25.4 mm) 1 in. (25.4 mm)

Power 1–1/4 in. (31.75 mm) 1–1/4 in. (31.75 mm)

Fiber Optic None Bulkhead connector

Tools and materials

The following tools and materials or equivalent are required to install the BCU.

• Bucklestrap Cutting Tool (Motorola PN 6604809N01) for pole mounting bracket assembly

• Safety Glasses

• 13/16 in. (20.6 mm) Breakaway Torque Wrench 38 in-lb (4.3 N-m)

• Chalk
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• Tape Measure

• Electrical Tape

• Crescent Wrench

• Socket Driver

• Metric or Standard Socket Set for 1/4 in. (6.3 mm) or 3/8 in. (9.5 mm) driver

• Power Drill

• Concrete and Wood Drill Bits

• Crimp Tool

• Conduit – Appropriate size (Metallic Seal tight)

BCU wall/pole mounting bracket assembly installation

Figure 4-6 displays the Wall/Pole Mounting Bracket and Mounting Bracket Assembly.

Figure 4-6 BCU wall/pole mounting bracket assembly

D2_BCU_Pole_wall_Mounting_bracket.eps
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BCU mounting bracket assembly procedure

Pole mount

Perform the steps in Procedure 4-1 to install the Wall/Pole Mounting Bracket Assembly on a pole.

WARNING
Once the BCU is installed, DO NOT use it as a step ladder. It is not designed to support
a person hanging from or standing on top of it.

NOTE
Only a BCU pole mounting of 101.6 mm (4 in.) shall be used.

Procedure 4-1 Install mounting bracket assembly on a pole

1 Slide the non-buckle end of the strap through openings in the Pole Mounting
Bracket Assembly.

2 Set the Pole Mounting Bracket Assembly with straps at the desired height.

NOTE
The customer determines the initial height. The bottom of
the BCU is a minimum of 1 meter from the ground. Adjust
the Pole/Wall Mounting Bracket Assembly to account for this
minimum distance.

3 Wrap strap around the pole, slide the non-buckle end through the strap loop
and around the pole again.
Slide the end through the strap loop and pull snug.

4 Attach the Bucklestrap Cutting Tool (slide the strap through openings in the
tool, pull the gripper lever to slide the strap into the spindle head) and slide
tool towards the buckle. Place the cutting tool end of the tool as close to the
buckle as possible.

NOTE
The strap can be cut to a more manageable length before using
the tool. The Bucklestrap Cutting Tool is a ratchet spindle and
cutter in one.

5 Turn the spindle clockwise until the strap is tight.
Bend the excess strap over the tightened strap, cut the strap, fold the cut
tab into the buckle, then close the buckle.

Continued
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Procedure 4-1 Install mounting bracket assembly on a pole (Continued)

6 Use the hammer to bend buckle tabs over the strap.
Use electrical tape to cover the buckle and straps.

7 Perform step 3 through step 7 for the remaining straps. A total of four
straps must be used.

8 If not already attached to the BCU, attach the Mounting Bracket to BCU
using nine M6 bolts and washers (refer to Figure 4-6). Torque bolts to 3.4
N–m.

Wall mount

Perform the steps in Procedure 4-2 to install the Pole/Wall Mounting Bracket Assembly on a wall.

Procedure 4-2 Install mounting bracket assembly on a wall

1 Determine the height to mount the BCU. Verify with Site Manager or Civil /
Construction Engineer that the wall can support the weight.

2 Use the Wall Mounting Bracket as a template to lay out the eight hole
locations. See Figure 4-7.

3 Drill starter holes for the anchor bolts at the marked locations.

4 If not already done, attach the BCU portion of Wall Mounting Bracket to the
BCU using nine M6 bolts and washers. Refer to Figure 4-7.
Torque bolts to 30 in-lbs (3.4 N-m).
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Figure 4-7 Wall mounting BCU bracket assembly
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D2_wall_mounting_BCU_brckt_asmbly.eps

Installing the BCU

Perform the steps in Procedure 4-3 to install the BCU.

Procedure 4-3 Installing the BCU

1 For a pole mount installation, perform step 2.
For a wall mount installation, proceed to step 3.

2 Perform the procedure for attaching the Pole Mounting Bracket Assembly
described in Procedure 4-1.

3 Perform the procedure for attaching the Wall Mounting Bracket Assembly
described in Procedure 4-2.

4 If not already done, attach the BCU portion of the mounting bracket to the
BCU using nine bolts and washers. Refer to Figure 4-6.

5 Lift the BCU and slide BCU bracket into the pole / wall bracket. Secure the
BCU bracket to the pole bracket using six bolts. Torque bolts to 30 in-lbs
(3.4 N-m).

NOTE
It is recommended that a minimum of two people attach the BCU
on the pole mounting bracket.

6 The BCU is ready for cabling. Proceed to Procedure 4-6.
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Perform the steps in Procedure 4-4 to floor mount the BCU on a concrete pad.

Procedure 4-4 Installing the BCU plinth on concrete

1 Check with Site Manager or Civil / Construction Engineer on the capability of
the concrete or wooden floor to support the BCU and plinth.

2 If anchor bolts have not already been installed, mark the hole locations on the
concrete/wooden floor using the plinth Figure 4-8 as a template.
Also, see Figure 4-9 for hole locations.

3 If not already prepared, drill where hole locations are marked.

4 Ensure that each isolation pad is affixed to the bottom of plinth legs. Set
plinth over holes.
Secure the plinth to the floor using one flat isolation washer and one Hilti–Bolt
(HSL-3M 8/20) each. Torque bolts to 25 N-m (18.4 ft-lb). See Figure 4-10.

5 Verify that the plinth is secured to concrete / wooden floor.

6 If the BCU already has left and right brackets attached to its underside, set
the BCU onto the plinth and secure in place using eight screws. Torque the
screws to 10 ft-lbs (13.6 N-m). See Figure 4-11.

NOTE
The BCU can only be set on the plinth in one direction. The
Customer Interface Compartment seats over the notched end of
the plinth.

Proceed to step 8.

7 If the left and right brackets have not been previously attached to the
underside of the BCU, secure the brackets to the underside of the BCU using
four bolts and four anchor nuts. Torque bolts to 10 ft-lbs (13.6 N-m). See
Figure 4-11.

8 The BCU is ready for cabling. Proceed to Procedure 4-6.
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Figure 4-8 BCU plinth
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Figure 4-9 BCU plinth base hole locations
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Figure 4-10 Mounting bolt configuration (concrete)
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Figure 4-11 BCU attachment to plinth
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Perform the steps in Procedure 4-5 to floor mount the BCU on a raised platform or roof.

Procedure 4-5 Installing BCU plinth on a raised platform or roof top

1 Verify with the Site Manager or Civil / Construction Engineer that the
platform/roof top can support the weight of the BCU.

2 Position the plinth in the desired position.

3 Mark the hole locations on the platform or roof top using the plinth as a
template.

4 Set aside the plinth, and drill holes where hole locations are marked.

Continued
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Procedure 4-5 Installing BCU plinth on a raised platform or roof top (Continued)

5 Set the plinth over the holes.
Secure the plinth to the platform or roof top using one large flat washer, lock
washer, small flat washer, 12M nut, and 12M bolt each. Torque bolts to 65
ft-lbs (88 N-m). See Figure 4-12.

If the left and right brackets have not been attached to the BCU, proceed to
step 6. Otherwise, proceed to step 7.

6 Attach the left and right brackets to the underside of the BCU using four bolts
and four anchor nuts. Torque screws to 10 ft-lbs (13.6 N-m ). See Figure 4-11.
Proceed to step 8.

7 If the BCU already has left and right brackets attached to its underside, set
the BCU onto the plinth and secure in place using eight screws. Torque the
screws to 10 ft-lbs (13.6 N-m).

NOTE
The BCU can only be set on the plinth in one direction. The
Customer Interface Compartment seats over the notched end of
the plinth.

8 The BCU is ready for cabling. Proceed to Procedure 4-6.

Figure 4-12 Mounting bolt configuration (raised platform or roof top)

ROOF TOP

M12X100 BOLT
INSULATING WASHER
(OPTIONAL)

PLINTH MOUNTING
BRACKET

ISOLATION
PAD
(AFFIXED TO
BRACKETS)

LARGE FLAT
WASHER

MOUNTING
STRUCTURE
(I BEAM)

SMALL FLAT
WASHER

M12NUT

LOCK WASHER

D2_Bolt_Roof_Top.eps

68P09306A99-E 4-21

OCT 2010



BCU cable installation Chapter 4: Access Point Hardware Installation

BCU cable installation

Perform the steps in Procedure 4-6 to install the BCU cables.

Procedure 4-6 Installing BCU cables

1

NOTE
The cable access holes are covered. Remove the wing nuts and
covers before the routing cables, to and from the BCU Customer
Interface Compartment.

For the BCU Ground cable installation, BCU ground is located on the side just
behind the Customer Interface compartment door hinge. Attach the 2–hole
lug and cable to the ground location on the BCU. Attach the other end of the
ground cable to the system ground bus bar.

2 Ensure the ac (or dc) power is disabled at the source before attempting to
install the ac (or dc) power cabling.
For ac power cable installation, perform the steps in Procedure 4-8.
For dc power cable installation, perform the steps in Procedure 4-9.

3 For RF head dc power cable installation, perform the steps in Procedure 4-16.

4 For Fiber Optic cable installation, perform the steps in Procedure 4-17.

5 For RGPS cable installation, perform the steps in Procedure B-1.
For Local GPS cable installation, perform the steps in Procedure 4-11.

6 For Customer Input and Output cable installation, perform the steps in
Procedure 4-13.
To avoid confusion, tag the output cables.

7 For Ethernet cable installation (if available), perform the steps in
Procedure 4-12.

BCU rack mount installation

Materials

The following items are required to mount the BCU in a customer supplied 19 inch rack. The
–48 V dc BCU is an indoor configuration only.
Kit number SGLN6513 contains the Rack Mount Tray and attaching hardware.

Rack mount tray installation

If the BCU does not arrive with the rack mounting brackets already attached perform the
following procedure.

4-22 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation BCU rack mount installation

Procedure 4-7 Installing BCU rack mount tray

1 Verify with the Site Manager that the 19 inch rack is securely in place.
Ensure that the operational clearances are met as indicated in Figure 4-4
and Figure 4-5.

2 Attach the Top Brace to the blank side of the BCU using four screws. See
Figure 4-14.

3 Determine the height above the floor and the direction the Card Cage
Compartment Door faces. Secure Rack Mounting Tray (Figure 4-15) to the
rack using the four customer supplied rack screws (two for each side).
Secure the Top brace to the rack using the two customer supplied rack screws.

NOTE
When the rack is mounted, the DACS compartment is removed.

4 If not already done, attach left and right brackets to underside of BCU.
Install the BCU on the Rack Mount Tray (Figure 4-16).

NOTE
It is recommended that a minimum of two people install the BCU
on the Rack Mount Tray.

5 Secure BCU to Rack Mount Tray and rack using 10 M6 screws. Torque the
screws to 10 ft-lbs (13.6 N-m). See Figure 4-16.
Figure 4-17 and Figure 4-18 show the BCU attached to a rack.

6 The BCU is ready for cabling. Proceed to Procedure 4-6.
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Figure 4-13 Top brace mounting bracket
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Figure 4-14 Top brace bracket location
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Figure 4-15 BCU rack mount tray
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Figure 4-16 Attaching BCU to the rack mount tray
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Figure 4-17 and Figure 4-18 show the BCU completely mounted in a rack. The front view shows
the two rack mounting plates attached along the left side. The rear view shows the two bolts
(each) securing the BCU to the tray.
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Figure 4-17 Front view of BCU rack mounting
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Figure 4-18 Rear view of BCU rack mounting
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AC or DC Power Cabling Installation
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■
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Objective

This section contains the procedure for installing the ac power cable.

CAUTION
This equipment uses dangerous voltages and can cause death. Use extreme caution
when handling and testing this equipment. Earth connection is essential before
connecting power due to the presence of high earth leakage current.

Power cable information

NOTE
Always check with the local building authorities for the wire size requirements for
your environment.

Consult the site planning documents to determine if the wire colors have been previously
specified. Consult the Standards and Guidelines for Communication Site, Motorola part number
68P81089E50 for further power cabling information.

Consult the site planning documents to determine if the wire size has been previously specified.

AC cable description

Cable E as listed in Table 3-1 is required for this installation.

NOTE
The minimum bend radius for this cable is 90 mm (3.54 in.).

Tools required

The following tool is required to install the ac power cables:

• No. 2 Blade screw driver
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AC power connection

Follow the steps in Procedure 4-8 to connect a 100/240 V ac, Single Phase ac power cable to the
BCU. The ac power cable is routed through one and one-half inch conduit to the appropriate
access hole on the underside of the BCU. The secondary circuit breaker rating for the ac surge
protector is 15 A.

Underneath the ac surge protect device, there is a place for a jumper connection. There is a
label on the ac surge module indicating that for 230 V ac operation remove the red jumper.
Reference Figure 4-19.

• For 110 V ac operation, the jumper is installed.

• For 240 V ac, operation the red jumper is removed.

See Figure 4-20 for the location of the jumper. To install or remove the jumper use needle
nose pliers.

Figure 4-19 Jumper connection

NOT TO SCALE

D2_jmpr_connections.eps
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Figure 4-20 AC jumper location
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Perform the following procedure if ac power is being used.

Procedure 4-8 Installing BCU ac power cable

1 Ensure that the ac power at the source is disabled before handling cable.

NOTE
AC power cables are supplied by the customer and should have
already been laid out at the site.

2 If not already done, route ac power cables through the conduit to the BCU
Customer Interface compartment.

3 In the BCU Customer Interface compartment, open the ac surge module cover
by loosening two captive screws. The ac surge module cover is hinged.

4 Loosen screws on the ac power terminal block. Insert ac power cables into
GROUND, LINE and NEUTRAL, and tighten screws. See Figure 4-21.
Ensure a good connection.

5 Close the ac surge module cover and secure by tightening two captive screws.

6 If required, enable ac power at the source.
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Figure 4-21 BCU ac power connection
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DC cable description

Cable M as listed in Table 3-1 is required for this installation.

DC power connection

Follow the steps in Procedure 4-9 to connect a nominal +27 or –48 V dc power cable to the BCU.
The dc power cable is routed through one and one-half inch conduit to the appropriate access
hole on the underside of the BCU.

A single pole 25 A rated circuit breaker or adequately rated fuse shall be used for nominal
110/240 V ac installations.
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CAUTION
This equipment is designed to permit the connection of the earthed conductor of
the dc supply circuit to the earthing conductor at the equipment. If this connection
is made, ensure that the following conditions are met:

• Equipment shall be connected directly to the dc supply system earthing electrode
conductor or to a bonding jumper from an earthing terminal bar or bus to which
the dc supply system earthing electrode conductor is connected.

• Locate equipment in the immediate area (such as, adjacent cabinets) as other
equipment that are connected between the earthed conductor of the same dc
supply circuit and the earthing conductor. This connection node is the earthing
point of the dc system. The dc system is not earthed elsewhere.

• Locate the dc supply source within the same premises as the equipment.

• Switching or disconnecting devices shall not be in the earthed circuit conductor
between the dc source and the point of connection of the earthing.

For supply connections, use wires suitable for at least 75 °C (167 °F).
Floating supply voltage should not exceed 60 V dc for dc powered equipment.
Unit is intended for installation in Restricted Access Locations.
Branch Circuit protection is provided during installation.

For a BCU (WAPBCU), a single pole 50 A rated circuit breaker or adequately rated fuse shall be
used for nominal -48 V dc. A single pole 80 A rated circuit breaker or adequately rated fuse
shall be used for nominal +27 V dc installations.

For a BCUII (WAPBCUII), a single pole 20 A rated circuit breaker shall be used for nominal
—48 V dc.

Procedure 4-9 Installing BCU dc power cable

1 Ensure that the dc power at the source is disabled before handling cable.

NOTE
The dc power cables are supplied by the customer and should have
already been laid out at the site.

2 If not already done, route dc power cables through the conduit to the BCU
Customer Interface compartment.

3 In the BCU Customer Interface compartment, open the dc surge module
cover by loosening the two captive screws. The dc surge module cover is
hinged. See Figure 4-3.

4 Loosen the screws on dc power terminal blocks. Insert the dc power cables
into +27 V dc and RETURN, or –48 V dc and +0 V RETURN, and tighten
screws. See Figure 4-22.
Ensure a good connection.

5 Close the dc surge module cover and secure by tightening the two captive
screws.

6 If required, enable dc power at the source.
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Figure 4-22 BCU dc power connection
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Local GPS Cabling Installation
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Objective

This procedure describes how to install the Local Global Positioning System (RFGPS) cabling.

Tools and materials

The following describes the tools and materials required to install the GPS cabling:

• 5/16 in. (7.9 mm) Breakaway Torque Wrench 9 in-lbs (1.0 N-m)

• Adjustable Torque Ratchet with metric socket set

• Flathead screwdriver

Cable description

Cable D as listed in Table 3-1 is required for installation.

Mounting considerations

When mounting the Local GPS Antenna consider the following items:

• The mounting pipe for the Local GPS head is mounted vertically with less than five (5)
degrees of tilt.

• The Local GPS head requires a clear view of the sky, preferably within ten (10) degrees
of the horizon in all directions. The more sky that is observed increases the number of
potential satellites that can be tracked, resulting in better Local GPS performance.

• During normal operation, the Local GPS head continuously tracks a minimum of four (4)
GPS satellites. However, it is theoretically possible to operate the BTS by tracking only
one (1) GPS satellite. Motorola does not recommend tracking only one (1) GPS satellite
unless there has been an accurate site survey.

• Place the Local GPS head where RF obstructions of the sky are minimal. The sky includes
everything within ten (10) degrees of the horizon in all directions. RF obstructions include
buildings, towers, natural rock formations, snow, foliage, and debris.

NOTE
The mounting of the Local GPS head on antenna towers is not recommended due
to increased risk of damage by lightning strikes. If tower mounting is necessary,
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the Local GPS head is mounted at the lowest point possible and still maintain an
unobstructed view of the sky.

• Separate the Local GPS head from other radiating sources. Excessive RF energy can
degrade the ability of the Local GPS head to observe the GPS satellites. The Local GPS
head receives on the GPS L1 frequency of 1575.42 MHz and incorporates filters to
minimize the effects of potential RF interference. However, strong radiants can overwhelm
the filters, thus degrading the units reception capability.

• The Local GPS head is rated for ambient air temperatures in the range -40 °C to 50 °C
(–104 °F to 122 °F). It is also rated for humidity, shock, waterproofing, UV light resistance,
vibrations, salt, fog, ESD, EMI, and altitude.

• An RF gain between +10 dB and +26 dB is provided to the Local GPS receiver antenna
input. The GPS antenna supplied in the CGDSGPSTMG20NMS kit provides a nominal gain
of +25 dB. The total signal loss from the CGDSGPSTMG20NMS antenna output and Local
GPS antenna input must be less than 15 dB at 1.575 GHz.

RFGPS surge arrestor installation

Perform the steps in Procedure 4-10 to install the surge arrestor.

Procedure 4-10 Installing RFGPS surge arrestor

1 Open the BCU Customer Interface Compartment.

2 Verify that the surge arrestor is already installed. If not, then remove the
surge arrestor from the kit.

3 Install the surge arrestor on the right side bottom of the Customer Interface
Compartment. See Figure 4-24.

4 Attaching the ground cable is optional.
If not provided, perform the following to make the ground cable for the surge
arrestor.
Get two lug nuts. Crimp one end, each of a 6 in. – 8 in. (152.4 mm – 203.2
mm) long, #6 AWG cable to the lug nuts.

5 Unscrew the knurled nut from the surge arrestor and attach the ground lug.
Screw the knurled nut into the surge arrestor and hand tighten.
Attach the other end of the ground cable to the threaded ground connection
just above the surge arrestor. See Figure 4-24.
Attach the self locking nut to secure ground connection to the BCU.
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Figure 4-23 Surge arrestor
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Figure 4-24 Surge arrestor orientation and ground location (RFGPS cable only)
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Installing local GPS antenna and cable

Figure 4-25 shows the components of the Local GPS. The Local GPS is connected to the BCU via
the Customer Interface compartment.

Procedure 4-11 Installing local GPS antenna and cabling

1 Determine the mounting location. See Local GPS Mounting Considerations,
Mounting considerations on page 4-36.

2 Install the mounting kit at the Local GPS location of choice. Use the
appropriate mounting bolts for mounting surface.

3

WARNING
The roof structure on which the mounting pole is attached must be
verified by a qualified structural engineer for the weight of the Local
GPS engine and mounting hardware or under adverse conditions
for the installation area.

Mounting the Local GPS antenna and hardware to an inadequate roof surface
and/or using inadequate installation methods can result in serious injury.

4 Attach the Local GPS antenna assembly to the mounting bracket and secure
washer and custom nut supplied. See Figure 4-25.

5 Attach the grounding kit to the mounting pole with u-bolts and secure using
washers and nuts supplied. See Figure 4-25.

6 Connect one (1) N connector of the 50 ft (15.24 m) superflex cable to the
RFGPS antenna cable (K) and route the other end of the cable down to the
BCU. Make allowances for strain relief.

7 Route the cable to the underside of the BCU to the surge arrestor connector
(in Customer Interface Compartment).
Connect the RFGPS cable between the RFGPS Module and the bottom of
the surge arrestor.

NOTE
Consult site documentation for local electrical code.
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Figure 4-25 Local GPS installation and components diagram

D2_local_GPS_instltn_cmpnents_dgram.eps

4-40 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Ethernet Cabling Installation

Ethernet Cabling Installation
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Objective

This section contains the procedure for installing the Ethernet cables.

Ethernet ports for backhaul

The customer I/O panel, located on the rear of the BCU cage, contains two connectors for the
packet-backhaul (high speed internet connection). The interconnect is IEEE 802.3, 10/100/1000
BaseT Ethernet (backhaul can support up to 1 Gbps). The backhaul connectors are labeled
ENET A and ENET B (Ethernet port RJ45 connectors).

The Ethernet ports are used as follows:

• Non-redundant Ethernet Backhaul (BH)- the typical connection is to ENET A. However,
ENET B port connector can be used for the Ethernet BH connection instead of port
connector ENET A. In either case, the unused Ethernet port connector may be used for
Ethernet BH diagnostics.

• Ethernet Backhaul Diagnostics - the typical connection to unused ENET A or ENET B is a
local computer with ethernet trace (Wireshark). This connection allows Backhaul traffic
monitoring or testing.

Cable description

Cable J as listed in Table 3-1 is required for installation.

Installing Ethernet cables

Follow the steps in Procedure 4-12 to install the Ethernet cables.

Procedure 4-12 Install Ethernet cables

1 If not already done, remove the conduit plug at the bottom of the BCU.

2 If Ethernet cables are not present, route one end to the Site Termination
Equipment.
If an Ethernet cable is present, route it through the conduit and the access
hole in the bottom of the BCU.

Continued
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Procedure 4-12 Install Ethernet cables (Continued)

3 Insert the cable connector in either one of the ports labeled ENET A and
ENET B, but not both.

4 If there are no more cables to connect, close and lock the Customer Interface
compartment.

Figure 4-26 Ethernet cable connection
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Customer Input/Output Cabling Installation
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Objective

This section contains the procedures for installing the Customer Defined Input/Output cables.

Cable descriptions

Cable F as listed in Table 3-1 is required for installation.

Customer input and output connector pinouts

This section contains the procedures for installing the Customer Defined Input/Output cables.
The CDI/CDO cables are routed through 1 inch conduit to the access hole on the underside of
the BCU. The 6–pin connector numbering is shown in Figure 4-28.

Figure 4-27 Customer defined input and output connectors
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Figure 4-28 Customer I/O 6 or 8 pin connector pin numbering
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Customer defined input/output cable installation

Follow the steps in Procedure 4-13 to install the Customer Defined Input/Output Cables.

NOTE
Install a conduit in the Input/Output of the Service Bay floor before proceeding with
Procedure 4-13.

Procedure 4-13 Install the customer defined input/output cables

1 If not already open, open the Customer Interface Compartment.
If not already done, remove the conduit plug from the access hole.

2 Route the Customer Defined Output (CDO) Cable 1–2 through the conduit to
the underside of the BCU, through the access hole, and up to the connector
labeled CUST. OUTPUT 1–2.

3 Add a 6-pin connector plug to the cable and connect to the connector. Ensure
a good connection. Note which color wire is inserted into each pin position.
Pin 1 is located farthest left when looking at the connector.

4 Perform step 3 for CDO Cable 3–4.

5 Route the Customer Defined Input (CDI) Cable 1–4 through a conduit to the
underside of the BCU, through the access hole, and up to the connector
labeled CUST. INPUT 1–4.

6 Add an 8-pin connector plug to the cable and connect to the connector.
Ensure a good connection. Note which color wire is inserted into each pin
position. Pin 1 is located farthest left when looking at the connector.

Continued
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Procedure 4-13 Install the customer defined input/output cables (Continued)

7 Perform step 6 for CDI Cables 5–8, 9–12, and 13–16.

NOTE
After the cables are pulled through the conduit, terminate the cable.

8 Ensure a good connection by tightening the screws in the connector plugs
using a small, flat head blade screw driver.
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DAPIx RF Head Assembly Installation
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Overview

This section contains the procedures for installing the Diversity Access Point RF head Assembly
which is comprised of the RF head and antenna Radome. Refer to Figure 1-2 for an overall view
of the DAPIx. Presently the RF head, pole mounting bracket, RF head mounting side plates, and
solar cover are shipped together.

DAPIx RF head

Refer to Figure 1-5 for the major components of the DAP RF head.

Electrical requirements

The RF head is designed to use 40 V dc to 59 V dc (nominal +54 V dc) supplied through the BCU.
However, the DAPIIx RF head requires power up to a higher voltage than the +48 V minimum.
Once under power, the RF head input voltage can be reduced.

Environmental

The operational temperature range for the DAPIx and DAPIIx RF head is –40 °C to 55 °C (–104
°F to 131 °F).

DAP dimensions and weight

• Dimension: 228.6 mm (9 in.) W 712 mm (28.0 in.) H 406.4 mm (16 in.) D

• Weight: 19 kg (51 lbs) with mounting ears, solar shield, and the pole mount bracket.

The dimension measurements do not include connectors, hinges, handles, or latches.
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List of tools and materials

• Mounting Bracket Assembly

• U-bolt, lock washers, flat washers, and nuts - customer supplied

NOTE
The length of the U-bolt is dependent on the diameter of the pole used to mount
the head.

• Set of metric sockets (3/8 in. or 1/4 in. drivers)

• Set of standard sockets (3/8 in. or 1/4 in. drivers)

• Socket driver (3/8 in. or 1/4 in. drivers)

• Torque Wrench

• Cordless Power Driver

• Ground Lug

• Crimp Tool

• T30 Torx Screw Driver

• Adjustable Crescent Wrench

• Tie-wraps of varying lengths

DAPIx RF head assembly installation

Perform the steps in Procedure 4-14 to install the RF head Assembly including the main Support
Bracket Assembly.

NOTE
The following procedure is based on the RF head arriving, already assembled. If the
RF head is assembled at the site then, follow the procedure in Appendix A Alternate
DAP RF Head Installation.

WARNING
Ensure that proper precautions are followed to prevent the DAP from falling from an
upright position to avoid injury or damage.
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Figure 4-29 DAPIx RF head solar shield attachment

RF Head

Solar Shield

2X Side Brackets

NOTE:
For DAPIIx, the side brackets
attach the same way. However,
the solar shield is not used.

D2_Legacy_DAP_DAPIIx_Note1.eps
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Figure 4-30 DAPIx RF head assembly

NOTE:
The DAPIIX attaches in the same
manner without the solar shield.

Adjust Retention Brackets
slots upward to align with
side mounting bracket slots

D2_Legacy_DAP_DAPIIx_Note.eps

Procedure 4-14 Install DAPIx RF head assembly

1 Set the RF head Main Support Bracket Assembly at the desired location
on the pole.

2 Slide the first U-bolt around the pole and through the top slots of the RF
head Main Support Bracket Assembly. Slide washers over threaded ends of
the U-bolt.
Thread nuts on the U-bolt and hand tighten.

3 Slide the second U-bolt around the pole and through the bottom slots of the
Main Support Bracket Assembly. Slide washers over the threaded ends of
the U-bolt.
Thread nuts on the U-bolt and hand tighten.

Continued
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Procedure 4-14 Install DAPIx RF head assembly (Continued)

4 Align the Main Support Bracket Assembly on the pole to the desired
direction and tighten the nuts using a socket wrench. Torque the nuts to
24 ft-lbs (32.5 N-m).

5

NOTE
On the inside of the BCU Customer Interface Compartment are
color coded stickers and matching tie-wraps. The colors are
matched to the RF head dc power cables. The colors are as
follows:

• RFU 1 = RED

• RFU 2 = BLUE

• RFU 3 = YELLOW

• RFU 4 = GREEN

Remove the appropriate color sticker and apply it to the underside of the RF
head. Use the appropriate tie-wraps to identify the dc power cables and the
Fiber Optic cables.
For Example:
The first RF head used would have the power connector identified with
the RED sticker, and the power and fiber cables would be tagged with the
RED tie-wraps.

6 Attach the RF cables between Radome and RF head.
Torque the nuts to 1.4 N-m — 1.7 N-m (12.4 in-lb — 15.04 in-lb).

7 Attach the solar shield.
Insert the mushroom head knobs near the bottom of the shield into the
keyhole slots on the sides of the mounting bracket.
For the DAP, slide the solar shield into position over the handle and into slots
on top of the mounting bracket. The DAPIIx does not require a solar shield.
Tighten the screws to secure the shield to brackets. Torque the solar screen
retention nut to 35 in-lbs (4 N-m). See Figure 4-29.

8 Prepare the RF head for hoisting.
Attach carabiner to handle the RF head.
Use the block and tackle to carefully hoist (so that the cables are not
damaged) the RF head Assembly up to the tower. Proceed to step 9.

NOTE
It is recommended that two people hoist the RF head Assembly.

9 Slide the RF head into the side mounting bracket and retention bracket
slots. Figure 4-30 displays the RF bracket assembly and the RF head.

Continued
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Procedure 4-14 Install DAPIx RF head assembly (Continued)

10 Ensure that the RF head is properly mounted and its movement is not
obstructed. Range of motion is ±25 degrees from horizontal. The retention
bracket serves as an indicator of the tilt in degrees.
When the RF head is set at the desired position, tighten captive bolts on the
retention bracket. Torque bolts to 45 in-lbs (5.0 N-m).
Tighten the captive screws at the pivot on each side of the unit to secure the
RF head. Torque screws to 45 in-lbs (5.0 N-m).

NOTE
The indicators on the mounting bracket only set the relationship
between the head and the mounting bracket. The pole or
structure to which the bracket is mounted may not be vertical.
Final elevation and azimuth angles should be verified using
Received Signal Strength measurements.

11 Proceed to Procedure 4-15 for the RF head Ground Cable connection
procedure.

12 Proceed to Procedure 4-16 for the RF head dc power cable connection
procedure.

13 Proceed to Procedure 4-17 for the Fiber Optic Cable connection procedure.
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RF head Ground Cabling Installation
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The RF head comes with a ground lug attached, but no ground wire.

Perform the steps in Procedure 4-15 to install the RF head Ground Cable.

Procedure 4-15 Installing RF head ground cable

1 Use a 10 mm socket wrench to loosen the ground lug captive screws on the
RF head.

2 Remove the ground lug.

3 Slide a #6 AWG wire into the ground lug.
Crimp the ground lug onto the wire.
Verify that the #6 AWG wire is secure within the ground lug.

4 Reattach the ground lug onto the RF head.
Use a 10 mm socket wrench to tighten captive screws. Torque to 45 in-lbs
(5.0 N-m).
Secure opposite other end of ground wire to tower ground.
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DAPIx RF Head DC Power Cabling Installation
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Objective

This section contains the procedure for installing the RF head dc power cables.

Optional RF head power connection

The BCU is powered by –48 V, similarly the RF Heads can be powered by –48 V. If powered by
-48 V, a circuit breaker and EMI filter (Class B) are required between the power source and
the RF Heads.

DC cable description

Use the appropriate kit (Cable G) listed in Table 3-1 as required.

List of tools required

The following tools are required to install the dc Power cables:

• Knife

• Small flat blade screw driver

• 19 mm crescent wrench

• Adjustable wrench

• Wire cutters

• Wire Strippers

• Crimping tool (Tyco PN 47387-7)

RF head dc power cable installation

Follow the steps in Procedure 4-16 to install the RF head dc Power Cables.
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Procedure 4-16 Install RF head dc power cables

1 If not already open, open the BCU Customer Interface compartment.

2 Before routing the dc power cable, verify that the cable is properly color
coded. If more than one RF head is in use, ensure that they are all properly
color coded. The colors are as follows:

• RFU 1 = RED

• RFU 2 = BLUE

• RFU 3 = YELLOW

• RFU 4 = GREEN

NOTE
Color coded labels and tie-wraps can be found on the compartment
side of the door of the BCU Customer Interface Compartment.
Tie-wraps should be attached near the dc power cable connector.

3 Identify the RF head number (1-4) being installed.

4 Open the Customer Interface Compartment door and locate the corresponding
terminal block (RFU 1-4).

5 Locate the corresponding color coded tie straps on the service bay door and
install them on the cable at each end as appropriate for identification at the
head (for use later when connecting the cable to the RF head on the tower).
The corresponding adhesive backed label should be placed on the RF head
(1-4) chassis in the area labeled RFU ID.

6 Locate and remove the water tight plug on the floor of the service bay that
corresponds to the head number (1-4).

7 Strip the power cable of its outer jacket exposing the shield and inner
conductors. Strip the shield back to a length such that it can be properly
grounded/terminated in the water tight fitting (PN 5871541N01). Securely
install/clamp the outer cable jacket in the water tight fitting with enough
length such that the power conductors reach the correct terminal block
without excessive strain. Reference Figure 4-31.

8 Terminate the power conductors with the ferrules (PN 2987529D01) @
2X using the proper crimp tool (Tyco P/N 47387-7). Termination should
be done before the water tight fitting (PN 5871541N01) with the cable
clamped in place can be inserted through the floor of the Customer Interface
Compartment.

9 Install the nut on the inside wall of the BCU to secure the water tight fitting
to the chassis. Also install the dome nut on the fitting, external to the chassis
(this fitting provides the water tight seal).

Continued
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Procedure 4-16 Install RF head dc power cables (Continued)

10 The ferrules on the ends of the power conductors (PN 2987529D01) are
inserted into the terminal block and the terminals are tightened.

CAUTION

• Ensure that proper grounding between the shield, braid, and
grounding contacts of the water tight connector.

• Verify the circuit breakers for the RF Heads being connected
are disengaged (OFF) before starting work.

• Terminate the power conductors in the ferrules, so that no
loose strands exist that might come in contact with a metallic
surface, tool, or other conductor.

• Ensure that the ferrules are properly installed into the terminal
blocks and tightened, so that they are permanently connected
and not susceptible to contact breaks, intermittent contact, or
excessive voltage drops.

• The ferrules must not contact each other, other metallic
structure, tools, or any other conductive media after final
installation. Take care to ensure that the circuit is isolated
and complete.

• The RF head Circuit Breakers must not be engaged until a
complete and proper connection has been made at the RF
head end of the conductor, and the RF head is in its final
mounted position.

• Ensure that the cable is properly grounded along its length
utilizing the shield and braid of the cable for ground connection
to the tower structure or other main ground point or structure.

• Take care not to over torque the terminal block when tightening
the ferrules into place. The terminal block must not twist.

11 Route the dc Power cables to the tower. Bundle and secure the cables (if RF
head is not present) or connect to the appropriate RF head.

CAUTION
Connect or disconnect the cable by turning the coupling nut. Do
not try to connect or disconnect the cable by turning the cable or
other attaching components.

12 Proceed to Procedure 4-17 for the Fiber Optic Cable connection procedure.
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Figure 4-31 Power cable - prepared
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Figure 4-32 Base Control Unit RF head dc power connection
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Antenna Cabling Installation
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Objective

This section contains the procedure for installing the antenna cables.

Installing antenna cables

The antenna cables between the RF head and Radome can be installed before or after the
RF head Assembly is mounted on the pole.
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Fiber Optic Cabling Installation
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Objective

This section contains the procedure for installing the fiber optic cables.

Cable description

Cable H as listed in Table 3-1 is required for installation.

NOTE
The minimum bend radius for this cable is less than 75 degrees.

Fiber Optic cables can be damaged when NOT handled properly. Avoid excessive
banging / bumping against objects while raising or lowering the cable.
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Figure 4-33 Typical power and fiber optic cabling diagram
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Procedure 4-17 Install BCU fiber optic cables

1 Before routing the Fiber Optic cables to the tower, verify that the cable is
properly color coded.

• Red – RF head 1

• Blue – RF head 2

• Yellow – RF head 3

• Green – RF head 4

Continued
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Procedure 4-17 Install BCU fiber optic cables (Continued)

CAUTION
Handle the Fiber Optic cable with care. The cable can be easily
damaged if it is banged / slammed into objects.

NOTE
Color coded labels and tie-wraps can be found on the compartment
side of the door of the BCU Customer Interface compartment.

2 Connect the Fiber Optic cables to the bulkhead feedthroughs (FIBER) on the
underside of the BCU. Torque connector nut to 38 in-lbs (4.3 N-m).

CAUTION

• Connect or disconnect the cable by turning the coupling nut.
Do not try to connect or disconnect the cable by turning the
cable or other attaching components.

• Verify the position and orientation of the fiber connection by
noting the location of the polarization pin before insertion.

• Keep both ends of the fiber optic cables capped until insertion
into their appropriate connector. This also applies to the
bulkhead connectors on RFCU and BCU.

3 Route the cables to the towers, bundle, and secure to the tower (if RF head is
not present) or connect to the appropriate RF head. Twist the coupling nut
until it stops (detent).
Use tie-wraps or appropriate clamps to secure the cable to the tower.

CAUTION
To avoid crushing the fiber optic cable, ensure that cable ties are
not over tightened.
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Smart Antenna Access Point (SAAP) RF head Assembly
Installation
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Overview

This section contains the procedures for installing the Smart Antenna Access Point (SAAP) RF
head Assembly which is comprised of the RF head and antenna radome. Refer to Figure 5-1 for
an overall view of the SAAP and major components.

NOTE
Ensure that a qualified structural engineer verifies the pole structure and pole-mount
installation for the weight of the installation under adverse conditions in the
installation.

Figure 5-1 SAAP RF head components

Radome

RF Head

Mounting Frame

Solar Shield

(Antenna)

Pole Mounting
Brackets

D2_SAAP_Assembly.eps
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Shipping and handling

The WAPBCUxx800 is shipped directly to the site unless otherwise requested.

Recommended tools

The following tools are recommended to assist in opening the containers housing the equipment:

• Tin snips

• Knife or box cutter

The equipment arrives at the site via an outside delivery company. It arrives in either a
cardboard or wood container or shrink wrapped on pallets.

Unpacking

Perform Procedure 5-1 and Procedure 5-2 to unpack the equipment.

Procedure 5-1 Unpacking RF head from a cardboard container or shrink wrap

1 There are four attaching clamps for holding the RF head during shipping.
Remove these clamps before removing the RF head.

Inspect for damage.

NOTE
Components may or may not be delivered on one pallet or in one
cardboard container. Procedure assumes that components are
delivered in separate cardboard containers or containers on one
pallet.

2 Using a knife or equivalent, carefully cut the shrink wrap. Remove the
cardboard lid from the box.

3 Lift the packaged radome and set aside.

4 Remove all cardboard dividers, inner cardboard corners, and outer cardboard
sleeve from the wood pallet.

5 Remove the mounting bracket accessories box and set aside.

6 Remove the steel mounting frame.

7 Remove the plastic solar cover

8 There are four attaching clamps for holding the RF head to the pallet during
shipping. Remove the screws that attach these clamps to the RF head.

9 Remove the RF Head from the Pallet.

10 Separate individual shipping containers carefully. Check for damage to
containers.

11 Proceed to Procedure 5-2.

68P09306A99-E 5-3

OCT 2010



BCU installation Chapter 5: WAPBCUxx800 (SAAP) Installation

If the BCU is not already installed, perform Procedure 5-2.

Procedure 5-2 Unpacking BCU hardware from shipping container

1 Open shipping container holding BCU.

2 Open the shipping container holding the GPS equipment.

3 Lift off the cardboard container covering the BCU.
Find and remove the equipment door key.
Remove the upper Styrofoam padding.

4 Open the shipping container holding the BCU mounting bracket. Proceed
to step 6.

5 Open the cardboard container holding the BCUII.
Remove the container holding the attaching hardware.
Remove the upper Styrofoam padding.

6 Open the shipping container holding the RF head.
Open the shipping container holding the RF head mounting bracket and
accessories.
The pole mount hardware is shipped in its own separate container.

7 Remove BCU.

CAUTION
The BCU weighs a maximum of 68 kg (150 lbs). It is recommended
that a minimum of two people be present to move the BCU.

8 Use the key to open the door. Verify that the cards and modules are installed.

9 If the BCU is to be pole mounted, check that the BCU has part of the mounting
bracket already attached. Remove the BCU pole/wall mounting bracket
assembly from its container.

10 Take an inventory of equipment received.
Report the extent of any equipment damage to the transport company and to
appropriate management personnel.

BCU installation

If the BCU is not already installed, perform the BCU installation procedures described in
Chapter 4.

SAAP RF head installation order

When installing the RF head complete the following procedures in the order shown:
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1. Attach RF Head to Radome.

2. Attach the Mounting frame to the RF Head.

3. Attach the pole mounting brackets to the mounting frame.

4. Hoist the RF Head and attach to pole.

5. Connect the Earth Ground cable between the RF head and tower.

6. Connect the Fiber Optic cable from the RF head to BCU.

7. Connect dc power cables from the RF head to BCU.

Electrical requirements

The RF head is designed to use +54 V dc nominal at 6 A max/RF head supplied through the Base
Control Unit (BCU).
Voltage and amperage of the dc power to BCU Nominal -48 V dc input 47 A Maximum.
Voltage and amperage of the ac power to the BCU 100 / 240 V ac input 22 A Maximum

Environmental

The operational temperature range for the RF head is –20 to +55 degrees centigrade.

Weight

Table 5-1 SAAP RF Head Assembly weight

Component Weight

Radome (Antenna) 13 kg

TRX 6 kg

RF Head Chassis 10 kg

Mounting Frame 20 kg

Miscellaneous 27 kg

Total Weight 75 kg

SAAP RF head connector locations

Refer to Figure 5-2 for the location of the cable connectors on the RF head.
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Figure 5-2 SAAP RF head connectors

TRTRX Slot 0 TRX Slot 1 TRX Slot 2 TRX Slot 3
(Diversity)(Diversity) (Diversity) (Diversity)

TRX Slot 0 TRX Slot 1 TRX Slot 2 TRX Slot 3
(Main) (Main) (Main) (Main)

D2_SAAP_RF_head connectors.eps

List of tools and materials

• Torque Wrench capable of 30 N-m

• 17 mm Socket wrench

• Torque Driver capable of 5 N-m

• Ground Lug crimp tool

• 8 mm Allen Hex Key

• T30 Torx Screw Driver

• Hack Saw

• 17 mm combination wrench

• Tie-wraps of varying lengths

SAAP RF head assembly installation

Follow the procedure to open the SAAP packaging.
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Procedure 5-3 Open SAAP packaging

1 Open RF head Assembly container.
Remove the packaging and components carefully and put aside.

2 Place the packaging lid upside down on the ground to be used as a base for
the Radome/RF head Assembly.

3 Place Radome face down on the packaging lid.

4 Remove the screws that attach the RF Head to the four pallet clamps. Remove
the RF Head from the Pallet.

Follow the steps in Procedure 5-4 to assemble the RF head, the mounting frame, and the pole
mounting brackets.

Procedure 5-4 Assemble SAAP RF head assembly

1 Lift the RF head and mount on the antenna Radome.
Secure Radome to RF head by tightening four screws using a T30 Torx driver.
Torque screws to 5.0 N-m (45 in-lbs).

2 Open the mounting bracket accessories box and remove all contents:

• Curved cast alum. brackets

• Sheet metal brackets

• Screws

• Nuts

• Hardware bags

Hardware bags are labeled appropriately.

3 Install curved brackets on both sides of the RF head with 2 M6 X 20 screws
and 2 M6 spring washers using a T30 torx tool. See Figure 5-3.

Torque the M6 X 20 screws to 5.0 N-m (45 in-lbs).

4 Attach the mounting frame to the RF Head at the pivot point location of the
RF Head with M10 socket head shoulder bolts with an 8 mm allen hex key.
Refer to Figure 5-3 to locate the pivot point location of the RF Head.

Torque the bolts to 30 N-m.

5 Remove the M6 X 20 screws that are on the flip down clamps. Refer to
Figure 5-5 to locate the tilt position M6 screw locking point.

Flip down clamps are shown in Figure 5-4.

6 Grasp the curved guide lever of the flip down clip and rotate the flip down
clips to the unlocked position as shown in Figure 5-3.

Continued
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Procedure 5-4 Assemble SAAP RF head assembly (Continued)

7 Rotate the mounting frame about the pivot bolt axis to the RF head Assembly
such that the curved brackets can be inserted into their respective slots. See
Figure 5-3.

Slide the curved bracket into the slot on the mounting frame. See Figure 5-4.

Once installed, flip down clamps over curved brackets and hand tighten M6 X
20 screws with a T30 Torx driver. Hand tighten the screws for now. Final tilt
position will be done after the RF head has been installed on the pole.

8 Attach the 9 RF cables between the Radome and the RF head. Torque nuts to
1.4 N-m - 1.7 N-m (12.4 in-lbs - 15 in-lbs). See Figure 5-9 and Figure 5-7.

9 Install Solar Shield as shown in Figure 5-6 and Figure 5-7.

Align spring bolts with the hinges on the RF head and install. Release the
spring bolts and lock into position.

Close Solar Shield and secure by tightening two screws using a T30 Torx
driver. Torque screws to 5.0 N-m (45 in-lbs). See Figure 5-8.

10 If not already installed, install mounting bolts and clamps on pole mounting
bracket.

The following options are available for the Pole Mounting Brackets:

• SGLN6473 is for mounting to a 2” outside diameter (OD) pole. Refer to
Procedure 5-5.

• SGLN9416 is for mounting to a 2.5”-5” range of pole ODs. Refer to
Procedure 5-6.
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Figure 5-3 Curved bracket (tilt)

PIVOT 
POINT

CURVED
GUIDE LEVER
IN UNLOCKED
POSITION

CURVED
BRACKETS

D2_curved_bracket_(tilt).eps

Figure 5-4 Curved bracket installed

D2_curved_bracket_installed.eps
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Figure 5-5 Tilt position M6 screw location

D2_tilt_position_M6_screw_location.eps

Figure 5-6 Attaching solar shield to the RF head

D2_attaching_solar_sheild_RF_head.eps
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Figure 5-7 Solar cover installed

D2_solar_cover_installed.eps

Figure 5-8 Solar shield screw

D2_solar_shield_installed.eps
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Figure 5-9 RF cable connection RF head and radome

D2_RF_cable_connt_RF_head_radome.eps

Figure 5-10 Pole mounting bracket installed

D2_pole_mounting_bracket_installed.eps
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RF head assembly installation

Procedure 5-5 Install 2" OD pole mounting brackets to mounting frame

1 Two of the four pole mounting brackets come pre-attached from the factory.

Attach a loose pole mounting bracket to the top of the mounting frame with
2 M10 X 160 bolts, 2 M10 Flat washers, 2 M10 Spring washers, and 2 M10
Nuts. See Figure 5-11.

2 Thread the nuts on just enough to hold the pole mounting bracket into place.
This pole mounting bracket will be removed later and clamped to the pole
after the RF Head has been hoisted into place on the pole.

3 Repeat step 1 and step 2 to attach the second loose pole mounting bracket to
the bottom of the mounting frame.

4 Proceed to Procedure 5-7.

Procedure 5-6 Install 2.5"-5" OD pole mounting brackets to mounting frame

1 Attach the adapter bracket subassy to the top of the mounting frame with two
M10X40 bolts, four M10 Flat washers, two M10 Spring washers, and two M10
nuts as shown in Figure 5-12.

Tighten the nuts to 30 N-M using a 17 mm socket wrench.

2 Repeat step 1 to attach the second adapter bracket to the bottom of the
mounting frame.

The orientation of the bottom mounting bracket is 180˚ from the top adapter
bracket subassy. The top adapter bracket protrudes above the mounting
frame and the bottom adapter bracket subassy protrudes below the bottom of
the mounting frame.

3 Thread a M10 nut on to the M10 threaded rod far enough so that the threaded
rod protrudes through the thickness of the pole clamp and adapter bracket
thicknesses as shown in Figure 5-13.

Run one M10 Flat washer up to the nut.

4 Perform one of the following:

• For 2.5”-3.5” OD pole, insert the threaded rod with a flat washer through
one of the inner holes of the pole clamp and adapter bracket. Attach the
threaded rod with a M10 Flat washer, M10 Spring washer, and M10 Nut.
Tighten the nut on the adapter bracket side to 30 N-M using a 17 mm
socket wrench. Repeat the process for the other threaded rod.

• For pole with OD greater than 3.5”, use the outer sets of holes. Attach
the threaded rod with a M10 Flat washer, M10 Spring washer, and M10
Nut. Tighten the nut on the adapter bracket side to 30 N-M using a 17
mm socket wrench. Repeat the process for the other threaded rod.

5 Repeat step 4 for the other Pole Clamp.

Continued
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Procedure 5-6 Install 2.5"-5" OD pole mounting brackets to mounting frame
(Continued)

6 Attach a second set of pole clamps to the M10 threaded rods as shown in
Figure 5-14.

Thread the nuts on to the threaded rods just enough to hold the pole clamps
in place. These pole clamps are removed later and clamped to the pole after
the RF Head is hoisted into place on the pole.

7 Proceed to Procedure 5-7.
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RF head assembly installation

Figure 5-11 Attaching 2” OD pole mounting brackets to the mounting frame

D2_SAAP_Brkt5_install.eps

Note: A second pole clamp assembly is 
attached to the bottom of the mounting frame.

7

1

3

4

2 5
6

ITEM

1

2

3

4

5

2

2

4

4

4

QTY DESCRIPTION

2 “ OD POLE MOUNTING BRACKET 

M10 X 160 BOLT

M10 FLAT WASHER

M10 SPRING WASHER

M10 NUT6 4

2 “ OD POLE MOUNTING BRACKET 

7 1 MOUNTING FRAME

COMMENTS

COMES PRE-ATTACHED  

LOOSE PIECE IN BOX

LOOSE PIECE IN BOX

LOOSE PIECE IN BOX

LOOSE PIECE IN BOX

LOOSE PIECE IN BOX

N/A
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Figure 5-12 Attaching 2.5"-5" adapter bracket subassy to the mounting frame

D2_SAAP_Brkt3_install.eps

Note: A second adaptor bracket subassembly is 
attached to the bottom of the mounting frame.

ITEM

1

2

3

4

2

4

8

4

QTY DESCRIPTION

ADAPTOR BRACKET SUBASSY

M10 FLAT WASHER

M10 X 40 BOLT

M10 NUT

M10 SPRING WASHER5 4

COMES PRE-ASSEMBLED

COMMENTS

LOOSE PIECE

LOOSE PIECE

LOOSE PIECE

LOOSE PIECE
6 1 MOUNTING FRAME N/A

4 5 3

1

6

2 3
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RF head assembly installation

Figure 5-13 Attaching pole clamp with threaded rod for a 2.5”-5” OD poles

D2_SAAP_Brkt1_install.eps

Note: A second pole clamp assembly is 
attached to the bottom of the mounting frame.

1

6

2

4

43

35
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1

2

3

4

5

2

4

8

8

4

QTY DESCRIPTION

POLE CLAMP

M10 X 305 THREADED ROD

M10 FLAT WASHER

M10 NUT

M10 SPRING WASHER

MOUNTING FRAME6 1
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Figure 5-14 Loosely attaching pole clamp to threaded rod for a 2.5”-5” OD pole

D2_SAAP_Brkt2_install.eps

Note: A second pole clamp assembly is 
attached to the bottom of the mounting frame.

ITEM

1

2

3

4

2

4

4

4

QTY DESCRIPTION

POLE CLAMP

M10 FLAT WASHER

M10 SPRING WASHER

M10 NUT

1 POLE6

5 1 MOUNTING FRAME

1

2

3

4

5

6
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RF head assembly installation

Figure 5-15 Fully assembled SAAP RF head assembly

D2_SAAP_Brkt4_install.eps

FULLY ASSEMBLED RIGHT SIDE VIEW

Procedure 5-7 Lift and secure RF head assembly

1 Prepare the RF head for hoisting.
Attach a sling to both sides of pole mounting bracket. See Figure 5-16. Note
lifting label.
Use the block and tackle to carefully hoist the RF head Assembly up to the
pole location.

WARNING
DO NOT stand underneath the RF head assembly while it is being
hoisted or lowered. Serious injury to personnel may result from the
RF head should any part of the hoisting equipment fail.

Continued
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Procedure 5-7 Lift and secure RF head assembly (Continued)

2 Slide upper mounting bracket around pole. Remove nuts and washers from
the unattached side.

Slide upper clamp over the mounting bolt and slide on washers and thread
nuts on and hand tighten.

3 Slide lower clamp over the mounting bolt and slide on washers and thread
nuts on and hand tighten.

Tighten nuts on both upper and lower brackets enough to hold assembly to
pole, but still allow horizontal movement. See Figure 5-10.

4 Ensure that the RF head is properly mounted and its movement is not
obstructed.

Remove M6 screws and raise clamps to set the RF head to the desired tilt
position (-5 to +15 degrees from horizontal). When completed, pull down
clamps to lock teeth in place and tighten M6 screws to lock in position.
Torque screws to 5.0 N-m (45 in-lbs). Reference Figure 5-5.

5 Adjust azimuth (side to side) as required, then tighten M10 nuts securing
brackets to pole using a 17 mm socket wrench. Torque nuts to 30 N-m.

6 Remove slings from pole mounting bracket.

7 Proceed to Procedure 4-15 for the ground cable connection procedure.

8 Proceed to Procedure 4-17 for the Fiber Optic connection procedure.

9 Proceed to Procedure 5-8 for RF head dc power cable connection procedure.
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RF head assembly installation

Figure 5-16 SAAP RF head assembly

D2_SAAP_RF_head_assembly.eps
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Figure 5-17 SAAP fully installed

D2_SAAP_fully_installed.eps

SAAP RF head dc power cable installation

Procedure 5-8 Install the SAAP RF head dc power cable

1 If not already open, open the BCU Customer Interface compartment.

2 Connect the dc power cable to RFU1.

3 Hoist dc power cable up to the SAAP RF head.

4 Connect the dc power cable to the Power connector. Ensure that there is
enough slack so there is no stress on the connection when the cable is
secured to frame work.

5 Route cable along the frame work and secure as required using cable ties or
clamps.

Miscellaneous installation instructions

When the BCU and RF head have been installed perform the following:

5-22 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Miscellaneous
installation instructions

1. If required, power on units

2. Clean up site

3. Fill out the installation completion checklist
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Introduction
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The basic WAPBCUxx420 hardware consists of a Base Control Unit II (BCUII) and an RF head
(DAPIIx). The BCUII consists of two Modem cards and one Controller card within a rack
mountable metal enclosure. DC voltage powers the BCUII and RF head. The DAPIIx RF head
is interchangeable with the DAP.

DAPIIx identification

Figure 6-1 and Figure 6-2 show the components of the DAPIIx.

Figure 6-1 DAPIIx RF head

Bracket

Radome

Mounting Pole

RFCU

D2_DAPIIx_Assy_wlb.eps
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Figure 6-2 Base Control Unit II (BCUII)

4x Fiber-Optic
Cable Feed-Thru

Earth Ground
Cable Feed-Thru

Customer I/O
(12x Inputs, 4x Outputs)

AP Control Port

RF-GPS Input

RGPS Input
Air Inlet

2x 19”Rack Mounting Bracket
(mid-mounting location)

PSU Air Inlet

Status LEDs

Push Button Door
Latch Release

Customer Ethernet

ENET-B

ENET-A

IP-Backhaul

TDD

D2_FrntVwInDrBCUII_DrClsd.eps
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Shipping and Handling
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Shipping and handling

The WAPBCUxx420 hardware is shipped directly from the factory to the site unless otherwise
requested.

Procedure 6-1 Unpacking DAPIIx equipment from a cardboard container or shrink
wrap

1 Inspect for damage.

NOTE
Components may or may not be delivered on one pallet or in one
cardboard container. Procedure assumes that components are
delivered in separate cardboard containers or containers on one
pallet.

2 Using a knife or equivalent, carefully cut the shrink wrap.

3 Cut bands securing the pole/wall mounting bracket container.
Remove the pole/wall mounting bracket container, and place it to one side.

4 Cut bands securing the RF head container and RF head mounting bracket
container to the pallet.

5 Cut bands securing the RGPS container to pallet.

6 Separate individual shipping containers carefully.
Check for damage to containers.

7 Proceed to Procedure 2-4.

6-4 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation BCUII unpacking instructions

BCUII unpacking instructions

Figure 6-3 BCUII shipping container

Bottom
Protective 
Foam

Shipping
Carton

Top
Protective 
Foam 

Attaching
Hardware
Box

Hardware
Box Foam

D2_BCUII_Shipping_Container.eps
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Procedure 6-2 Unpacking the BCUII

1

CAUTION
The BCUII with container and packaging weighs 18 kg (40 lbs)
maximum.

Open the cardboard container holding the BCUII.
Remove the container holding the attaching hardware.
Remove the upper Styrofoam padding.

2

NOTE
The BCUII weighs 8 kg (17.6 lbs) nominal.

Remove BCUII.

3 Take an inventory of equipment received.
Report the extent of any equipment damage to the transport company and to
appropriate management personnel.
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Base Control Unit II
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Base Control Unit II

Overview

This section provides general information and procedures for installing a Base Control Unit II
(BCUII). The BCUII is a small, self-contained rack mountable unit. It comes equipped with an
optional Q-HSO, I/O, Modem Cards, and a Controller Card.

Electrical information

The Base Control Unit II is designed to use -48 V dc nominal using a customer supplied power
source. The maximum input current to the BCUII is 13 A.

The AP shall meet all functional performance specifications with a maximum injected dc ripple
of 500 mV Peak to Peak on the -48 V dc input line, from 0 MHz to 20 MHz.

NOTE
This information applies only to AP versions with -48 V dc input supply voltage.

Electrical recommendations

As a complement to local codes, Motorola supports the following:

To minimize voltage drops in situations where there are long power cable runs, the following
should be considered:

• When using #6 AWG - #12 AWG consider

Parallel splice #PSCGRY-L (Panduit)

HTAP # HTCT6–6–1

CTAPF # CTAPF6–12–C

• When using #8 AWG – #12 AWG consider

Parallel splice # PCSBLU-L (Panduit)

HTAP # HTCT8–8–1

CTAPF # CTAPF8–12–C
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If using a separate power source, ensure that the following minimum surge protection
requirements are met:

• DC connection surge requirements per EC61000–4–5 Class X 5kV/2.5KA Common Mode
and 500 V/250 A Differential Mode IEC combination waveform.

• Electrostatic Discharge per IEC61000–4–2 Level 4

Dimensions and weight

The BCUII measurements are as follows:

• Dimension: 133 mm (5.3 in) H x 330 mm (13.0 in.) D x 445 mm (17.5 in.) W

• Weight: 8 kg (17.6 lbs)

The dimensions do not include hinges, latches, handles, or connectors

Environmental

Temperature

The operational temperature range for the BCUII is 0 °C to +55 °C (32 °F to 131 °F).

Volatile Organic Compounds (VOC)

The mounting location must meet the air quality for Volatile Organic Compounds as shown in
Table 6-1.

Table 6-1 Volatile organic compounds

Compound Value

Sulfur Dioxide <50 ppb

Hydrogen Sulfide <40 ppb

Ammonia <500 ppb

NO <500 ppb

NO2 <200 ppb

HNO3 <15 ppb

Ozone <125 ppb

Gaseous Chlorine (HCL + CI2) <5 ppb

All other volatile organic compounds <1200 ppb or 5000 µg/m3

The BCUII is tested to the limits specified in this table.
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Operational clearances

For proper air flow, the BCUII requires the following minimum clearances:

• Top - 0 mm (0 in)

• Right Side - 51 mm (2 in)

• Left Side - 51 mm (2 in)

• Front - 152 mm (6 in)

• Rear - 76 mm (3 in)

CAUTION
If the forward rack mounting position is used, ensure that the air intake vent is not
blocked. The mid-mount position is shown Figure 6-4.

Figure 6-4 BCUII air flow clearances

TOP
0 mm (0 in)

REAR
76 mm (3 in)

FRONT
152 mm (6 in)

LEFT SIDE
51 mm (2 in)

RIGHT SIDE
51 mm (2 in)

D2_BCUII_Air_Clearances.eps
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BCUII cables description and part numbers

Table 6-2 BCUII cables

Cable
Label Part Number Description

AA SGLN8247 20 m (65.6 ft), Fiber Optic cable, PN
3015658A02
RF head dc power cable, PN 30898298C01

SGLN7682 40 m (131.2 ft), Fiber Optic cable, PN
3015658A03
RF head dc power cable, PN 30898298C02

SGLN8250 60 m (196.8 ft), Fiber Optic cable, PN
3015658A04
RF head dc power cable, PN 30898298C03

SGLN8251 80 m (262.5 ft), Fiber Optic cable, PN
3015658A05
RF head dc power cable, PN 30898298C04

SGLN8252 100 m (328.8 ft), Fiber Optic cable, PN
3015658A06
RF head dc power cable, PN 30898298C05

AB CGDS19797321 I/O (p/o kit SGLN8484)

AC 3014984F01 AP Control (p/o kit SGLN8486)

AD 3086930X06 TDD (p/o kit SGLN8447)

AE 3086930X07 RFGPS (p/o kit STRG4045)

AF T472AA. RGPS cable, 15 m (49.2 ft) PN 3086039H10

T472AB RGPS cable, 38 m (125 ft) PN 3086039H11

T472AC RGPS cable, 76 m (250 ft) PN 3086039H12

T472AD RGPS cable, 152 m (500 ft) PN 3086039H13

T472AE RGPS cable, 304 m (998 ft) PN 3086039H14

T472AF RGPS cable, 608 m (1995 ft) PN 3086039H15

AG Customer supplied Ethernet, RJ45 connectors, straight-through,
shielded CAT5e, 90 m, max. 24AWG solid
conductor, horizontal link plus 10 m max. patch
cords.

AH Power Connector Power, Plug, Terminal Block,
PN 0914842B02

AJ SGLN1944 RGPS Surge cable, PN 3015745A01

RGPS Terminal Block, PN 2888719T03
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Table 6-3 Fiber optic cables (p/o upgrade kit)

Cable Part Number Description

AK SGLN6485 20 m (65.6 ft), Fiber Optic cable, PN 3089843T01
power cable, PN 3089298C01, 2 male ODC connectors

SGLN6484 40 m (131.2 ft), Fiber Optic cable, PN 3089843T02
power cable, PN 3089298C02, 2 male ODC connectors

SGLN6483 60 m (196.8 ft), Fiber Optic cable, PN 3089843T03
power cable, PN 3089298C03, 2 male ODC connectors

SGLN6482 80 m (262.5 ft), Fiber Optic cable, PN 3089843T04
power cable, PN 3089298C04, 2 male ODC connectors

SGLN6481 100 m (328 ft), Fiber Optic cable, PN 3089843T05
power cable, PN 3089298C05, 2 male ODC connectors

AL SGLN8445 Fiber Optic Adapter cable, PN 3071124N03, 1 female
ODC connector and LC connectors

NOTE
Cable AL can be used with any of the types of
AK cables at the site.

Tools and materials

The following kits, tools, and materials or equivalent are required to install the BCUII.

List of tools and materials

• 13/16 in. (20.6 mm) Breakaway Torque Wrench 38 in-lb (4.3 N-m)

• Tape Measure

• Electrical Tape

• Crescent Wrench

• Socket Driver

• Metric or Standard Socket Set for 1/4 in. or 3/8 in. driver

• Power Drill

• Concrete Drill Bits

• Wire Strippers

• Crimp Tool

• Four customer supplied screws for use with an EIA wide spaced rack and six screws with
a universal spaced rack

• 10 mm socket
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• Set of Torx bits

• Local Router

• EMI Filters (as necessary)

RFGPS or RGPS kits

For a DAPIIx with RGPS - SGLN1944 Surge Kit

• Cable Assembly, PN 3015745A01

• Surge Protect, PN SGLN6543

• Mounting Bracket, PN 07010002001

This kit is used with cable AF in Table 6-2.

For a DAPIIx with RF-GPS - STRG4045 Surge Kit

• GPS, with mounting cable, PN 3086930X07

• Surge Protect Device, PN 8089211C01

This kit is used with Receiver, GPS, RF Module Antenna, PN CGDSGPSTMG20NMS with 50 ft
(15.24 m) cable.

Figure 6-5 shows a BCUII with the rack mounting bracket attached. The location shown is
for mid-mounting in a rack.
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Figure 6-5 BCUII front panel connector locations

Customer Input
(12x) and Customer 
Output (4x)

Customer 
Ethernet

TDD
RF-GPS
Input

RGPS Input

ENET-A
ENET-B

Earth
Ground

4x Fiber 
Cables

Status Indicators

Ensure that upon installation
all air intake vents are not 
obstructed.  Observe clearances
referenced in Figure 5-4.

Air Intake Vents

AP Control
Port

D2_BCUII_Front_Panel_Conn ectors.eps
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BCUII Rack Mount Installation
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Rack mount installation

Perform the steps in Procedure 6-3 to install BCUII in a rack.

Procedure 6-3 BCUII rack mount installation

1 Determine the location on the rack to mount the BCUII.

CAUTION
If the forward rack mounting position is used, ensure that the air
flow to the intake vent is not obstructed.

2 If the rack is a universal 19 in., insert a screw into each rail, then hang the
BCUII on those screws. Proceed to step 3.

If the rack is a wide standard 19 in, two people are required to install the
BCUII. Proceed to step 4.

3 Install the three screws on each side (six screws total) to secure the BCUII to
the rack. Proceed to step 5.

4 One person aligns the holes in the rack mounting bracket with the holes in
the rack. The second person installs the four screws and secures the BCUII to
the rack. Proceed to step 5.

5 Proceed to Procedure 6-4 for Earth Ground and Fiber Optic cable installation.
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BCUII Fiber Optic Cable Installation
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Cabling information

There are two connectors at the BCUII end of the fiber optic cable. One connector has a black
band and the other connector has a white or tan band.

Just the tan band connector is used for the single head per sector systems.

Both the tan and black band connectors are used for two heads per sector and multicarrier
systems.

The WAP450 (DAPVx head) can use the 2X or 4X modem card. The WAP650 (DAP DUO head)
can only use the 4X Modem card.

For the DAP DUO, there are always two heads per sector. It can be a single carrier or
multi-carrier. At the heads, there is a “Y” fiber optic cable attached to the regular fiber optic
cable. The Y cable has two plugs at one end: plug 1 and plug 2. Plug 1 is connected to the black
band connector and plug 2 is connected to the tan or white connector.

Modem card connector A is the left most connector and connector D is the right most connector
on the 4X Modem card. Modem card 1 is in the center slot, identified as slot 4 and modem card
2 is in the outer slot identified as slot 5 in the BCUII.

Cable clip colors

Cable clips are placed on the cable connectors to help route the cable and to indicate what
the cable represents.

Table 6-4 Clip color to description

Clip Color Description

Red RFU 1 or Sector 1

Blue RFU 2 or Sector 2

Yellow RFU 3 or Sector 3

Green RFU 4 or Sector 4

2X Modem card cabling

This information is for a single head per sector system. Up to four heads can be used.

Table 6-5 Fiber optic connections — 2X Modem card

Modem Card Connector RFU Clip Color

2 A RFU3 Yellow

Continued
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Table 6-5 Fiber optic connections — 2X Modem card (Continued)

Modem Card Connector RFU Clip Color

2 B RFU4 Green

1 A RFU1 Red

1 B RFU2 Blue

Only the tan band fiber optic cable connectors are used. The black band
connectors are not used.

4X Modem card cabling

Table 6-6 Single head per sector Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 — Not Used NA NA NA NA

1 TAN (Sector 1) TAN (Sector 2) TAN (Sector 3) TAN (Sector 4)

Table 6-7 DAP DUO single carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 3) TAN (Sector 3) TAN (Sector 4) BLK (Sector 4)

1 BLK (Sector 1) TAN (Sector 1) TAN (Sector 2) BLK (Sector 2)

Table 6-8 Multi-carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 1) BLK (Sector 2) BLK (Sector 3) BLK (Sector 4)

1 TAN (Sector 1) TAN (Sector 2) TAN (Sector 3) TAN (Sector 4)

Earth ground cable and fiber optic cable installation

Perform Procedure 6-4 to install the Earth Ground cable.

Procedure 6-4 Earth ground cabling

1 The front panel of the BCUII is hinged at the bottom. Press button to unlatch
the front panel and gently let it open. Refer to Figure 6-6.

CAUTION
When opening the front panel, do not force it beyond its stop.

Continued
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Procedure 6-4 Earth ground cabling (Continued)

2 Using a T15 bit and a driver, remove two screws securing cable mounting
bracket to left front side of BCUII. Refer to Figure 6-6.
Remove BCUII Fiber Optic / Ground cable mounting bracket. Refer to
Figure 6-8.

3 Install the Earth Ground cable (AWG#6) to ground lug and crimp in place.

NOTE
Ground lug is installed as part of the BCUII.

Ensure that the opposite end of Earth Ground cable is connected securely to
Master Ground.

Perform Procedure 6-5 to connect the fiber optic cables to the BCUII.

Procedure 6-5 Fiber optic cabling

1 Inside the BCUII, place the Fiber Optic cables (Figure 6-7) through the
grommets. Start at the top hole and go down. Stretch grommet away from
housing enough to feed both LC connectors of a cable through the opening.
Ensure that position is set between heat shrink locators on the cable and
release grommet (Figure 6-10 View A).

2 Align the grommet on the cable with the hole in mounting bracket. Reference
Figure 6-10 View B and View C.

3 Using a T15 bit, a torque driver, and the two screws previously removed,
install the cable mounting bracket. Tighten the screws to 2.2 N-m (19.5 in-lb).
Refer to Figure 6-10 View C. Ensure that:

• the center of the grommet lines up with hole edges in BCUII chassis.

• the EMI gasket integrity is maintained when installing the bracket.

• the fiber optic cables move freely within the grommet and bracket.

4 Determine the system type and refer to the associated table (Table 6-5,
Table 6-6, Table 6-7, or Table 6-8). Select a fiber optic connector and connect
it to the Modem card.

Continued
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Procedure 6-5 Fiber optic cabling (Continued)

5 Attach the fiber clip to the cable:

• Select the correct color of clip based on the RFU or sector. See Table 6-4
for the RFU to clip color relationship.

• Twist and wrap the fiber optic cable on the end of the clip and push the
clip forward. Attaching the clip requires the cable to be gently pulled as
the clip is pushed forward. Refer to Figure 6-11 Views A, B, and C.

• When complete, ensure the word “UP” on the clip is facing upward.

• Ensure that the clip is pushed all the way forward.

• The clip is designed to ensure that the cable does not exceed the
manufacturer's bend radius when it is installed.

• Movement (interference) of the cable strain relief when the door is
closed, is noted, acceptable, and does not cause any cable damage.
Future designs eliminate this movement (interference).

6 Repeat step 4 and step 5 for each remaining cable.

7 If needed, place the unused fiber optic cables on top of a cable connection
inside the BCUII. Refer to Figure 6-11 View E. This cable placement allows
the door to close without damaging the cables.

8 Inside the BCUII, use a tie-wrap to bundle the fiber optic cables from each
modem card.

NOTE
Tie-wrapping the cables aids in routing and minimizes chances
of them being pinched.

9 Outside the BCUII, place a correctly colored tie wrap (tie wrap color matches
the clip color) on each cable.

10 While closing the front panel ensure that cables are not pinched.

CAUTION
Do not bend the portion of the Fiber Optic cable outside the BCUII
beyond 120 mm diameter (4.8 in).

Ensure that door fully latches.
Secure cables with appropriate strain relief using tie wraps as necessary.
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Figure 6-6 BCUII with front panel open
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Figure 6-7 shows the new install Fiber Optic cable.

Figure 6-7 Fiber optic cable — cable AA
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D2_Fiber_Optic_Cable_Pass_Thru.eps

Mounting bracket that comes with the BCUII.

Figure 6-8 BCUII fiber optic cable / ground mounting bracket

D2_FO_Bracket.eps
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Figure 6-9 BCUII fiber optic cable grommet location
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Figure 6-10 Fiber optic cable brackets
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Figure 6-11 Fiber optic cable clip installation

Fiber Clip

View A
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View D View E
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Perform Procedure 6-6 to connect the DAP DUO fiber optic cables to the BCUII.

Procedure 6-6 DAP DUO fiber optic cabling

Continued
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Procedure 6-6 DAP DUO fiber optic cabling (Continued)

1 Use a tie-wrap to bundle each fiber optic cable. Position the cables in the
grommet between the shrink wrap markers as shown in Figure 6-12. This
avoids pinching within the cable cap.

CAUTION
Do not pull the cable tight. The cable should be able to move freely.

2 Insert the fiber optic cable bundles through the grommets in the BCUII. Start
at the top hole and go down. Refer to Figure 6-13.

Stretch grommet away from housing enough to feed both LC connectors of a
cable through the opening. Ensure that position is set between heat shrink
locators on the cable and release grommet (Figure 6-10 View A).

3 Align the grommet on the cable with the hole in mounting bracket. Reference
Figure 6-10 View B and View C.

4 Using a T15 bit, a torque driver, and the two screws previously removed,
install the cable mounting bracket. Tighten the screws to 2.2 N-m (19.5 in-lb).
Refer to Figure 6-10 View C. Ensure that:

• the center of the grommet lines up with hole edges in BCUII chassis.

• the EMI gasket integrity is maintained when installing the bracket.

• the fiber optic cables move freely within the grommet and bracket.

5 Add the cable cap as shown in Figure 6-14.

6 Determine the system type and refer to the associated table (Table 6-5,
Table 6-6, Table 6-7, or Table 6-8). Select a fiber optic connector and connect
it to the Modem card.

7 Attach the fiber clip to the cable:

• Select the correct color of clip based on the RFU or sector. See Table 6-4
for the RFU to clip color relationship.

• Twist and wrap the fiber optic cable on the end of the clip and push the
clip forward. Attaching the clip requires the cable to be gently pulled as
the clip is pushed forward. Refer to Figure 6-11 Views A, B, and C.

• When complete, ensure the word “UP” on the clip is facing upward.

• Ensure that the clip is pushed all the way forward.

• The clip is designed to ensure that the cable does not exceed the
manufacturer's bend radius when it is installed.

• Movement (interference) of the cable strain relief when the door is
closed, is noted, acceptable, and does not cause any cable damage.
Future designs eliminate this movement (interference).

8 Repeat step 6 and step 7 for each remaining cable.

Continued
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Procedure 6-6 DAP DUO fiber optic cabling (Continued)

9 If needed, place the unused fiber optic cables on top of a cable connection
inside the BCUII. Refer to Figure 6-11 View E. This cable placement allows
the door to close without damaging the cables.

10 Inside the BCUII, use a tie-wrap to bundle the fiber optic cables from each
modem card.

NOTE
Tie-wrapping the cables aids in routing and minimizes chances
of them being pinched.

11 Outside the BCUII, place a correctly colored tie wrap (tie wrap color matches
the clip color) on each cable.

12 While closing the front panel ensure that cables are not pinched.

CAUTION
Do not bend the portion of the Fiber Optic cable outside the BCUII
beyond 120 mm diameter (4.8 in).

Ensure that door fully latches.
Secure cables with appropriate strain relief using tie wraps as necessary.

Figure 6-12 Preparing fiber optic cable

D2_prep_cables.eps
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Figure 6-13 Connecting fiber optic cable bundle to BCUII

D2_cable_bundle.eps

Figure 6-14 Cable cap

D2_cable_cap.eps

Upgrade fiber optic cable installation

Perform the following procedure to install the fiber optic cable. This procedure requires two
fiber optic cables to connect together to provide connection from the BCUII to the head. The
two cables are the Fiber Optic Adapter cable (Cable AL) and the Original BCU Fiber Optic
cable (Cable AK).

Procedure 6-7 Install the upgrade fiber optic cable

1 The front panel of the BCUII is hinged at the bottom. Press button to unlatch
the front panel and gently let it open. Refer to Figure 6-6.

CAUTION
When opening the front panel, do not force it beyond its stop.

Continued
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Procedure 6-7 Install the upgrade fiber optic cable (Continued)

2 Using a T15 bit and a driver, remove two screws securing cable mounting
bracket to left front side of BCUII. Refer to Figure 6-6.
Remove BCUII Fiber Optic / Ground cable mounting bracket. Refer to
Figure 6-8.
Removing the mounting bracket reveals the fiber optic cable grommet. Refer
to Figure 6-9.

3 Install the Earth Ground cable (AWG#6) to ground lug and crimp in place.

NOTE
Ground lug is installed as part of the BCUII.

Ensure that the opposite end of Earth Ground cable is connected securely to
Master Ground.

4 Retrieve the external fiber cable mounting bracket (PN 0715538A01). Refer
to Figure 6-15.

5 Attach the bracket (orient as shown) to the left side (as viewed straight on) of
BCUII. Align holes in the bracket with holes in the side of BCUII and secure
using seven screws.

6 Inside the BCUII , place the Fiber Optic adapter cable (Figure 6-16) through
the grommets. Start at the top hole and go down. Stretch grommet away from
housing enough to feed both LC connectors of a cable through the opening.
Ensure that position is set between heat shrink locators on the cable and
release grommet (Figure 6-10 View A).

7 Align the grommet on the cable with the hole in mounting bracket. Reference
Figure 6-10 View B and View C.

8 Using a T15 bit, torque driver, and the two screws previously removed, install
the cable mounting bracket over the Fiber Optic adapter cable. Tighten the
screws to 2.2N-m (19.5 in-lb). Refer to Figure 6-10 View C. Ensure that:

• the center of the grommet lines up with hole edges in BCUII chassis.

• the EMI gasket integrity is maintained when installing the bracket.

• the fiber optic cables move freely within the grommet and bracket.

9 Determine the system type and refer to the associated table (Table 6-5,
Table 6-6, Table 6-7, or Table 6-8). Select a fiber optic connector and connect
it to the Modem card.

10 Attach the fiber clip to the cable:

• Select the correct color of clip based on the RFU or sector. See Table 6-4
for the RFU and sector to clip color relationship.

• Twist and wrap the fiber optic cable on the end of the clip and push the
clip forward. Attaching the clip requires the cable to be gently pulled as
the clip is pushed forward. Refer to Figure 6-11 Views A, B, and C.

• When complete, ensure the word “UP” on the clip is facing upward.

Continued
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Procedure 6-7 Install the upgrade fiber optic cable (Continued)

11 Repeat step 9 and step 10 for each remaining cable.

12 If needed, place the unused fiber optic cables on top of a cable connection
inside the BCUII. Refer to Figure 6-11 View E. This cable placement allows
the door to close without damaging the cables.

13 Inside the BCUII, use a tie-wrap to bundle the fiber optic cables from each
modem card.

NOTE
Tie-wrapping the cables aids in routing and minimizes chances
of them being pinched.

14 Outside the BCUII, place a correctly colored tie wrap (tie wrap color matches
the clip color) on each cable.

15 While closing the front panel ensure that cables are not pinched.

CAUTION
Do not bend the portion of the Fiber Optic cable outside the BCUII
beyond 120 mm diameter (4.8 in).

Ensure that door fully latches.
Secure cables with appropriate strain relief using tie wraps as necessary.

16 Route opposite end of the Fiber Optic Adapter cable to the external mounting
bracket and attach. Tighten the coupling nut to 4.3 N-m (38 in-lb).
Mate the Original BCU Fiber Optic cable (Figure 6-17) to the Fiber Optic
Adapter cable at the external mounting bracket.

17 Route the Original BCU Fiber Optic cable as required to mate with the RF
head. Secure external cables with appropriate strain relief using tie wraps
as necessary.

This bracket is part of upgrade kit.
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Figure 6-15 External fiber optic mounting bracket
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Figure 6-16 shows the upgrade Fiber Optic Adapter cable that is used with the external
Mounting bracket.

Figure 6-16 Fiber optic adapter cable — cable AL
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Figure 6-17 shows the Original BCU Fiber Optic cable that is used with the upgrade Fiber
Optic Adapter cable.

Figure 6-17 Original BCU fiber optic cable — cable AK
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BCUII DC Power Cable Installation
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

Power cable information

NOTE
Always check with the local building authorities for the wire size requirements for
your environment.

Consult the site planning documents to determine if the wire colors have been previously
specified. Consult the Standards and Guidelines for Communication Site, Motorola part number
68P81089E50 for further power cabling information.

Consult the site planning documents to determine if the wire size has been previously specified.

BCUII dc power cable installation

Procedure 6-8 Install the BCUII dc power cable

1 Ensure that the dc power source circuit breaker is disengaged, before routing
cable to rear of BCUII.

2 Use a wire stripper to strip the power cable of its outer jacket exposing the
shield and inner conductors. Strip the shield back about 12.7 mm (1/2 inch)
so that it can be properly terminated in the power cable plug (Figure 6-18)

NOTE
Insert wires into the connector as described for power supply.

Figure 6-19 shows a –48 v supply. The –48 v wire is installed in Pin 1 V and
+0 V return wire installed in Pin 2.

3 Before powering on, ensure that Fiber Optic and Earth Ground cables are
installed and the front panel is latched closed.

4 Ensure that there are no air flow obstructions of the air intake and exhaust
vents.

5 Insert the power connector into the power receptacle at the rear of the BCUII.
Secure cable with appropriate strain relief using tie wraps as necessary.
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Figure 6-18 Power cable plug
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Figure 6-19 PSU connection rear of BCUII
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RFGPS or RGPS Cable Installation
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RGPS cable installation

Objective

This section contains installation information on the Remote Global Positioning System (RGPS)
cabling.

RGPS cables

Cable AF as described in Table 6-2. Figure 6-20 shows the wiring for the RGPS.

Figure 6-20 RGPS cable connections
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BCUII RGPS installation

When using the RGPS, the RGPS kit (SGLN1944) is required. The kit consists of the following
main components and attaching hardware:

RGPS Mounting Bracket (PN 07010002001)
RGPS Surge Ground cable (PN 3089759T02)
Surge Protect device (SGLN6543A)
RGPS Cable (PN 3015745A01)

Figure 6-21 RGPS surge assembly
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Figure 6-22 RGPS surge to the BTS cable
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Procedure 6-9 Install the BCUII RGPS head and cabling

1 Determine the RGPS mounting location.

2

WARNING
Ensure that a qualified structural engineer verified the structure of
the wall or tower.

Mounting the RGPS head and hardware to an inadequate wall structure and/or
using inadequate installment methods can result in serious personal injury.
Use the appropriate mounting bolts for the mounting surface and install the
two wall mounting brackets.

3 Route the 12-pin Deutsche connector end of the RGPS cable (AF) to the
RGPS Head.

4 Connect the RGPS cable (AF) connector to the RGPS head 12-pin connector
as shown in Figure 6-23. Tighten the spinning flange on the connector a
quarter turn to secure the connection.

5 Install the RGPS mounting pipe into the mounting brackets. Tighten the
U-bolt clamps to secure the assembly. Refer to Figure 6-20.

6 Route RGPS cable (AF) to the RGPS Surge Protect Device location.

7 Attach the ground cable (PN 3089759T02) to the Surge Protect device using
M6 nut provided. Reference Figure 6-24 and Figure 6-25.

Continued
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Procedure 6-9 Install the BCUII RGPS head and cabling (Continued)

8 Attach the RGPS Surge Protect Device to the RGPS mounting bracket. Secure
the Surge Protect device to the RGPS mounting bracket using four screws.
Reference Figure 6-26 and Figure 6-27.

9 Mount the mounting bracket with the Surge Protect device in a convenient
location on the rack. Ensure that the Surge Protect device ground cable is
connected to Earth Ground.

10 Connect the cable (AF) to the Surge Protect device on RGPS mounting
bracket by terminating the wires into the terminal block provided. Match
the wire colors with the colors listed on the Surge Protect Device in the
sequence shown.

11 Connect the Surge to RGPS cable (PN 3015745A01) between the RGPS
mounting bracket/Surge Protect Device to the front panel of the BCUII. Refer
to Figure 6-26 and Figure 6-27.

12 RGPS is connected. Secure cable with appropriate strain relief using tie
wraps as necessary. Ensure that Fiber Optic and Earth Ground cables are
installed and the front panel is latched closed.

Figure 6-23 RGPS head installation
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Figure 6-24 RGPS surge protect device
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Figure 6-25 RGPS surge protect device ground cable
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Figure 6-26 Surge protect device and mounting bracket-rear
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Figure 6-27 Surge protect device and mounting bracket-front
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BCUII RFGPS cable installation

Objective

This section contains RFGPS cable installation information.

RFGPS cable installation

Perform the following procedure to install the RFGPS cable. RFGPS kit STRG4045 is required
for installation.

Procedure 6-10 Install the RFGPS cable

1 Determine the mounting location.

2 Install the mounting kit at the RFGPS location of choice. Use the appropriate
mounting bolts for mounting surface.

Continued
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Procedure 6-10 Install the RFGPS cable (Continued)

3

WARNING
A qualified structural engineer must verify the structure the
mounting pole is attached to for the weight of the RFGPS and
mounting hardware or under adverse conditions for the installation
area.

Mounting the RFGPS antenna and hardware to an inadequate roof surface
and/or using inadequate installation methods can result in serious injury.

4 Attach the RFGPS antenna assembly to the mounting bracket and secure
washer and custom nut supplied.

5 Attach the grounding kit to the mounting pole with u-bolts and secure using
washers and nuts supplied.

6 Connect one (1) N connector of the 50 ft (15.24 m) superflex cable to the
RFGPS antenna cable (AE). Route the other end of the cable down to the
Surge Protect device. Make allowances for strain relief.

7 From the kit, mount the Surge Protect device (PN 8089211C01) to the
master earth ground location (preferably at the entrance to the building or
enclosure).
Route cable (PN 3086930X07) between the Surge Protect device and the
BCUII RFGPS port. The cable is 2 meters in length.
If the distance from the Surge Protect Device to the BCUII is greater than 2
meters, an additional customer supplied cable is required.

8 Connect the two cables to the Surge Protect device.
Secure cable with appropriate strain relief using tie wraps as necessary.
Ensure that the fiber optic and earth ground cables are installed and the
front panel is latched closed.
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Other BCUII Front Panel Cables
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BCUII customer defined inputs and outputs

CDI and CDO electrical information

The electrical contacts for the alarms must be dry contacts and remain normally open (close on
alarm). The Alarm card is designed to detect either an Open-Circuit or Closed-Circuit condition
between the two pins for each customer alarm. Closed-Circuit is defined as less than 500 ohms.
Open-Circuit is defined as greater than 50 Kohms.

Most of the alarm connections are inputs. Outputs provide a dry relay closure rated at the
following:

• Max. Switching Current: 1 A

• Max. Switching Voltage: 220 V dc

• Max. Switching Power: 30 W; meaning that at 1 A, the maximum voltage is 30 V

If anything but a resistive load is connected to the output, a diode suppression of inductive
surges is required.
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BCUII CIO cable

For the BCUII, the following cable is provided.

Table 6-9 BCUII customer defined I/O cable description and part number

Cable Qty. Part Number Description

AB 1 CGDS19797321 Assembly, Cable, Customer I/O,
37–pin connector

Figure 6-28 shows the BCUII CIO cable.

Figure 6-28 BCUII CIO cable

D2_BCUII_CIO_Cable.eps
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BCUII customer input/output cable

Table 6-10 provides the color coding and pin numbering of the BCUII CIO cable.

Table 6-10 BCUII CIO Cable Color Code and Pin Numbers

Pin# Color Code Name Pin# Color Code Name

1 White/Blue Customer Alarm
Input 1+

29 Blue/Black Customer relay Output
NC 1

20 Blue/White Customer Alarm
Input 1– (Return 1)

11 Black/Blue Customer Relay Output
NO 1

2 White/Orange Customer Alarm
Input 2+

30 Orange/Black Customer relay Output
COM 1

21 Orange/White Customer Alarm
Input 2– (Return 1)

12 Black/Orange Customer Relay Output
NO 2

3 White/Green Customer Alarm
Input 3+

31 Green/Black Customer relay Output
COM 2

22 Green/White Customer Alarm
Input 3– (Return 2)

13 Black/Green Customer Relay Output
NC 2

4 White/Brown Customer Alarm
Input 4+

32 Brown/Black Customer Relay Output
NC 3

23 Brown/White Customer Alarm
Input 4– (Return 2)

14 Black/Brown Customer Relay Output
NO 3

5 White/Gray Customer Alarm
Input 5+

33 Gray/Black Customer Relay Output
COM 3

24 Gray/White Customer Alarm
Input 5– (Return 3)

15 Black/Gray Customer Relay Output
NO 4

6 Red/Blue Customer Alarm
Input 6+

34 Blue/Yellow Customer Relay Output
COM 4

25 Blue/Red Customer Alarm
Input 6– (Return 3)

16 Yellow/Blue Customer Relay Output
NC 4

7 Red/Orange Customer Alarm
Input 7+

35 Orange/Yellow Customer Alarm Input
10– Return

26 Orange/Red Customer Alarm
Input 7– (Return 4)

17 Yellow/Orange Customer Alarm Input
10+

8 Red/Green Customer Alarm
Input 8+

36 Green/Yellow Customer Alarm Input
11– Return

27 Green/Red Customer Alarm
Input 8– (Return 4)

18 Yellow/Green Customer Alarm Input
11+

9 Red/Brown Customer Alarm
Input 9+

37 Brown/Yellow Customer Alarm Input
12– (Return 6)

28 Brown/Red Customer Alarm
Input 9– (Return 5)

19 Yellow/Brown Customer Alarm Input
12+

10 NC – — — —
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CIO cable installation

Perform the following procedure to install the CIO cable.

Procedure 6-11 Installing CIO cable

1 Install the CIO cable (AB) to front panel of BCUII.

2 Route the opposite end of the CIO cable to the termination equipment.

3 Secure cable with appropriate strain relief using tie wraps as necessary.
Ensure that the fiber optic and earth ground cables are installed and the
front panel latch is closed.

Ethernet cable installation

Objective

This section contains Ethernet cable installation information.

Ethernet ports

The Ethernet ports for the BCUII are located on the front panel and are labeled ENET-A,
ENET-B, and Cust. ENET. The following provides Ethernet port information:

• All three ports (ENET A, ENET B, and Cust) are operational.

• Redundant backhaul is not supported

• Only one port is used for the backhaul connection. Use either the ENET-A or ENET-B port,
but not both, for the backhaul connection. Typically the ENET-A port is used.

• Do NOT connect more than one port (ENET A, ENET B, and Cust) to the same switch.
ENET A, ENET B, and Cust ports are bridged by the BCUII hardware. Connecting more
than one port to a third party Ethernet switch creates an Ethernet loop.

• If the ENET A or ENET B port is connected to the backhaul, a device connected to the Cust
port can connect to the backhaul network via the ENET A or ENET B port.

Cust ENET port

The Cust ENET port is configured for internal or external purpose.

External configuration

The Cust ENET port configured for external purpose is used as an alternate access to the AP
and performs all the functions of the backhaul ports.
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NOTE
Cust ENET port does not replace the use of any console port. Motorola recommends
accessing the AP through the console port or the backhaul Ethernet connections.

Cust ENET port is not used to perform the initial commissioning. Initial
commissioning is performed through the console or AP control port. After the admin
SSH account or any other accounts are enabled, then the Cust ENET is used for
re-commissioning or any other purpose.

User can connect to AP via the Cust ENET port using the SSH client. Once connected to AP
via the Cust ENET port, user can perform all the functions of a console port. For example,
diagnostics, commissioning, and so on.

Internal configuration

Internal configuration is for use by Motorola only.

Ethernet cable description

Cable AG as described in Table 6-2.

Ethernet cable installation

The Ethernet cables require the use of a Router. The Router is customer supplied.

Procedure 6-12 BCUII Ethernet cable installation

1 Open packaging containing Ethernet cables.

2 Connect Ethernet cables to Ethernet ports ENET-A and ENET-B on the BCUII
front panel.

3 Route opposite end to Router. The router provides additional primary surge
protection.
Secure cables with appropriate strain relief using tie wraps as necessary.
Ensure that Fiber Optic and Earth Ground cables are installed and the front
panel is latched closed.

TDD cable installation

TDD port is not supported in DAPIIx configuration. This port may be activated in future software
releases.
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Figure 6-29 TDD cable

D2_TDD_Cable.eps

AP control port cable

This cable is used when the remote diagnostic access to the AP is needed.

AP control port pinouts

Table 6-11 identifies the AP Control Port cable pinouts

Table 6-11 AP control port cable pinout

Pin No. Color Signal Name

1 White/Blue NC

2 White/Orange AP_OUT

3 White/Green AP_IN

4 White/Brown NC

5 White/Gray Digital Ground

6 Blue/White NC

7 Orange/White NC

8 Brown/White NC

9 Gray/White NC

NC Green/White NC
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DAPIIx RF Head Assembly Installation
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Overview

This section contains the procedures for installing the Diversity Access Point (DAPIIx) RF head
Assembly which is comprised of the RF head and antenna Radome. Refer to Figure 1-2 for an
overall view of the DAP. Presently the RF head, pole mounting bracket, RF head mounting side
plates, and solar cover are shipped together.

DAPIIx RF head

Refer to Figure 6-1 for the major components of the DAPIIx RF head.

Electrical requirements

The RF head is designed to use 40 V dc to 59 V dc (nominal +54 V dc) supplied through the
BCU. However, the DAPIIx RF head requires a higher voltage at power up than +48 V minimum.
Once under power, the RF head input voltage can be reduced.

Environmental

DAPIIx dimensions and weight

• Dimension:180 mm (7 in.) W 710 mm (28 in.) H 230 mm (9 in.) D

• Weight: 22 kg (48 lbs) with mounting ears and the pole mount bracket.

The dimension measurements do not include connectors, hinges, handles, or latches.

68P09306A99-E 6-49

OCT 2010



List of tools and materials Chapter 6: WAPBCUxx420 (DAPIIx) Installation

List of tools and materials

• Mounting Bracket Assembly

• U-bolt, lock washers, flat washers, and nuts - customer supplied

NOTE
The length of the U-bolt is dependent on the diameter of the pole used to mount
the head.

• Set of metric sockets (3/8 in. or 1/4 in. drivers)

• Set of standard sockets (3/8 in. or 1/4 in. drivers)

• Socket driver (3/8 in. or 1/4 in. drivers)

• Torque Wrench

• Cordless Power Driver

• Ground Lug

• Wire Strippers

• Crimp Tool

• T30 Torx Screw Driver

• Adjustable Crescent Wrench

• Tie-wraps of varying lengths

DAPIIx RF head assembly installation

Perform the steps in Procedure 6-13 to install the RF head Assembly including the main Support
Bracket Assembly.

NOTE
The following procedure is based on the RF head arriving, already assembled. If the
RF head is assembled at the site then, follow the procedure in Appendix A Alternate
DAP RF Head Installation.

WARNING
Ensure that proper precautions are taken to prevent the DAP from falling from an
upright position to avoid injury or damage.

6-50 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation DAPIIx
RF head assembly installation

Procedure 6-13 Install RF head assembly

1 Set the RF head Main Support Bracket Assembly at the desired location
on the pole.

2 Slide the first U-bolt around the pole and through the top slots of the RF
head Main Support Bracket Assembly. Slide washers over threaded ends of
the U-bolt.
Thread nuts on the U-bolt and hand tighten.

3 Slide the second U-bolt around the pole and through the bottom slots of the
Main Support Bracket Assembly. Slide washers over the threaded ends of
the U-bolt.
Thread nuts on the U-bolt and hand tighten.

4 Align the Main Support Bracket Assembly on the pole to the desired
direction and tighten the nuts using a socket wrench. Torque the nuts to
24 ft-lbs (32.5 N-m).

5 Attach the RF cables between Radome and RF head.
Torque the nuts to 1.4 N-m — 1.7 N-m (12.4 in-lb — 15.04 in-lb).

6 Prepare the RF head for hoisting.
Attach carabiner to handle the RF head.
Use the block and tackle to carefully hoist (so that the cables are not
damaged) the RF head Assembly up to the tower. Proceed to step 9.

NOTE
It is recommended that two people hoist the RF head Assembly.

7 Slide the RF head into the side mounting bracket and retention bracket
slots. Figure 4-30 displays the RF bracket assembly and the RF head.

8 Ensure that the RF head is properly mounted and its movement is not
obstructed. Range of motion is ±25 degrees from horizontal. The retention
bracket serves as an indicator of the tilt in degrees.
When the RF head is set at the desired position, tighten captive bolts on the
retention bracket. Torque bolts to 45 in-lbs (5.0 N-m).
Tighten the captive screws at the pivot on each side of the unit to secure the
RF head. Torque screws to 45 in-lbs (5.0 N-m).

NOTE
The indicators on the mounting bracket only set the relationship
between the head and the mounting bracket. The pole or
structure to which the bracket is mounted may not be vertical.
Final elevation and azimuth angles should be verified using
Received Signal Strength measurements.

9 Proceed to Procedure 6-14 for the RF head Ground cable connection
procedure.

10 Proceed to Procedure 6-15 for the RF head dc power cable connection
procedure.

11 Proceed to Procedure 6-16 Fiber Optic cable.
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RF Head Ground Cabling Installation
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

The RF head comes with a ground lug attached, but no ground wire.

Perform the steps in Procedure 6-14 to install the RF head Ground cable.

Procedure 6-14 Install the RF head ground cable

1 Use a 10 mm socket wrench to loosen the ground lug captive screws on the
RF head.

2 Remove the ground lug.

3 Slide a #6 AWG wire into the ground lug.
Crimp the ground lug onto the wire.
Verify that the #6 AWG wire is secure within the ground lug.

4 Reattach the ground lug onto the RF head. Use a 10 mm socket wrench to
tighten captive screws. Torque screws to 45 in-lbs (5.0 N-m). Secure opposite
end of ground wire to tower ground.
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Figure 6-30 DAPIIx RF head connectors
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NOTE
The DAPIIx RF Heads have no customer serviceable parts.
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DAPIIx RF Head Power and Fiber Optic Cabling
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

Objective

This section contains the procedure for installing the RF head dc power cables and fiber optic
cables to the head.

Electrical recommendations

The BCU is powered by –48 V, similarly the RF head can be powered by –48 V. If –48 V is used,
a circuit breaker, surge suppressor, and EMI filter (Class B) are required between the power
source and the RF Heads.

RF head dc power when using a BCUII

When interfacing with the BCUII, the customer is responsible for providing dc power to the
DAP RF head. The following information is a reminder of the customers responsibilities. The
customer is ultimately responsible to ensure that all grounding guidelines and Customer
Supplied Power Cabinet or service bay connections meet local electrical codes. The following
procedure assumes that the customer is using the Motorola supplied DAP RF head dc power
cables.

If the dc power cable length between the Customer Supplied Power Cabinet or service bay and
the DAP RF head exceeds 3 meters, verify that the power source meets Conducted Emissions
requirements from ETSI EN 301 489-1 Clause 8.3 DC Power Input and Output Ports. This
verification is to maintain the regulatory type approval requirement for those markets requiring
a CE mark on the equipment.

Proper safe guards must be in place to insure compliance with regulatory specifications for the
region of the install. Two areas of concern are Electromagnetic Interference (EMI) and Surge
protection.

Circuit breaker for dc output to head

The circuit breaker size for any one RFCU is 10 A medium delay.
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Surge protection of the dc output

The specifications for surge protection are:

• Must be compliant to IEC61000-4-5, Class X 5 KV at 2.5 KA Common Mode and 500 V at
250 A Differential Mode IEC combined waveform.

• Physically locate the protection unit as close as possible to where the dc line comes into
the structure.

• Must meet electrostatic discharge per IEC61000–4–2 Level 4.

Motorola recommended surge protectors:

• Transtector, part number 12R ICP

• Emerson Power, part number DCB-48

One surge protector is used for each sector.

DC power filter (EMI protection)

The specifications for the DC power filter are:

• Limits for the conducted disturbance at the mains ports of Class B ITE equipment meet the
limits specified in EN 55022:2006 (derived from CISPR 22:2005)

• DC series, 15 A to 125 A

• general-purpose application

• Supports bulkhead and rack mounting

Motorola recommends the following power filter:

• Tyco Electronics (CORCOM), part number 10VN1 (6609052–2)

One power filter is used for each sector.

Power cable information

NOTE
Always check with the local building authorities for the wire size requirements for
your environment.

Consult the site planning documents to determine if the wire colors have been previously
specified. Consult the Standards and Guidelines for Communication Site, Motorola part number
68P81089E50 for further power cabling information.

Consult the site planning documents to determine if the wire size has been previously specified.
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DC cable description

Use the appropriate kit (Cable AK) listed in Table 6-2 as required.

Tools required

The following tools are required to install the dc power cables:

• Knife

• Small flat blade screw driver

• 19 mm crescent wrench

• Adjustable wrench

• Wire cutters

• Wire Strippers

• Crimping tool (Tyco, PN 47387–7)

RF head dc power cable installation

Perform the following procedure steps to install the RF head dc power Cables.

When a separate 54 V dc power source is not available for the RF head, –48 V dc can be used.
Reference Figure 6-33.

Procedure 6-15 Install RF head dc power cables

1 Ensure that the dc power source circuit breaker is disengaged, before routing
the cable to the RF head.

2 Carefully route the cable from the customer provided power source or
bulkhead to the inside connector of the external surge protect device.

NOTE
Ensure that an Underwriter Laboratory (UL) approved surge
protect device is used.

Connect the power cable to the outside connector of the external surge
protect device.

Continued
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Procedure 6-15 Install RF head dc power cables (Continued)

3 Verify that the dc power cables are properly color coded. If more than one
RF head is in use, ensure that they are all properly color coded. The colors
are as follows:

• RFU 1 – RED

• RFU 2 – BLUE

• RFU 3 – YELLOW

• RFU 4 – GREEN

Place a corresponding colored adhesive backed label on the RF head (1-4)
chassis in the area labeled RFU ID.

4 Route the power cable up the tower and connect to the RF head. If there
is more than one RF head, ensure that the proper color coded cable is
connected.
Tie wrap the cable as required. If conduit is being used, route the power
cable up through the conduit before connecting to the RF head.

5 At the enclosure end of the power cable, perform the following:
Use a wire stripper to strip the power cable of its outer jacket exposing the
shield and inner conductors.

Strip the shield back about 25.4 mm (1 inch) so that it can be properly
terminated in the water tight fitting (PN 5871541N01). Reference
Figure 6-31. Ensure that the grounding springs are in contact with the shield
of the cable.

Install/clamp the outer cable jacket securely in the water tight fitting with
enough length such that the power conductors reach the correct terminal
block without excessive strain.

6 Install fitting at entrance to building or enclosure using nut provided. Ensure
that the fitting is connected to earth ground.

7 Route the power cables through the appropriate power filters and surge
suppressors. Reference Figure 6-32 and Figure 6-33.

Figure 6-31 and Figure 6-32 show the cable fitting that is used to seal the hole in a customer
enclosure when the power cable is routed to the customer provided power supply.
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Figure 6-31 Power cable liquid tight fitting
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Figure 6-32 Power cable preparation for fitting
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Figure 6-33 shows the optional dc power connection for the RF head and BCUI or BCUII. If this
option is used, EMI filters and other surge protection devices are customer provided.
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Figure 6-33 Optional BCUII DC power connection diagram
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DAPIIx fiber optic cable installation

Perform the following procedure to install the Fiber Optic cable to the RF head.

Procedure 6-16 Installing fiber optic cables

Continued
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Procedure 6-16 Installing fiber optic cables (Continued)

1 Route the cable to the tower, bundle, and secure the cable to the tower (if
RF head is not present) or connect to the appropriate RF head. Twist the
coupling nut until it stops (detent). Use tie-wraps or appropriate clamps to
secure the cable to the tower.

CAUTION
Connect or disconnect the cable by turning the coupling nut. Do not
try to connect or disconnect the cable by turning the cable or other
attaching components.

Keep both ends of the fiber optic cables capped until insertion into
their appropriate connector. This also applies to the bulkhead
connectors.

To avoid crushing the fiber optic cable, do not over-tighten the
cable ties.
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BCUII and DAPVx RF Head Assembly
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Overview

The basic WAPBCUxx450 hardware consists of the BCUII and the RF Head (DAPVx). This
section contains general information and procedures for installing the WAPBCUxx450. The RF
Head Assembly is comprised of the RF Head and the antenna radome.

DAPVx RF head

Refer to Figure 7-1 for the major components of the DAPVx RF Head.
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Figure 7-1 DAPVx RF head
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Electrical and environmental requirements

Electrical requirement

The RF Head is designed to use +54 V dc nominal supplied through either the BCU or the
BCUII. The DAPVx RF Head requires a higher voltage at power up than –48 V dc minimum.
Once under power, the RF Head input voltage can be reduced.

68P09306A99-E 7-3

OCT 2010



Electrical and environmental requirements Chapter 7: WAPBCUxx450 (DAPVx) Installation

Electrical recommendations

As a complement to local codes, Motorola supports the following recommendations.

If using a separate power source, ensure that the following minimum surge protection
specifications are met. The specifications for surge protection are:

• Must be compliant to IEC61000-4-5, Class X 5 kV at 2.5 KA Common Mode and 500 V at
250 A Differential Mode IEC combined waveform.

• Physically locate the protection unit as close as possible to where the dc line comes into
the structure.

• Must meet electrostatic discharge per IEC61000–4–2 Level 4.

Motorola recommends the following surge protectors:

• Transtector, part number 12R ICP

• Emerson Power, part number DCB-48

One surge protector is used for each sector.

If using a separate power source, ensure that the following minimum power filter specifications
are met. The specifications for the dc power filter are:

• Limits for the conducted disturbance at the mains ports of Class B ITE equipment meet the
limits specified in EN 55022:2006 (derived from CISPR 22:2005)

• DC series, 15 A to 125 A

• General-purpose application

• Supports bulkhead and rack mounting

The Motorola recommended power filter is:

• Tyco Electronics (CORCOM), part number 10VN1 (6609052–2)

Motorola recommended breaker values are:

• BCUII - 15 A

• RF Heads (1 sector) - 10 A

One power filter is used for each sector.

Environmental requirement

The operational temperature of the DAPVx RF Head is –40 °C to 55 °C (-40 °F to 131 °F)
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DAPVx RF head dimensions and weight

The following parameters are the dimension and weight of the RF Head.

• Dimensions: 195 mm (7.7 in)W x 640 mm (25.2 in) H x 140 mm (5.5 in ) D

• Weight: 19 Kg (42 lbs) with mounting ears and pole mounting bracket.
The dimension measurements do no include connectors, hinges, handles, latches, and
filters.
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Figure 7-2 DAPVx RF head
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation List of tools and materials

List of tools and materials

The following tools and materials are required to install the DAPVx RF Head.

• RF Head mounting bracket assembly

• U-bolt, lock washers, flat washers, and nuts - customer supplied

NOTE
The length of the U-bolt is dependent on the diameter of the pole used to mount
the head.

• set of metric sockets, including a 10 mm socket

• set of standard sockets

• socket driver

• torque wrench

• cordless power driver

• ground cable or wire

• wire strippers

• crimping tool

• T30 Torx screw driver

• adjustable crescent wrench

• tie-wraps of various lengths

DAPVx RF head installation

Perform the following procedure to install the DAPVx RF head.

Procedure 7-1 DAPVx RF head assembly installation

1 Set the RF Head Main Support Bracket Assembly at the desired location
on the pole.

2 Slide the first U-bolt around the pole and through the top slots of the RF
Head Main Support Bracket Assembly. Slide washers over threaded ends of
the U-bolt.
Thread nuts on the U-bolt and hand tighten.

Continued

68P09306A99-E 7-7

OCT 2010



DAPVx RF head installation Chapter 7: WAPBCUxx450 (DAPVx) Installation

Procedure 7-1 DAPVx RF head assembly installation (Continued)

3 Slide the second U-bolt around the pole and through the bottom slots of the
Main Support Bracket Assembly. Slide washers over the threaded ends of
the U-bolt.
Thread nuts on the U-bolt and hand tighten.

4 Align the Main Support Bracket Assembly on the pole to the desired
direction and tighten the nuts using a socket wrench. Torque the nuts to
24 ft-lbs (32.5 N-m).

5 Attach the RF cables between Radome and RF Head.
Torque the nuts to 1.4 N-m — 1.7 N-m (12.4 in-lb — 15.04 in-lb).

6 Prepare the RF Head for hoisting.

Attach carabiner to handle the RF Head.
Use the block and tackle to carefully hoist (so that the cables are not
damaged) the RF Head Assembly up to the tower.

NOTE
It is recommended that two people hoist the RF Head Assembly.

7 Slide the RF Head into the side mounting bracket and retention bracket
slots. Figure 7-1 displays the RF bracket assembly and the RF head.

8 Ensure that the RF Head is properly mounted and its movement is not
obstructed. Range of motion is ±25 degrees from horizontal. The retention
bracket serves as an indicator of the tilt in degrees.

When RF Head is set at the desired position, tighten captive bolts on the
retention bracket. Torque bolts to 45 in-lbs (5.0 N-m).
Tighten the captive screws at the pivot on each side of the unit to secure the
RF Head. Torque screws to 45 in-lbs (5.0 N-m).

NOTE
The indicators on the mounting bracket only set the relationship
between the head and the mounting bracket. The pole or
structure to which the bracket is mounted may not be vertical.
Final elevation and azimuth angles should be verified using
Received Signal Strength measurements.

9 Proceed to Procedure 7-2 for the RF Head Ground cable connection
procedure.

10 Proceed to Procedure 7-3 or Procedure 7-4 for the RF Head dc power cable
connection procedure.

11 Proceed to Procedure 7-5 for the Fiber Optic cable connection procedure.

12 Proceed to Procedure 7-6 for the RF cabling procedure.

7-8 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation BCUII installation

BCUII installation

Refer to Chapter 11 Outdoor BCUII Introduction for the outdoor BCUII installation and
Chapter 6 WAPBCUxx420 (DAPIIx) Installation for the indoor BCUII installation.

DAPVx head ground cabling

The RF Head comes with a ground lug attached, but no ground wire.

Perform the following procedure to install the ground wire.

Procedure 7-2 RF head ground connection

1 Use a 10 mm socket wrench to loosen the ground lug captive screws on RF
Head.

2 Remove the ground lug.

3 Insert a 6 AWG wire into the ground lug.

Crimp the ground lug onto wire.

4 Reattach the ground lug onto the RF Head.

Use a 10 mm socket wrench to tighten captive screws. Torque to 45 in-lbs
(5.0 N-m).

Secure opposite other end of ground wire to tower ground.

5 If not already connected, connect other end of ground wire to master ground.
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Power cabling for a DAPVx with an indoor BCUII

Head connector locations

Figure 7-3 DAPVx RF head connectors
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Power
cabling for a DAPVx with an indoor BCUII

RF head power connection considerations

NOTE
Always check with the local building authorities for the wire size requirements for
your environment.

NOTE
When interfacing with the BCUII, the customer is responsible for providing dc power
to the DAP RF Head. The following information is a reminder of the customers
responsibilities. The customer is ultimately responsible to ensure that all grounding
guidelines and Customer Supplied Power Cabinet or service bay connections meet
local electrical codes.

Consult the site planning documents to determine if the wire colors have been previously
specified. Consult the Standards and Guidelines for Communication Site, Motorola part number
68P81089E50 for further power cabling information.

If the dc power cable length between the Customer Supplied Power Cabinet or service bay and
the DAP RF Head exceeds 3 meters, verify that the power source meets Conducted Emissions
requirements from ETSI EN 301 489-1 Clause 8.3 DC Power Input and Output Ports. This
action is to maintain the regulatory type approval requirement for those markets requiring a
CE mark on the equipment.

RF head external power supply

When an indoor BCUII is being used in a system, an external dc power source must be used
to supply power to the remote RF heads. Proper safe guards must be in place to ensure
compliance with regulatory specifications for the region of the install. Two areas of concern
are Electromagnetic Interference (EMI) and Surge protection.

The circuit breaker size for any one RFCU is 10 A medium delay.

Surge protection of the dc output

The specifications for surge protection are:

• Must be compliant to IEC61000-4-5, Class X 5 kV at 2.5 kA Common Mode and 500 V at
250 A Differential Mode IEC combined waveform.

• Locate the protection unit as close as possible to where the dc line comes into the structure.

• Must meet electrostatic discharge per IEC61000–4–2 Level 4.

Motorola recommended surge protectors are:

• Transtector, part number 12R ICP

• Emerson Power, part number DCB-48

One surge protector is used for each sector.
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Power cabling for a DAPVx with an indoor BCUII Chapter 7: WAPBCUxx450 (DAPVx) Installation

DC power filter (EMI protection)

The specifications for the DC power filter are:

• Limits for the conducted disturbance at the mains ports of Class B ITE equipment meet the
limits specified in EN 55022:2006 (derived from CISPR 22:2005)

• DC series, 15 A to 125 A

• General-purpose application

• Supports bulkhead and rack mounting

The Motorola recommended power filter is:

• Tyco Electronics (CORCOM), part number 10VN1 (6609052–2)

One power filter is used for each sector.

Tools and materials

The required tools and materials are:

• Cable clamp for each head power cable. Cable clamps are supplied by the customer.

• Wire strippers

• Adjustable wrench

• Ferrules, Motorola part number 2987529D01

• Crimping tool (Tyco P/N 47387-7)

• Power cables, see Table 7-1

Power and fiber cables are in the same kits. Specific kits are ordered based on the site
configuration.

Table 7-1 Power cable description

Kit Length Description

SGLN8247 20 m
(66.5 ft)

Fiber optic cable — PN 3015658A02
Power cable — PN 30898298C01

SGLN7682 40 m
(131.2 ft)

Fiber optic cable — PN 3015658A03
Power cable — PN 30898298C02

SGLN8250 60 m
(198.8 ft)

Fiber optic cable — PN 3015658A04
Power cable — PN 30898298C03

SGLN8251 80 m
(262.5 ft)

Fiber optic cable — PN 3015658A05
Power cable — PN 30898298C04

SGLN8252 100 m
(328.8 ft)

Fiber optic cable — PN 3015658A06
Power cable — PN 30898298C05
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cabling for a DAPVx with an indoor BCUII

DAPVx RF head dc power cable connection

The following procedure assumes:

• The customer is using the Motorola supplied DAP RF Head dc power cables

• The DC Power Filter and the DC Surge Suppressor units are located inside the customer
location.

• The DC Power Filter and the DC Surge Suppressor units are already installed and cabled.

• The PG13 connector is not used and cable clamps are used.

NOTE
Motorola ships the liquid Tight PG13 connector with every cable kit and it is
typically used, in place of cable clamps, for enclosure type installations. It is up
to the installer and customer to decide if the connector is used.

Refer to Figure 7-3 for the location of the power connector on the DAPVx head. There can be
two methods of supplying power to the indoor BCUII and the head:

• Two separate power sources are used. One for the indoor BCUII (-48 V dc) and one for the
DAPVx head (+54 V dc).

• A single power source (-48 V dc) supplies power to both the indoor BCUII (-48 V dc) and
the DAPVx head (+54 V dc). The polarity must be reversed when connecting the cables
to the head to convert the power source to +54 V dc. Refer to Figure 7-4 for a generic
system power cabling diagram of this method.
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Figure 7-4 Head and Indoor BCUII power cabling diagram
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Procedure 7-3 Power cabling for a DAPVx with an indoor BCUII

1 Ensure that customer supplied dc power source (+54 V dc or –48 V dc) is
disengaged.

Continued
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Power
cabling for a DAPVx with an indoor BCUII

Procedure 7-3 Power cabling for a DAPVx with an indoor BCUII (Continued)

2 Before routing the dc power cable, verify that the cable is properly color
coded. If more than one RF Head is in use, ensure that they are all properly
color coded. The colors are as follows:

• RFU 1 – RED

• RFU 2 – BLUE

• RFU 3 – YELLOW

• RFU 4 – GREEN

Place a corresponding colored adhesive backed label on the RF Head (1-4)
chassis in the area labeled RFU ID.

3 At the customer location, locate the terminal block which supplies power
to the heads.

4 Ensure that there is enough cable inside the customer location so that:

• The Red wire of the cable can connect to the DC Surge Suppressor.

• The Black wire can connect to the terminal block.

5 At the transmission entry point (customer building exit/entrance), ground
the cables by:

• Stripping the power cable of its outer jacket to expose the shield and
inner conductors.

• Strip back the shield to a length such that it can be properly grounded
using a cable clamp.

Securely clamp the outer cable jacket with enough length for the power
conductors to reach the correct terminal block and the DC Surge Suppressor
without excessive strain. Ensure that there is proper grounding between the
shield, braid, and grounding contacts of the cable clamp.

6 Terminate the power conductors with ferrules (PN 2987529D01) @ 2X using
the proper crimp tool (Tyco P/N 47387-7). Ensure that there are no loose
strands that might come in contact with a metallic surface, tool, or other
conductor.

Continued
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Procedure 7-3 Power cabling for a DAPVx with an indoor BCUII (Continued)

7 Connect the Black cable to the terminal block. Connect the Red cable to the
DC Surge Suppressor. Tighten the connectors.

CAUTION

• Ensure that the ferrules do not contact each other, other
metallic structure, tools, or any other conductive media after
final installation. Care must be taken to ensure that the circuit
is isolated and complete.

• Do not engage the RF Head Circuit Breakers until a complete
and proper connection has been made at the RF Head end of
the conductor, and the RF Head is in its final mounted position.

• Do not over torque the terminal block of the customer supplied
power when tightening the cable connections. The customer
supplied power terminal block must not twist.

8 Route the power cable up the pole to the appropriate heads. Ground the cable
along its length using the shield and braid of the cable for ground connection
to the tower structure or other main ground point or structure.
If conduit is being used, route the power cables through the conduit.

9 Connect the power cable to the dc input connector on RF Head. Tie-wrap
cable as necessary. Ensure that there is sufficient strain relief.

Head power cabling with an outdoor BCUII

Outdoor BCUII supplies power

The outdoor BCUII supplies the power for the heads. Surge protection and power filters are not
required on cables going from the outdoor BCUII to the head.

Tools and materials

The required tools and materials to attach the power cable to the head are:

• Adjustable wrench

• Power cable, see Table 7-2

Power and fiber cables are in the same kits. Specific kits are ordered based on the site
configuration.

Table 7-2 Power cable description

Kit Length Description

SGLN8247 20 m
(66.5 ft)

Fiber optic cable — PN 3015658A02
Power cable — PN 30898298C01

Continued
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power cabling with an outdoor BCUII

Table 7-2 Power cable description (Continued)

Kit Length Description

SGLN7682 40 m
(131.2 ft)

Fiber optic cable — PN 3015658A03
Power cable — PN 30898298C02

SGLN8250 60 m
(198.8 ft)

Fiber optic cable — PN 3015658A04
Power cable — PN 30898298C03

SGLN8251 80 m
(262.5 ft)

Fiber optic cable — PN 3015658A05
Power cable — PN 30898298C04

SGLN8252 100 m
(328.8 ft)

Fiber optic cable — PN 3015658A06
Power cable — PN 30898298C05
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Power cabling and connector diagrams

Figure 7-5 Head power cabling for outdoor BCUII
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Refer to Figure 7-3 for connector locations.
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Procedure

This procedure assumes that the customer is using the Motorola supplied power cables for
the head.

Procedure 7-4 Power cabling with an outdoor BCUII

NOTE
Refer to the outdoor BCUII cabling chapter for the procedure to attach the head
power cable to the outdoor BCUII.

1 Before routing the dc power cable, verify that the color code is correct. If
more than one head is used, ensure that the cables have the proper color
coded adhesive backed labels. The colors are as follows:

• RFU 1 – RED

• RFU 2 – BLUE

• RFU 3 – YELLOW

• RFU 4 – GREEN

Place a corresponding colored adhesive backed label on the RF Head (1-4)
chassis in the area labeled RFU ID.

2 Route the power cable up the pole to the appropriate heads. Ground the cable
along its length using the shield and braid of the cable for ground connection
to the tower structure or other main ground point or structure.
If conduit is being used, route the power cables through the conduit.

3 Connect the end of the power cable to the Power connector on the head.

4 Tie-wrap the power cable as needed. Ensure that there is sufficient strain
relief.

5 Refer to the outdoor BCUII cabling chapter for the procedure to attach the
head power cable to the outdoor BCUII.

Head fiber optic cabling

Cabling diagrams

Refer to Figure 7-3 for connector locations.
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Figure 7-6 Fiber optic cabling diagram
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Tools and materials

The required tools and materials to attach the fiber optic cable to the head are:

• Adjustable wrench

• Fiber optic cable, see Table 7-3

Power and fiber cables are in the same kits. Specific kits are ordered based on the site
configuration.
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Table 7-3 Fiber optic cable description

Kit Length Description

SGLN8247 20 m
(66.5 ft)

Fiber optic cable — PN 3015658A02
Power cable — PN 30898298C01

SGLN7682 40 m
(131.2 ft)

Fiber optic cable — PN 3015658A03
Power cable — PN 30898298C02

SGLN8250 60 m
(198.8 ft)

Fiber optic cable — PN 3015658A04
Power cable — PN 30898298C03

SGLN8251 80 m
(262.5 ft)

Fiber optic cable — PN 3015658A05
Power cable — PN 30898298C04

SGLN8252 100 m
(328.8 ft)

Fiber optic cable — PN 3015658A06
Power cable — PN 30898298C05

Procedure

Procedure 7-5 DAPVx RF head fiber optic cable connection

1 Route the Fiber Optic cable up the pole to the RF Head.

2 Bundle and secure cable to the tower (if RF Head is not present) or connect to
the appropriate RF Head. Twist the coupling nut until it stops (detent).

CAUTION
Do not try to connect or disconnect the cable by turning the cable
or other attaching components.

Verify the position and orientation of the fiber connection by noting the
location of the polarization pin before insertion.
If the cable is not immediately connected, keep both ends of the fiber optic
cable capped.

3 Use tie-wraps or appropriate clamps to secure the cable to the tower.
Ensure that tie-wraps are not over-tightened and that there is sufficient
strain relief.

4 Refer to the indoor BCUII or the outdoor BCUII installation for a procedure to
connect the fiber optic cables to a BCUII.

Head RF cabling

The DAPVx Head must have an RF filter to meet FCC requirements and acceptance. The use of
an RF filter is not optional. There are many different filters that can be used with the head. The
specific filter is decided at the time the system is planned and ordered.
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Procedure 7-6 DAPVx RF cable installation

1 If not already attached, install Radome to RF Head.

2 Connect an RF cable between the Radome output connector and filter input
connector. Torque the nuts to 1.6 N-m (14 in-lbs).

3 Connect an RF cable between the Radome input connector and filter output
connector. Torque the nuts to 1.6 N-m (14 in-lbs).

4 Connect an RF cable between the filter MAIN connector and RF Head MAIN
connector. Torque the nuts to 1.6 N-m (14 in-lbs).

5 Connect an RF cable between the filter DIV connector and RF Head DIV
connector. Torque the nuts to 1.6 N-m (14 in-lbs).
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BCUII and 3.5 GHz DAPVx RF Head Assembly
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Overview

The basic 3.5 GHz DAPVx hardware consists of the BCUII and the RF Head (3.5 GHz DAPVx).
This section contains general information and procedures for installing the items. The RF Head
Assembly is comprised of the RF Head and the antenna radome.

DAPVx RF head

Refer to Figure 8-1 for the major components of the DAPVx RF Head. In the figure, the bracket
shown attached to the head is shipped attached to the head. The filter is shipped attached
to head the bracket. The Radome (antenna) and the bracket that attaches to the pole are
shipped separately.
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Figure 8-1 DAPVx 3.5 GHz RF head
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Shipping and handling

The head is shipped with the bracket and filter already attached to the head.

Electrical and environmental requirements

Electrical requirement

The RF Head is designed to use +54 V dc nominal supplied through either the BCU or the
BCUII. The DAPVx RF Head requires a higher voltage at power up than –48 V dc minimum.
Once under power, the RF Head input voltage can be reduced.
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Electrical recommendations

As a complement to local codes, Motorola supports the following recommendations.

If using a separate power source, ensure that the following minimum surge protection
specifications are met. The specifications for surge protection are:

• Must be compliant to IEC61000-4-5, Class X 5 kV at 2.5 kA Common Mode and 500 V at
250 A Differential Mode IEC combined waveform.

• Locate the protection unit as close as possible to where the dc line comes into the structure.

• Must meet electrostatic discharge per IEC61000–4–2 Level 4.

Motorola recommended surge protectors are:

• Transtector, part number 12R ICP

• Emerson Power, part number DCB-48

One surge protector is used for each sector.

If using a separate power source, ensure that the following minimum power filter specifications
are met. The specifications for the DC power filter are:

• Limits for the conducted disturbance at the mains ports of Class B ITE equipment meet the
limits specified in EN 55022:2006 (derived from CISPR 22:2005)

• DC series, 15 A to 125 A

• General-purpose application

• Supports bulkhead and rack mounting

Motorola recommended power filter is:

• Tyco Electronics (CORCOM), part number 10VN1 (6609052–2)

Motorola recommended breaker values are:

• BCUII - 15 A

• RF Heads (1 sector) - 10 A

One power filter is used for each sector.

Environmental requirement

The operational temperature of the DAPVx RF Head is –40 °C to 55 °C (-40 °F to 131 °F)
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RF head dimensions and weight

DAPVx RF head dimensions and weight

The following parameters are the dimension and weight of the RF Head.

• Dimensions: 195 mm (7.7 in)W x 640 mm (25.2 in) H x 140 mm (5.5 in ) D

• Weight: 19 Kg (42 lbs) with mounting ears and pole mounting bracket.
The dimension measurements do no include connectors, hinges, handles, latches, and
filters.
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Figure 8-2 DAPVx RF head
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List of tools and materials

The following tools and materials are required to install the DAPVx RF Head.

• RF Head mounting bracket assembly

• U-bolt, lock washers, flat washers, and nuts - customer supplied

NOTE
The length of the U-bolt is dependent on the diameter of the pole used to mount
the head.

• set of metric sockets, including a 10 mm socket

• set of standard sockets

• socket driver

• torque wrench

• cordless power driver

• ground cable or wire

• wire strippers

• crimp tool

• T30 Torx screw driver

• adjustable crescent wrench

• tie-wraps of various lengths

DAPVx RF head installation

Perform the following procedure to install the DAPVx RF head.

Procedure 8-1 DAPVx RF head assembly installation

1 Set the RF Head Main Support Bracket Assembly at the desired location
on the pole.

2 Slide the first U-bolt around the pole and through the top slots of the RF
Head Main Support Bracket Assembly. Slide washers over threaded ends of
the U-bolt.
Thread nuts on the U-bolt and hand tighten.

Continued
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DAPVx RF head installation Chapter 8: WAP35450 (DAPVx 3.5 GHz) Installation

Procedure 8-1 DAPVx RF head assembly installation (Continued)

3 Slide the second U-bolt around the pole and through the bottom slots of the
Main Support Bracket Assembly. Slide washers over the threaded ends of
the U-bolt.
Thread nuts on the U-bolt and hand tighten.

4 Align the Main Support Bracket Assembly on the pole to the desired
direction and tighten the nuts using a socket wrench. Torque the nuts to
24 ft-lbs (32.5 N-m).

5 Attach the RF cables between Radome, filter, and RF Head.
Torque the nuts to 1.4 N-m — 1.7 N-m (12.4 in-lb — 15.04 in-lb). Refer to
Figure 8-3.

6 Prepare the RF Head for hoisting.
Attach carabiner to handle the RF Head.
Use the block and tackle to carefully hoist (so that the cables are not
damaged) the RF Head Assembly up to the tower.

NOTE
It is recommended that two people hoist the RF Head Assembly.

7 Slide the RF Head into the side mounting bracket and retention bracket
slots. Figure 8-1 displays the pole bracket assembly and the RF head (with
the bracket).

8 Ensure that the RF Head is properly mounted and its movement is not
obstructed. Range of motion is ±25 degrees from horizontal. The retention
bracket serves as an indicator of the tilt in degrees.

When RF Head is set at the desired position, tighten captive bolts on the
retention bracket. Torque bolts to 45 in-lbs (5.0 N-m).
Tighten the captive screws at the pivot on each side of the unit to secure the
RF Head. Torque screws to 45 in-lbs (5.0 N-m).

NOTE
The indicators on the mounting bracket only set the relationship
between the head and the mounting bracket. The pole or
structure to which the bracket is mounted may not be vertical.
Final elevation and azimuth angles should be verified using
Received Signal Strength measurements.

9 Proceed to Procedure 8-2 for the RF Head Ground cable connection
procedure.

10 Proceed to Procedure 8-3 or Procedure 8-4 for the RF Head dc power cable
connection procedure.

11 Proceed to Procedure 8-5 for the Fiber Optic cable connection procedure.

12 Proceed to Procedure 8-6 for the RF cabling procedure.
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BCUII installation

Refer to Chapter 11 Outdoor BCUII Introduction for the outdoor BCUII installation and
Chapter 6 WAPBCUxx420 (DAPIIx) Installation for the indoor BCUII installation.

DAPVx head ground cabling

The RF Head comes with a ground lug attached, but no ground wire.

Perform the following procedure to install the ground wire.

Procedure 8-2 RF head ground connection

1 Use a 10 mm socket wrench to loosen the ground lug captive screws on RF
Head.

2 Remove the ground lug.

3 Insert a 6 AWG wire into the ground lug.

Crimp the ground lug onto wire.

4 Reattach the ground lug onto the RF Head.

Use a 10 mm socket wrench to tighten captive screws. Torque to 45 in-lbs
(5.0 N-m).

Secure opposite other end of ground wire to tower ground.

5 If not already connected, connect other end of ground wire to master ground.
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Power cabling for a DAPVx with an indoor BCUII

Head connector locations

Figure 8-3 DAPVx RF head connectors
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Power
cabling for a DAPVx with an indoor BCUII

RF head power connection considerations

NOTE
Always check with the local building authorities for the wire size requirements for
your environment.

NOTE
When interfacing with the BCUII, the customer is responsible for providing dc power
to the DAP RF Head. The following information is a reminder of the customers
responsibilities. The customer is ultimately responsible to ensure that all grounding
guidelines and Customer Supplied Power Cabinet or service bay connections meet
local electrical codes.

Consult the site planning documents to determine if the wire colors have been previously
specified. Consult the Standards and Guidelines for Communication Site, Motorola part number
68P81089E50 for further power cabling information.

If the dc power cable length between the Customer Supplied Power Cabinet or service bay and
the DAP RF Head exceeds 3 meters, verify that the power source meets Conducted Emissions
requirements from ETSI EN 301 489-1 Clause 8.3 DC Power Input and Output Ports. This
action is to maintain the regulatory type approval requirement for those markets requiring a
CE mark on the equipment.

RF head external power supply

When an indoor BCUII is being used in a system, an external dc power source must be used
to supply power to the remote RF heads. Proper safe guards must be in place to ensure
compliance with regulatory specifications for the region of the install. Two areas of concern
are Electromagnetic Interference (EMI) and Surge protection.

The circuit breaker size for any one RFCU is 10 A medium delay.

Surge protection of the dc output

The specifications for surge protection are:

• Must be compliant to IEC61000-4-5, Class X 5 kV at 2.5 kA Common Mode and 500 V at
250 A Differential Mode IEC combined waveform.

• Locate the protection unit as close as possible to where the dc line comes into the structure.

• Must meet electrostatic discharge per IEC61000–4–2 Level 4.

Motorola recommended surge protectors are:

• Transtector, part number 12R ICP

• Emerson Power, part number DCB-48

One surge protector is used for each sector.
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DC power filter (EMI protection)

The specifications for the DC power filter are:

• Limits for the conducted disturbance at the mains ports of Class B ITE equipment meet the
limits specified in EN 55022:2006 (derived from CISPR 22:2005)

• DC series, 15 A to 125 A

• General-purpose application

• Supports bulkhead and rack mounting

The Motorola recommended power filter is:

• Tyco Electronics (CORCOM), part number 10VN1 (6609052–2)

One power filter is used for each sector.

Tools and materials

The required tools and materials are:

• Cable clamp for each head power cable. Cable clamps are supplied by the customer.

• Wire strippers

• Adjustable wrench

• Ferrules, Motorola part number 2987529D01

• Crimping tool (Tyco P/N 47387-7)

• Power cables, see Table 8-1

Power and fiber cables are in the same kits. Specific kits are ordered based on the site
configuration.

Table 8-1 Power cable description

Kit Length Description

SGLN8247 20 m
(66.5 ft)

Fiber optic cable — PN 3015658A02
Power cable — PN 30898298C01

SGLN7682 40 m
(131.2 ft)

Fiber optic cable — PN 3015658A03
Power cable — PN 30898298C02

SGLN8250 60 m
(198.8 ft)

Fiber optic cable — PN 3015658A04
Power cable — PN 30898298C03

SGLN8251 80 m
(262.5 ft)

Fiber optic cable — PN 3015658A05
Power cable — PN 30898298C04

SGLN8252 100 m
(328.8 ft)

Fiber optic cable — PN 3015658A06
Power cable — PN 30898298C05
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Power
cabling for a DAPVx with an indoor BCUII

DAPVx RF head dc power cable connection

The following procedure assumes:

• The customer is using the Motorola supplied DAP RF Head dc power cables

• The DC Power Filter and the DC Surge Suppressor units are located inside the customer
location.

• The DC Power Filter and the DC Surge Suppressor units are already installed and cabled.

• The PG13 connector is not used and cable clamps are used.

NOTE
Motorola ships the liquid Tight PG13 connector with every cable kit and it is
typically used, in place of cable clamps, for enclosure type installations. It is up
to the installer and customer to decide if the connector is used.

Refer to Figure 8-3 for the location of the power connector on the DAPVx head. There can be
two methods of supplying power to the indoor BCUII and the head:

• Two separate power sources are used. One for the indoor BCUII (-48 V dc) and one for the
DAPVx head (+54 V dc).

• A single power source (-48 V dc) supplies power to both the indoor BCUII (-48 V dc) and
the DAPVx head (+54 V dc). The polarity must be reversed when connecting the cables
to the head to convert the power source to +54 V dc. Refer to Figure 8-4 for a generic
system power cabling diagram of this method.
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Figure 8-4 Head and indoor BCUII power cabling diagram
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Procedure 8-3 Power cabling for a DAPVx with an indoor BCUII

1 Ensure that customer supplied dc power source (+54 V dc or –48 V dc) is
disengaged.

Continued
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Power
cabling for a DAPVx with an indoor BCUII

Procedure 8-3 Power cabling for a DAPVx with an indoor BCUII (Continued)

2 Before routing the dc power cable, verify that the cable is properly color
coded. If more than one RF Head is in use, ensure that they are all properly
color coded. The colors are as follows:

• RFU 1 – RED

• RFU 2 – BLUE

• RFU 3 – YELLOW

• RFU 4 – GREEN

Place a corresponding colored adhesive backed label on the RF Head (1-4)
chassis in the area labeled RFU ID.

3 At the customer location, locate the terminal block which supplies power
to the heads.

4 Ensure that there is enough cable inside the customer location so that:

• The Red wire of the cable can connect to the DC Surge Suppressor.

• The Black wire can connect to the terminal block.

5 At the transmission entry point (customer building exit/entrance), ground
the cables by:

• Stripping the power cable of its outer jacket to expose the shield and
inner conductors.

• Strip back the shield to a length such that it can be properly grounded
using a cable clamp.

Securely clamp the outer cable jacket with enough length for the power
conductors to reach the correct terminal block and the DC Surge Suppressor
without excessive strain. Ensure that there is proper grounding between the
shield, braid, and grounding contacts of the cable clamp.

6 Terminate the power conductors with ferrules (PN 2987529D01) @ 2X using
the proper crimp tool (Tyco P/N 47387-7). Ensure that there are no loose
strands that might come in contact with a metallic surface, tool, or other
conductor.

Continued
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Procedure 8-3 Power cabling for a DAPVx with an indoor BCUII (Continued)

7 Connect the Black cable to the terminal block. Connect the Red cable to the
DC Surge Suppressor. Tighten the connectors.

CAUTION

• Ensure that the ferrules do not contact each other, other
metallic structure, tools, or any other conductive media after
final installation. Care must be taken to ensure that the circuit
is isolated and complete.

• Do not engage the RF Head Circuit Breakers until a complete
and proper connection has been made at the RF Head end of
the conductor, and the RF Head is in its final mounted position.

• Do not over torque the terminal block of the customer supplied
power when tightening the cable connections. The customer
supplied power terminal block must not twist.

8 Route the power cable up the pole to the appropriate heads. Ground the cable
along its length using the shield and braid of the cable for ground connection
to the tower structure or other main ground point or structure.
If conduit is being used, route the power cables through the conduit.

9 Connect the power cable to the dc input connector on RF Head. Tie-wrap
cable as necessary. Ensure that there is sufficient strain relief.

Head power cabling with an outdoor BCUII

Outdoor BCUII supplies power

The outdoor BCUII supplies the power for the heads. Surge protection and power filters are not
required on cables going from the outdoor BCUII to the head.

Tools and materials

The required tools and materials to attach the power cable to the head are:

• Adjustable wrench

• Power cable, see Table 8-2

Power and fiber cables are in the same kits. Specific kits are ordered based on the site
configuration.

Table 8-2 Power cable description

Kit Length Description

SGLN8247 20 m
(66.5 ft)

Fiber optic cable — PN 3015658A02
Power cable — PN 30898298C01

Continued
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Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Head
power cabling with an outdoor BCUII

Table 8-2 Power cable description (Continued)

Kit Length Description

SGLN7682 40 m
(131.2 ft)

Fiber optic cable — PN 3015658A03
Power cable — PN 30898298C02

SGLN8250 60 m
(198.8 ft)

Fiber optic cable — PN 3015658A04
Power cable — PN 30898298C03

SGLN8251 80 m
(262.5 ft)

Fiber optic cable — PN 3015658A05
Power cable — PN 30898298C04

SGLN8252 100 m
(328.8 ft)

Fiber optic cable — PN 3015658A06
Power cable — PN 30898298C05
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Power cabling and connector diagrams

Figure 8-5 Head power cabling for outdoor BCUII
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Refer to Figure 8-3 for connector locations.
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Procedure

This procedure assumes that the customer is using the Motorola supplied power cables for
the head.

Procedure 8-4 Power cabling with an outdoor BCUII

NOTE
Refer to the outdoor BCUII cabling chapter for the procedure to attach the head
power cable to the outdoor BCUII.

1 Before routing the dc power cable, verify that the color code is correct. If
more than one head is used, ensure that the cables have the proper color
coded adhesive backed labels. The colors are as follows:

• RFU 1 – RED

• RFU 2 – BLUE

• RFU 3 – YELLOW

• RFU 4 – GREEN

Place a corresponding colored adhesive backed label on the RF Head (1-4)
chassis in the area labeled RFU ID.

2 Route the power cable up the pole to the appropriate heads. Ground the cable
along its length using the shield and braid of the cable for ground connection
to the tower structure or other main ground point or structure.
If conduit is being used, route the power cables through the conduit.

3 Connect the end of the power cable to the Power connector on the head.

4 Tie-wrap the power cable as needed. Ensure that there is sufficient strain
relief.

5 Refer to the outdoor BCUII cabling chapter for the procedure to attach the
head power cable to the outdoor BCUII.

Head fiber optic cabling

Cabling diagrams

Refer to Figure 8-3 for connector locations.
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Head fiber optic cabling Chapter 8: WAP35450 (DAPVx 3.5 GHz) Installation

Figure 8-6 Fiber optic cabling diagram
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Tools and materials

The required tools and materials to attach the fiber optic cable to the head are:

• Adjustable wrench

• Fiber optic cable, see Table 8-3

Power and fiber cables are in the same kits. Specific kits are ordered based on the site
configuration.
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Table 8-3 Fiber optic cable description

Kit Length Description

SGLN8247 20 m
(66.5 ft)

Fiber optic cable — PN 3015658A02
Power cable — PN 30898298C01

SGLN7682 40 m
(131.2 ft)

Fiber optic cable — PN 3015658A03
Power cable — PN 30898298C02

SGLN8250 60 m
(198.8 ft)

Fiber optic cable — PN 3015658A04
Power cable — PN 30898298C03

SGLN8251 80 m
(262.5 ft)

Fiber optic cable — PN 3015658A05
Power cable — PN 30898298C04

SGLN8252 100 m
(328.8 ft)

Fiber optic cable — PN 3015658A06
Power cable — PN 30898298C05

Procedure

Procedure 8-5 DAPVx RF head fiber optic cable connection

1 Route the Fiber Optic cable up the pole to the RF Head.

2 Bundle and secure cable to the tower (if RF Head is not present) or connect to
the appropriate RF Head. Twist the coupling nut until it stops (detent).

CAUTION
Do not try to connect or disconnect the cable by turning the cable
or other attaching components.

Verify the position and orientation of the fiber connection by noting the
location of the polarization pin before insertion.
If the cable is not immediately connected, keep both ends of the fiber optic
cable capped.

3 Use tie-wraps or appropriate clamps to secure the cable to the tower.
Ensure that tie-wraps are not over-tightened and that there is sufficient
strain relief.

4 Refer to the indoor BCUII or the outdoor BCUII installation for a procedure to
connect the fiber optic cables to a BCUII.

Head RF cabling

The DAPVx Head must have an RF filter to meet FCC requirements and acceptance. The use of
an RF filter is not optional. There are many different filters that can be used with the head. The
specific filter is decided at the time the system is planned and ordered.
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Procedure 8-6 DAPVx RF cable installation

1 If not already attached, install Radome to RF Head.

2 Connect an RF cable between the Radome output connector and filter input
connector. Torque the nuts to 1.6 N-m (14 in-lbs).

3 Connect an RF cable between the Radome input connector and filter output
connector. Torque the nuts to 1.6 N-m (14 in-lbs).

4 Connect an RF cable between the filter MAIN connector and RF Head MAIN
connector. Torque the nuts to 1.6 N-m (14 in-lbs).

5 Connect an RF cable between the filter DIV connector and RF Head DIV
connector. Torque the nuts to 1.6 N-m (14 in-lbs).
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Rack Mounting
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Rack mount instructions

Follow the installation instructions for all rack mount installations for all voltage range
equipment (+27 V dc, or –48 V dc, or V ac):

1. Elevated Operating Ambient – If installed in a closed or multi-unit rack assembly, the
operating ambient temperature of the rack environment may be greater than room ambient.
Therefore, consideration shall be given to installing the equipment in an environment
compatible with the maximum ambient temperature of the equipment (55 °C (131 °F)).

2. Reduced Air Flow – Installation of the equipment in a rack should be such that the amount
of air flow required for safe operation of the equipment is not compromised.

3. Mechanical Loading – Mounting of the equipment in the rack should be such that an
hazardous condition is not achieved due to uneven mechanical loading.

4. Circuit Overloading – Consider the connection of the equipment to the supply circuit
and the effect that circuit overloading might have on over current protection and supply
wiring. Appropriate consideration of equipment nameplate ratings should be used when
addressing this concern.

5. Reliable Earthing – Reliable earthing of rack-mounted equipment should be maintained.
Particular attention should be given to supply connections other than direct connections
to the branch circuit (for example, use of power strips).
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Optional Bandpass Filters
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Overview

This chapter contains general information and procedures for installing the optional equipment.
Bandpass filters are available as optional equipment to accommodate customers with specific
band allocations.

Filter requirements

Weight and dimensions

The bandpass filters used should meet the following requirements:

• Weight: 1.6 kg (3.5 lbs)

• Dimensions: 50 mm (2 in.) W x 150 mm (6 in.) H x 100 mm (4 in.) D
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DAPIx filter mounting

Figure 9-1 displays the optimal mounting position on the RF Carrier Unit (RFCU). The filters are
mounted such that cable lengths are kept to a minimum. There is a mounting bracket already on
the RF Head Assembly for the optional filter.

Figure 9-1 DAPIx filter mounting

D2_Optional_Filter_Connection.eps
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SAAP filter mounting

Figure 9-2 displays the optimal mounting position on the RF Carrier Unit (RFCU). The filters are
mounted such that cable lengths are kept to a minimum. There is a mounting bracket already on
the RF Head Assembly for the optional filters.

Figure 9-2 SAAP filter mounting
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SAAP RFCU and filter wiring diagram

Figure 9-3 shows a typical RFCU and RF filter interconnection.

Figure 9-3 SAAP RFCU and RF filter wiring diagram
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Quartz - High Stability Oscillator (Q-HSO)
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Quartz-high stability oscillator (Q-HSO)

Overview

The Quartz-High Stability Oscillator (Q-HSO) is available as optional equipment to accommodate
customers with this backup timing module. Since it is optional, the Q-HSO may not be present
in all installations. However, if it is initially ordered it will be installed at the factory. There is
also a Medium Stability Oscillator (MSO). The Q-HSO and the MSO are interchangeable. Both
provide backup timing.

If the Q-HSO is ordered at a later date, perform the following procedure to install the unit.

Figure 9-4 BCU Q-HSO unit

D2_BCU_QHSO.eps
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Figure 9-5 BCU Q-HSO cable

D2_BCU_QHSO_Cable.eps

Procedure 9-1 Q-HSO installation

1 The Q-HSO is installed in a tray under the Heater drawer in the front, bottom
of the BCU.

2 Remove the Heater or air duct to install the Q-HSO cable. With a long screw
driver tighten the DB9 into the back plane. Do not over tighten the screws.
Snap the header into the aluminum L bracket.

3 Install the Q-HSO rear end first into its tray.
Push the Q-HSO until it seats in the D-type connector at the rear of the tray.

4 Tighten the two knurled screws hand tight with about an 1/8 extra turn. Do
not over tighten.

Continued
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stability oscillator (Q-HSO)

Procedure 9-1 Q-HSO installation (Continued)

5

NOTE
The Q–HSO must warm up for 60 minutes to reach a steady state
before it can take over for a failed GPS signal. Should the active
site controller card reboot during the 60 minute warm-up period,
the timer is reset, and the
Q–HSO must warm up for another 60 minutes before use.

The REF FAULT LED on the alarm card lights when the Q–HSO is first
installed but turns off by the time it is warmed up.
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Overview

The WAP 650 series Access Point consists of:

• either an indoor BCUII or outdoor BCUII

• a set of two DAPVx RF Heads

• two antennas or one 4–port antenna

The maximum configuration is eight RF heads (four sets of two) and eight antennas.

The antennas are separate items and are supplied by either the customer or optionally by
Motorola. Antennas may be mounted separately from the head and filters. Installation of
antennas is not covered.

The supported frequencies are:

• 2.3 GHz

• 2.5 GHz

• 3.5 GHz

The supported channel bandwidths are:

• 5 MHz

• 7 MHz

• 10 MHz

BCUII information in a different chapter

The installation of the BCUII is not covered in this chapter.

Procedures for installing and connecting cables to the indoor BCUII are in Chapter 6
WAPBCUxx420 (DAPIIx) Installation.

Procedures for installing and connecting cables to the outdoor BCUII are in Chapter 11 Outdoor
BCUII Introduction through Chapter 14 Outdoor BCUII Cabling.

Consult a structural Engineer

Confirm with the Site Manager that a Structural Engineer has determined the location for
mounting the heads on a pole.
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Antenna information

It is assumed that Motorola recommended antennas are used. If other antennas are used,
consult your Motorola Account Team representative about cabling information to optimize the
forward link transmission operation.

Mounting procedures for the 4–port antenna are found at the following location:

• http://www.galtronics.com/contentManagment/uploadedFiles/datasheets/Galtron-
ics_MountingInstruction_BaseStationAntenna_62-06-09.pdf

Galtronics Corporation Ltd manufactures the antennas and the mounting bracket.

Antennas can be mounted on the heads only if the Single Pole Mounting method is used and a
specific mounting brackets are used.

Item identification

Figure 10-1 Outdoor BCUII

D2_OEBCUII_floor3pwr.eps

Optional third power supply is shown.

AP CONTROL

ENET-A
ENET-B CUST.ENET

TDD
RF-GPS

RGPS

Status

CUSTOMER I/O

Floor mounted outdoor BCUII is shown.
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Figure 10-2 Indoor BCUII

Modem 2

Modem Card
Fiber Optic 

Cable Connectors
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Figure 10-3 Back to back pole mounting

D2_DAPDUO_Univbrktassy.eps

3.5 GHz version head is shown. 
The 2.3 GHz and 2.5 GHz heads are similar.
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Figure 10-4 Single pole mounting for DAPVx 3.5 GHz heads

D2_DAPDUO_dualbrktassy.eps

Each head  mounts  on a  d iffe rent pole . Poles  mus t be  near each other.

3.5 GHz version head is shown. 
The 2.3 GHz and 2.5 GHz 

heads are similar.
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Figure 10-5 Single pole mounting for DAPVx 2.3 GHz and 2.5 GHz heads

D2_DAPVx_RFH_A Bracket.eps

Radome (Antenna)
Head

Mounting Bracket
and Pole

For 2.3 GHz and 2.5 GHz heads.
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Figure 10-6 Head bracket with a filter

D2_DAPDUO_radio hd mtg brk_wfilter.eps

Figure 10-7 Pole bracket

D2_DAPDUO_universalmtgbrkt.eps
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Figure 10-8 Single pole bracket

D2_DAPDUO_singlepolemnt.eps
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Interconnect block diagrams

Figure 10-9 Outdoor BCUII and DAP DUO head interconnections
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Figure 10-10 Indoor BCUII and DAP DUO head interconnections

D2_DAPDUO_connect_indoorBCUII.eps
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Electrical and Environmental Requirements
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Electrical requirement

The RF Head is designed to use:

• 40 V dc to 59 V dc, with a typical voltage of 54 V dc.

• A maximum wattage of 120 W per head.

• A maximum of wattage of 240 W for the DAP DUO (two heads).

Power is supplied through either the outdoor BCUII or a customer supply. The DAPVx RF Head
requires a higher voltage at power up than –48 V dc minimum. Once under power, the RF
Head input voltage can be reduced.

Electrical recommendations

As a complement to local codes, Motorola supports the following recommendations.

If using a separate power source, ensure that the following minimum surge protection
specifications are met. The specifications for surge protection are:

• Must be compliant to IEC61000-4-5, Class X 5 kV at 2.5 kA Common Mode and 500 V at
250 A Differential Mode IEC combined waveform.

• Locate the protection unit as close as possible to where the dc line comes into the structure.

• Must meet electrostatic discharge per IEC61000–4–2 Level 4.

Motorola recommends these surge protectors:

• Transtector, part number 12R ICP48

• Emerson Power, part number DCB-48

One surge protector is used for each pair of heads.

If using a separate power source, ensure that the following minimum power filter specifications
are met. The specifications for the DC power filter are:

• Limits for the conducted disturbance at the mains ports of Class B ITE equipment meet the
limits specified in EN 55022:2006 (derived from CISPR 22:2005)

• DC series, 15 A to 125 A

• General-purpose application

• Supports both bulkhead and rack mounting

The Motorola recommended power filter:

• Tyco Electronics (CORCOM), part number 10VN1 (6609052–2)
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Motorola recommended breaker values are:

• BCUII - 15 A

• RF Heads (1 sector) - 20 A

One power filter is used for each pair of heads.

Environmental requirements

The operational temperature of the RF Head is –40 °C to 55 °C (-40 °F to 131 °F)

Dimensions and weights

The dimensions of the DAPVx RF Head are:

• Width — 192.6 mm (7.6 in)

• Height — 640 mm (25.2 in)

• Depth — 139.5 mm (5.5 in)

Table 10-1 Weights for Universal Pole Mounting brackets

Item Weight

RF Head alone 10.9 kg (24.0 lb)

Back-to-back mounting, includes two heads
and all mounting hardware.

34.8 kg (76.7 lb)

Single mounting, includes one head and all
mounting hardware

17.4 kg (38.4 lb)

Table 10-2 Weights for legacy 2.3 GHz and 2.5 GHz head brackets

Item Weight

RF Head alone 10.9 Kg (24.0 lb)

Back-to-Back mounting, includes two heads,
filters, and mounting brackets

43.24 Kg (95.3 lb)

Single mounting, includes one head, filter,
and mounting bracket

21.62 Kg (47.7 lb)
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Figure 10-11 Dimensions — Universal Pole Mounting

D2_DAPDUO_Headassemblydims1.eps
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Back to Back Mounting
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The objective of this procedure is to mount two heads on a pole in a back to back style. Antenna
mounting is not covered in this procedure.

Consult a structural engineer

Confirm with the Site Manager that a Structural Engineer has:

• Determined the location for mounting the heads on the pole.

• Determined any additional tools or materials needed for this specific mounting application.
The tools include equipment to raise the heads to the required location on the pole.

Isolation

Isolation pads are already mounted to the pole bracket. Extra isolation pads are not required.

Isolation shoulder washers are used to mount the brackets.

Two methods for mounting to a pole

The two methods for mounting the head to a pole are:

• Using bolts

• Using straps

Motorola recommends using bolts for a 101.6 mm (4 in) diameter or smaller pole. For a larger
diameter pole, Motorola recommends using straps.
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Tools and materials

The required tools and materials (or equivalent) are:

• Four 3/8 inch diameter stainless steel carriage bolts, lock washers, flat washers, and nuts
— customer supplied. The length of the bolt is dependent on the diameter of the pole used
to mount the head. Refer to Figure 10-12 for the recommended bolt lengths.

• Tools to tighten carriage bolts

• Safety glasses

• Chalk

• Tape measure

• Head assembly, Qty. 2. This assembly is shipped with the filters, head bracket, and RF
head mounted together.

• Universal DAP Pole Mount Kit, qty. 2, Motorola part number SGLN8715. This kit contains:

Universal Pole Bracket, qty. 1, Motorola part number 07010067001

Mounting Bracket, qty. 2, Motorola part number 07010067002, not used in the back
to back mounting style

M6 hex head bolt, qty. 4, Motorola part number 0371025N05

Shoulder washer, qty. 4, Motorola part number 4309874U06, also provides isolation

• 10 mm and 19 mm (0.75 in) sockets

• Torque wrench capable of 9 N-m (80 in-lb)

• Any unique items specified by the Structural Engineer. These items include equipment to
raise the heads to the required location on the pole.

The unique tools and materials for pole mounting using straps are:

• Bucklestrap Cutting Tool — Motorola part number 6604809N01

• Band-It Buckle Strap (part number L29099) or similar— quantity of 2. Customer supplied.

• hammer

• electrical tape
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Figure 10-12 Recommended bolt lengths

D2_DAPDUO_Boltlength1.eps

L

3/8 in

Figure 10-13 How head assembly is shipped

D2_DAPDUO_Headassemblyship.eps

3.5 GHz version head is shown. 
The 2.3 GHz and 2.5 GHz heads are similar.
The main heatsink faces away from the bracket.
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Back to back pole mounting figures

Figure 10-14 Back to back pole mounting — using bolts

D2_DAPDUO_ assy1.eps
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to back pole mounting figures

Figure 10-15 Positioning of the bolt through the bracket

Ensure the carriage bolt shoulder protrudes through the square
holes of the universal mounting bracket.

D2_DAPDUO_boltbrkt.eps

Figure 10-16 Bolt tightening

D2_DAPDUO_polemntrightwrong.eps
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Figure 10-17 Strap holes on the universal pole bracket

D2_DAPDUO_universal mtg brkt_strap.eps
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Figure 10-18 Back to back pole mounting — using straps
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Procedure

WARNING
Once the Universal Pole Bracket is installed, DO NOT use it as a step ladder. It is not
designed to support a person hanging from or standing on it.

Once the head is installed, DO NOT use it as a step ladder. It is not designed to
support a person hanging from or standing on it.

The following is a summary of the procedure.

First place the Universal Pole brackets around the pole and bolt or strap them together. Then
ensure that all the nuts and washers are the same distance from the head of the bolt. This check
prevents angling of the Universal Pole Brackets. Then mount the head assembly (head, head
bracket, and filter) to the Universal Pole Bracket.

Antenna mounting is not covered in this procedure.

Procedure 10-1 DAP DUO back to back pole mounting — using bolts

1 Verify with the site manager that the mounting location is identified.

2 Verify all items to install are present.

3 At the identified location on the pole, place a Universal Pole Bracket on each
side of the pole. Ensure the arrow on the Universal Pole Bracket points up.

4 Use four carriage bolts, lock washers, and nuts to secure the two brackets
together. Ensure that the shoulder of the bolt passes through the bracket.
Tighten the bolts to 9 N-m (80 in-lb). Refer to Detail A in Figure 10-14 and to
Figure 10-15.
Do not over tighten the bolts. When excessive torque is applied, the brackets
deform.

5 For each bolt, ensure that the washers and nuts are the same distance from
the bolt head. Refer to Figure 10-16.

6 Attach the four M6 bolts and isolation shoulder washers to the Head Bracket.
The head bracket has captive nuts that the M6 hex bolts screw into. Do not
tighten them all the way. The bolts and washers go through the holes in the
Universal Pole Bracket.

7 Raise the head assembly (head, head bracket, filters) to the Universal Pole
Bracket. Align the M6 bolt heads to the top (larger) part of the keyholes on
the Universal Pole Bracket.

8 Push the heads of the bolts and washers through the top (larger) part of the
keyholes in the Universal Pole Bracket.

9 Lower the head slightly so the washers and bolts go into the bottom part of the
keyhole. Ensure that the shoulder washer is in the bottom part of the keyhole.

10 Using a 10 mm socket and a torque driver, tighten the bolts to 5.6 N-m (50
in-lb).

11 Repeat step 7 through step 10 for the second head.
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Procedure 10-2 DAP DUO back to back pole mounting — using straps

1 Verify with the site manager that the mounting location is identified.

2 Verify all items to install are present.

3 Place a Universal Pole Bracket on each side of the pole. Ensure the arrow on
the Universal Pole Bracket points up. Slide the non-buckle end of the strap
through the openings in both brackets.

4 Move the two Universal Pole Brackets to the identified location on the pole.

5 Refer to Figure 10-17 and Figure 10-18.
For a pole diameter of 102 mm to 177 mm (4 in to 7 in):

1. Wrap the strap around the pole and through the brackets.

2. Slide the non-buckle end of the strap through the strap loop and around
the pole (through the brackets) a second time. Result is that the strap is
wrapped around the pole twice.

3. Slide the end through the strap loop and pull the strap snug.

For a pole diameter of 177 mm to 254 mm (7 in to 10 in):

1. Wrap the strap around the pole and through the brackets.

2. Slide the non-buckle end of the strap through the strap loop and pull the
strap snug. the result is that the strap is wrapped around the pole once.

6 Attach the Bucklestrap Cutting Tool by sliding the strap through the openings
in the tool and pulling the gripper lever to slide the strap into the spindle
head. Then slide the tool towards the buckle. Place the cutting end of the
tool as close to the buckle as possible.

NOTE
The strap can be cut to a more manageable length before using the
tool. The Bucklestrap Cutting Tool is a ratchet spindle and cutter
in one.

7 Perform the following:

• Turn the spindle clockwise until the strap is tight. The strap is tight when
the strap no longer moves when the handle is turned. Overtightening
the strap can result in failure of the strap.

• Bend the excess strap over the tightened strap.

• Cut the strap.

• Fold the cut tab into the buckle.

• Close the buckle.

Continued
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Procedure 10-2 DAP DUO back to back pole mounting — using straps (Continued)

8 Using a hammer, bend the buckle tabs over the strap. Cover the buckle and
straps using electrical tape.

9 Perform step 5 through step 8 for the remaining strap. A total of two straps
must be used.

10 Attach the four M6 bolts and isolation shoulder washers to the Head Bracket.
The head bracket has captive nuts that the M6 hex bolts screw into. Do not
tighten them all the way. The bolts and washers go through the holes in the
Universal Pole Bracket.

11 Raise the head assembly (head, head bracket, filters) to the Universal Pole
Bracket. Align the M6 bolt heads to the top (larger) part of the keyholes on
the Universal Pole Bracket.

12 Push the heads of the bolts and washers through the top (larger) part of the
keyholes in the Universal Pole Bracket.

13 Lower the head slightly so the washers and bolts go into the bottom part of the
keyhole. Ensure that the shoulder washer is in the bottom part of the keyhole.

14 Refer to Figure 10-14.
Using a 10 mm socket and a torque driver tighten the bolts to 5.6 N-m (50
in-lb).

15 Repeat step 10 through step 14 for the second head.
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Single Mounting
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The objective of this procedure is to mount two heads on two poles in a single mounting style.
The result is that two poles are used with one head mounted on each pole. Each head is
mounted in the same way. Antenna mounting is not covered in this procedure.

Consult a Structural Engineer

Confirm with the Site Manager that a Structural Engineer has:

• Determined the location for mounting the heads on each pole.

• Determined any additional tools or materials needed for this specific mounting application.
The tools include equipment to raise the heads to the required location on the pole.

Isolation

Isolation pads are already mounted to the pole bracket. Extra isolation pads are not required.

Isolation shoulder washers are used to mount the bracket.

Two methods for mounting to a pole

The two methods for mounting the head to a pole are:

• Using bolts

• Using straps

Motorola recommends using bolts for a 101.6 mm (4 in) diameter or smaller pole. For a larger
diameter pole, Motorola recommends using straps.

Mounting brackets and methods for 2.3 GHz and 2.5 GHz heads

There are two ways of mounting the 2.3 GHz and 2.5 GHz heads. Way 1 uses the brackets and
the procedure shown in this section. Way 2 uses the brackets and procedure shown in Chapter 7
WAPBCUxx450 (DAPVx) Installation. For Way 2, only the mounting procedure is applicable for
the DAP DUO use, the cabling is not applicable.
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Tools and materials

The required tools and materials (or equivalent) are:

• Four 3/8 inch diameter carriage bolts, lock washers, flat washers, and nuts — customer
supplied. The length of the bolt is dependent on the diameter of the pole used to mount the
head. Refer to Figure 10-19 for the recommended bolt lengths.

• Tools to tighten carriage bolts

• Safety glasses

• Chalk

• Tape measure

• Head assembly, Qty. 2. This assembly is shipped with the filters, head bracket, and RF
head mounted together.

• Universal DAP Pole Mount Kit, qty. 2, Motorola part number SGLN8715. This kit contains:

Universal Pole Bracket, qty. 1, Motorola part number 07010067001

Mounting Bracket, qty. 2, Motorola part number 07010067002

M6 hex head bolt, qty. 4, Motorola part number 0371025N05

Shoulder washer, qty. 4, Motorola part number 4309874U06, also provides isolation

• 10 mm socket

• Torque wrench capable of 9 N-m (80 in-lb)

• Any unique items specified by the Structural Engineer. These items include equipment to
raise the heads to the required location on the pole.

The unique tools and materials for pole mounting using straps are:

• Bucklestrap Cutting Tool — Motorola part number 6604809N01

• Band-It Buckle Strap (part number L29099) or similar— quantity of 2. Customer supplied.

• hammer

• electrical tape
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Figure 10-19 Recommended bolt lengths

D2_DAPDUO_Boltlength1.eps
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3/8 in

Figure 10-20 How head assembly is shipped

D2_DAPDUO_Headassemblyship.eps

3.5 GHz version head is shown. 
The 2.3 GHz and 2.5 GHz heads are similar.
The main heatsink faces away from the bracket.

Single pole mounting figure

For clarity, the figure shows only one head. Two poles are used with one head mounted to each
pole. Each head is mounted the same way.
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Figure 10-21 Single pole mounting — using bolts

D2_DAP_DUO_assy2.eps

RF Head

4X M6 Hex Bolt

2X 
Mounting Bracket

Mounting Pole

Universal Pole Bracket

4X Carriage Bolt
(Customer Supplied)

4X Lock Washer
4X Flat Washer
4X Hex Nut for Carriage Bolt
(Customer Supplied)

4X Shoulder Washer

Head Bracket and Filter

Shipped Assembled

Figure 10-22 Positioning of the bolt through the bracket

Ensure the carriage bolt shoulder protrudes through the square
holes of the universal mounting bracket.

D2_DAPDUO_boltbrkt.eps
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Figure 10-23 Bolt tightening
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Figure 10-24 Strap holes on Universal Pole Bracket

D2_DAPDUO_universal mtg brkt_strap.eps
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Figure 10-25 Single pole mounting — using straps
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Procedure

WARNING
Once the Universal Pole Bracket is installed, DO NOT use it as a step ladder. It is not
designed to support a person hanging from or standing on it.

Once the head is installed, DO NOT use it as a step ladder. It is not designed to
support a person hanging from or standing on it.

NOTE
If the head is a 2.3 GHz or 2.5 GHz head and is using other brackets (that are not
shown here), then follow the mounting procedure in Procedure 7-1.

68P09306A99-E 10-29

OCT 2010



Procedure Chapter 10: WAPxx650 DAP DUO Installation

Procedure 10-3 DAP DUO single pole mounting — using bolts

1 Verify with the site manager that the mounting location is identified on each
pole.

2 Verify all items to install are present.

3 At the identified location on the pole, place a Universal Pole Bracket on one
side of the pole and two Mounting Brackets on the other side. Ensure the
arrow on the Universal Pole Bracket points up.

4 Use four carriage bolts, lock washers, and nuts to secure the two brackets
together. Ensure that the shoulder of the bolt passes through the bracket.
Tighten the bolts to 9 N-m (80 in-lb). Refer to Figure 10-21 and Figure 10-22.
Do not over tighten the bolts. The brackets deform when excessive torque is
applied.

5 For each bolt, ensure that the washers and nuts are the same distance from
the bolt head. Refer to Figure 10-23.

6 Attach the four M6 bolts and isolation shoulder washers to the Head Bracket.
The head bracket has captive nuts that the M6 hex bolts screw into. Do not
tighten them all the way. The bolts and washers go through the holes in the
Universal Pole Bracket.

7 Raise the head assembly (head, head bracket, filters) to the Universal Pole
Bracket. Align the M6 bolt heads to the top (larger) part of the keyholes on
the Universal Pole Bracket.

8 Push the heads of the bolts and washers through the top (larger) part of the
keyholes in the Universal Pole Bracket.

9 Lower the head slightly so the washers and bolts go into the bottom part of the
keyhole. Ensure that the shoulder washer is in the bottom part of the keyhole.

10 Using a 10 mm socket and a torque driver tighten the bolts to 5.6 N-m (50
in-lb).

11 Repeat step 3 through step 10 for the second head and the second pole.

Procedure 10-4 DAP DUO single pole mounting — using straps

1 Verify with the site manager that the mounting location is identified on each
pole.

2 Verify all items to install are present.

3 Place a Universal Pole Bracket on one side of the pole. Ensure the arrow on
the Universal Pole Bracket points up. Slide the non-buckle end of the strap
through the openings in both bracket.

4 Move the Universal Pole Bracket to the identified location on the pole.

Continued

10-30 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Procedure

Procedure 10-4 DAP DUO single pole mounting — using straps (Continued)

5 Refer to Figure 10-24 and Figure 10-25.
For a pole diameter of 102 mm to 177 mm (4 in to 7 in):

1. Wrap the strap around the pole and through the bracket.

2. Slide the non-buckle end of the strap through the strap loop and around
the pole (through the bracket) a second time. Result is that the strap is
wrapped around the pole twice.

3. Slide the end through the strap loop and pull the strap snug.

For a pole diameter of 177 mm to 254 mm (7 in to 10 in):

1. Wrap the strap around the pole and through the bracket.

2. Slide the non-buckle end of the strap through the strap loop and pull the
strap snug. the result is that the strap is wrapped around the pole once.

6 Attach the Bucklestrap Cutting Tool by sliding the strap through the openings
in the tool and pulling the gripper lever to slide the strap into the spindle
head. Then slide the tool towards the buckle. Place the cutting end of the
tool as close to the buckle as possible.

NOTE
The strap can be cut to a more manageable length before using the
tool. The Bucklestrap Cutting Tool is a ratchet spindle and cutter
in one.

7 Perform the following:

• Turn the spindle clockwise until the strap is tight. The strap is tight when
the strap no longer moves when the handle is turned. Overtightening
the strap can result in failure of the strap.

• Bend the excess strap over the tightened strap.

• Cut the strap.

• Fold the cut tab into the buckle.

• Close the buckle.

8 Using a hammer, bend the buckle tabs over the strap. Cover the buckle and
straps using electrical tape.

9 Perform step 5 through step 8 for the remaining strap. A total of two straps
must be used for each head.

10 Perform step 3 through step 9 for the remaining head.

11 Attach the four M6 bolts and isolation shoulder washers to the Head Bracket.
The head bracket has captive nuts that the M6 hex bolts screw into. Do not
tighten them all the way. The bolts and washers go through the holes in the
Universal Pole Bracket.

Continued
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Procedure 10-4 DAP DUO single pole mounting — using straps (Continued)

12 Raise the head assembly (head, head bracket, filters) to the Universal Pole
Bracket. Align the M6 bolt heads to the top (larger) part of the keyholes on
the Universal Pole Bracket.

13 Push the heads of the bolts and washers through the top (larger) part of the
keyholes in the Universal Pole Bracket.

14 Lower the head slightly so the washers and bolts go into the bottom part of the
keyhole. Ensure that the shoulder washer is in the bottom part of the keyhole.

15 Refer to Figure 10-25.
Using a 10 mm socket and a torque driver tighten the bolts to 5.6 N-m (50
in-lb).

16 Repeat step 11 through step 15 for the second head.
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Ground Cabling
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The objective of this procedure is to attach the ground cable to the head.

List of tools and materials

The required tools and materials are:

• #6 AWG wire (customer supplied)

• Wire stripper

• Crimper

• 10 mm socket

• Torque driver capable of 5 N-m (45 in-lb)

The head is shipped with a two–hole ground lug attached to the head. The ground wire is
customer supplied.

Ground connector location

The ground connector is on the lower part of the side of the head facing the pole.

Procedure

Procedure 10-5 Attach the ground cable to the head

1 Use a 10 mm socket and driver to loosen the ground lug screws.

2 Remove the ground lug.

3 Strip the end of the ground wire and insert it into the ground lug.

4 Crimp the ground lug onto the wire.

5 Reattach the ground lug onto the head. Using a 10 mm socket and a torque
driver tighten the screws to 5 N-m (45 in-lb).

6 If not already connected, connect the other end of the ground wire to the
pole ground or master ground.
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Power Cabling for a DAP DUO With an Indoor BCUII
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The objective of this procedure is to connect power from a customer supplied source to the
heads.

Cabling power to the indoor BCUII is not covered in this section.

Power is supplied by the customer

The indoor BCUII does not supply power to the head. Power is supplied by the customer.

Consult site planning documents

NOTE
Always check with the local building authorities for the wire size requirements for
your environment.

Consult the site planning documents to determine if wire colors have been previously specified.
Consult the Standards and Guidelines for Communication Site, Motorola part number
68P810089E50 for further power information.

Power cables

“Y” cable

A single power feeder cable is used to connect to the customer supplied power. At the other
end of the cable (on the pole), a “Y” cable is used to split the power feed to supply power to
each head.

NOTE
If another power feeder cable is used in place of a "Y" cable, a separate circuit
breaker is required.
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8 AWG cable

The DAP DUO may require 8 AWG power cables. If the distance between customer supplied
power and RF head is more than 80 m, an 8 AWG power cable is required. The 8 AWG power
cables are:

• 80 m cable kit (one 8 AWG 80 m power cable + one 80 m fiber cable) – part number
SGLN9411

• 100 m cable kit (one 8 AWG 100 m power cable + one 100 m fiber cable) – part number
SGLN9412

Electrical recommendations

NOTE
When interfacing with the indoor BCUII, the customer is responsible for providing
DC power to the head. The following information is a reminder of the customers
responsibilities. The customer is ultimately responsible to ensure that all grounding
guidelines and Customer Supplied Power Cabinet or service bay connections meet
local electrical codes.

If the DC power cable length between the customer supplied power and the head exceeds 3
meters, verify that the power source meets Conducted Emissions requirements from ETSI EN
301 489-1 Clause 8.3 DC Power Input and Output Ports. This verification is to maintain the
regulatory type approval requirement for those markets requiring a CE mark on the equipment.

RF head external power supply

When an indoor BCUII is being used in a system, an external DC power source must be
used to supply power to the remote heads. Proper safe guards must be in place to ensure
compliance with regulatory specifications for the region of the install. Two areas of concern
are Electromagnetic Interference (EMI) and Surge protection.

The circuit breaker size for any one power cable (for set of two heads) is 20 A medium delay.
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Surge protection for the DC output

The specifications for surge protection are:

• Must be compliant to IEC61000-4-5, Class X 5 kV at 2.5 KA Common Mode and 500 V at
250 A Differential Mode IEC combined waveform.

• Physically locate the protection unit as close as possible to where the DC line comes into
the structure.

• Must meet electrostatic discharge per IEC61000–4–2 Level 4.

Motorola recommends these surge protectors:

• Transtector, part number 12R ICP

• Emerson Power, part number DCB-48

One surge protector is used for each power cable (set of two heads).

DC power filter (EMI protection)

The specifications for the DC power filter are:

• Limits for the conducted disturbance at the mains ports of Class B ITE equipment meet the
limits specified in EN 55022:2006 (derived from CISPR 22:2005)

• DC series, 15 A to 125 A

• General-purpose application

• Supports both bulkhead and rack mounting

Motorola recommends this power filter:

• Tyco Electronics (CORCOM), part number 10VN1 (6609052–2)

One power filter is used for each power cable (set of two heads).
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Tools and materials

The required tools and materials are:

• Cable clamp for each head power cable. Cable clamps are supplied by the customer.

• Wire strippers

• Adjustable wrench

• Ferrules, Motorola part number 2987529D01

• Crimping tool (Tyco P/N 47387-7)

• Cable clamps, customer supplied. Clamps need to support 9 mm cables.

• Y power cables

Motorola part number SGLN1950 contains Y cables for power and fiber optics.
Cables are 0.7 m (27.5 in) long.

Motorola part number SGLN9130 contains Y cables for power and fiber optics.
Cables are 1.5 m (59 in) long.

• Power cables, see Table 10-3

Power and fiber cables are in the same kits. Specific kits are ordered based on the site
configuration.

Table 10-3 Power cable description

Kit Length Description

SGLN8247 20 m
(66.5 ft)

Fiber optic cable — PN 3015658A02
Power cable — PN 30898298C01

SGLN7682 40 m
(131.2 ft)

Fiber optic cable — PN 3015658A03
Power cable — PN 30898298C02

SGLN8250 60 m
(198.8 ft)

Fiber optic cable — PN 3015658A04
Power cable — PN 30898298C03

SGLN8251 80 m
(262.5 ft)

Fiber optic cable — PN 3015658A05
Power cable — PN 30898298C04

SGLN8252 100 m
(328.8 ft)

Fiber optic cable — PN 3015658A06
Power cable — PN 30898298C05

SGLN9411* 80 m
(262.5 ft)

Power cable — PN 3089298C11

SGLN9412* 100 m
(328.8 ft)

Power cable — PN 3089298C12

* Includes 8 AWG power cable.
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Figure 10-26 Y power cable
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Power cabling and connector diagrams

Figure 10-27 Head power cabling for indoor BCUII applications
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Figure 10-28 DAP DUO head power connector location
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Procedure

This procedure assumes that:

• The customer is using the Motorola supplied power cables for the head.

• The DC filter and the DC surge suppressor units are located inside the customer location.

• The DC filter and the DC surge suppressor units are already installed.

• The PG13 connector is not used and cable clamps are used.
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NOTE
Motorola ships the liquid Tight PG13 connector with every cable kit and it is
typically used, in place of cable clamps, for enclosure type installations. It is up
to the installer and customer to decide if the connector is used.

There can be two methods of supplying power to the indoor BCUII and the head:

• Two separate power sources can be used. One for the indoor BCUII (-48 V dc) and one
for the head (+54 V dc).

• A single power source (-48 V dc) can supply power to both the indoor BCUII (-48 V dc)
and the head (+54 V dc). The polarity is reversed when connecting the cables to the head
to convert the power to +54 V dc. Refer to Figure 10-27 for a generic power cabling
diagram of this method.

Procedure 10-6 Power cabling for a DAP DUO with an indoor BCUII

1 Ensure that customer supplied DC power source (+54 V dc or –48 V dc) is
disengaged.

2 Before routing the DC power cable, verify that the color code is correct. If
more than one set of heads is used, ensure that the cables have the proper
color coded adhesive backed labels. The colors are as follows:

• RFU 1 – RED

• RFU 2 – BLUE

• RFU 3 – YELLOW

• RFU 4 – GREEN

Place a corresponding colored adhesive backed label on the RF Head chassis
in the area labeled RFU ID.

3 At the customer's location, locate the terminal block which supplies power
to the heads.

4 Ensure that there is enough cable inside the customer location so that:

• The Red wire of the cable can connect to the DC Surge Suppressor.

• The Black wire can connect to the terminal block.

Continued
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Procedure 10-6 Power cabling for a DAP DUO with an indoor BCUII (Continued)

5 At the transmission entry point (customer building exit/entrance), ground
the cables by:

• Stripping the power cable of its outer jacket to expose the shield and
inner conductors.

• Strip back the shield to a length such that it can be properly grounded
using a cable clamp.

Securely clamp the outer cable jacket with enough length for the power
conductors to reach the correct terminal block and the DC Surge Suppressor
without excessive strain. Ensure that there is proper grounding between the
shield, braid, and grounding contacts of the cable clamp.

6 Terminate the power conductors with ferrules (PN 2987529D01) @ 2X using
the proper crimping tool (Tyco P/N 47387-7). Ensure that there are no loose
strands that might come in contact with a metallic surface, tool, or other
conductor.

7 Connect the Black cable to the terminal block. Connect the Red cable to the
DC Surge Suppressor. Tighten the connectors.

CAUTION

• Ensure that the ferrules do not contact each other, other
metallic structure, tools, or any other conductive media after
final installation. Care must be taken to ensure that the circuit
is isolated and complete.

• Do not engage the RF Head Circuit Breakers until a complete
and proper connection has been made at the RF Head end of
the conductor, and the RF Head is in its final mounted position.

• Do not over torque the terminal block of the customer supplied
power when tightening the cable connections. The customer
supplied power terminal block must not twist.

8 Route the power cable up the pole to the appropriate heads. Ground the cable
along its length using the shield and braid of the cable for ground connection
to the tower structure or other main ground point or structure.
If conduit is being used, route the power cables through the conduit.

9 Connect the single end of the Y power cable to the power cable.

10 Connect each end of the Y power cable to the POWER connector on a head.

11 Tie-wrap both the power cable and the Y power cable as needed. Ensure
that there is sufficient strain relief.
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Head Power Cabling With an Outdoor BCUII
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The objective of this procedure is to connect the power cable to the heads. Connecting the
power cables to the outdoor BCUII is not covered here. Refer to the outdoor BCUII installation
for that information.

Outdoor BCUII supplies power

The outdoor BCUII supplies the power for the heads. Surge protection and power filters are not
required on cables going from the outdoor BCUII to the head.

Tools and materials

The required tools and materials to attach the power cable to the head are:

• Adjustable wrench

• Y power cables:

Motorola part number SGLN1950 contains Y cables for power and fiber optics.
Cables are 0.7 m (27.5 in) long.

Motorola part numberSGLN9130 contains Y cables for power and fiber optics. Cables
are 1.5 m (59 in) long.

• Power cable, see Table 10-4

Power and fiber cables are in the same kits. Specific kits are ordered based on the site
configuration.

Table 10-4 Power cable description

Kit Length Description

SGLN8247 20 m
(66.5 ft)

Fiber optic cable — PN 3015658A02
Power cable — PN 30898298C01

SGLN7682 40 m
(131.2 ft)

Fiber optic cable — PN 3015658A03
Power cable — PN 30898298C02

SGLN8250 60 m
(198.8 ft)

Fiber optic cable — PN 3015658A04
Power cable — PN 30898298C03

SGLN8251 80 m
(262.5 ft)

Fiber optic cable — PN 3015658A05
Power cable — PN 30898298C04

SGLN8252 100 m
(328.8 ft)

Fiber optic cable — PN 3015658A06
Power cable — PN 30898298C05
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Figure 10-29 Y power cable
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Power cabling and connector diagrams

Figure 10-30 Head power cabling for outdoor BCUII
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Figure 10-31 DAP DUO head power connector location
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Procedure

This procedure assumes that the customer is using the Motorola supplied power cables for
the head.
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Procedure 10-7 Power cabling with an outdoor BCUII

NOTE
Refer to the outdoor BCUII cabling chapter for the procedure to attach the head
power cable to the outdoor BCUII.

1 Before routing the dc power cable, verify that the color code is correct. If
more than one set of heads is used, ensure that the cables have the proper
color coded adhesive backed labels. The colors are as follows:

• RFU 1 – RED

• RFU 2 – BLUE

• RFU 3 – YELLOW

• RFU 4 – GREEN

Place a corresponding colored adhesive backed label on the RF Head (1-4)
chassis in the area labeled RFU ID.

2 Route the power cable up the pole to the appropriate heads. Ground the cable
along its length using the shield and braid of the cable for ground connection
to the tower structure or other main ground point or structure.
If conduit is being used, route the power cables through the conduit.

3 Connect the single end of the Y power cable to the power cable.

4 Connect each end of the Y power cable to a POWER connector on a head.

5 Tie-wrap both the power cable and the Y power cable as needed. Ensure
that there is sufficient strain relief.
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Fiber Optic Cabling
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The objective of this procedure is to connect the fiber optic cable to the head. The procedure to
connect the fiber optic cable to the indoor or outdoor BCUII is not covered here. Refer to the
indoor BCUII installation and the outdoor BCUII installation for that information.

Tools and materials

The required tools and materials to attach the fiber optic cable to the head are:

• Adjustable wrench

• Y fiber optic cables:

Motorola part number SGLN1950 contains Y cables for power and fiber optics.
Cables are 0.7 m (27.5 in) long.

Motorola part number SGLN9130 contains Y cables for power and fiber optics.
Cables are 1.5 m (59 in) long.

• Fiber optic cable, see Table 10-5

Power and fiber cables are in the same kits. Specific kits are ordered based on the site
configuration.

Table 10-5 Fiber optic cable description

Kit Length Description

SGLN8247 20 m
(66.5 ft)

Fiber optic cable — PN 3015658A02
Power cable — PN 30898298C01

SGLN7682 40 m
(131.2 ft)

Fiber optic cable — PN 3015658A03
Power cable — PN 30898298C02

SGLN8250 60 m
(198.8 ft)

Fiber optic cable — PN 3015658A04
Power cable — PN 30898298C03

SGLN8251 80 m
(262.5 ft)

Fiber optic cable — PN 3015658A05
Power cable — PN 30898298C04

SGLN8252 100 m
(328.8 ft)

Fiber optic cable — PN 3015658A06
Power cable — PN 30898298C05
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Figure 10-32 Y fiber optic cable
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Fiber optic cabling and connector diagrams

For each set of two heads, a fiber optic cable and a Y fiber optic cable are required. In the
figure, the fiber optic cable is labeled AA and the Y fiber optic cable is labeled CC.
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Figure 10-33 Fiber optic cabling
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BCUII fiber optic cabling information

Figure 10-34 DAP DUO head fiber optic connector location
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Additional BCUII fiber optic cabling information

The procedure to connect the fiber optic cable to the indoor or outdoor BCUII is not covered
here. Refer to the indoor BCUII installation and the outdoor BCUII installation for that
information.

This additional information covers the connection of the fiber cables to the Modem cards in
the BCUII.
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There are two connectors at the BCUII end of the fiber optic cable. One connector has a black
band and the other connector has a white or tan band. Both connectors must be connected to a
Modem card. The black band connector goes to one head and the white or tan band connector
goes to the other head.

The Y fiber optic cable has two plugs at one end: Plug 1 and Plug 2. Plug 1 is connected to the
black band connector and Plug 2 connects to the white or tan connector.

4X Modem card cabling

Table 10-6 and Table 10-7 are used for WAP650 (DAP DUO) cabling.

Table 10-6 WAP650 (DAP DUO) — Single carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 3) TAN (Sector 3) TAN (Sector 4) BLK (Sector 4)

1 BLK (Sector 1) TAN (Sector 1) TAN (Sector 2) BLK (Sector 2)

Table 10-7 WAP650 (DAP DUO) — Multi-carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 1) BLK (Sector 2) BLK (Sector 3) BLK (Sector 4)

1 TAN (Sector 1) TAN (Sector 2) TAN (Sector 3) TAN (Sector 4)

Procedure

Procedure 10-8 Fiber optic cabling

1 Route the fiber optic cable up the pole to the heads.

2

CAUTION
For the fiber optic cable, do not connect or disconnect the cable by
turning the cable or other attaching components. Always use the
coupling nut.

Connect the fiber optic cable to the single end of the Y fiber optic cable.

3 Connect each end of the Y fiber optic cable to the FIBER connector on a
head. Verify the position and orientation of the fiber connection by noting the
location of the polarization pin before insertion. Connect the cable to the
head by twisting the coupling nut.

Continued
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Procedure 10-8 Fiber optic cabling (Continued)

4 Use tie-wraps or appropriate clamps to secure the cable to the pole. Ensure
the tie-wraps are not over-tightened and that there is sufficient strain relief.

5 Route the cable to the indoor or outdoor BCUII. The procedure to connect the
fiber optic cable to the indoor or outdoor BCUII is not covered here. Refer
to the indoor BCUII installation and the outdoor BCUII installation for that
information.
Also refer to the Additional BCUII fiber optic cabling information on page
10-51 in this section.
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RF Cabling
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The objective of this procedure is to cable the head to the filters and the filters to the antennas.

Tools and materials

The required tools and materials are:

• Two short RF cables per head, supplied by Motorola and packed with the head.

• RF cables, customer supplied, to connect from the filters to the antennas.

• Tie-wraps or appropriate clamps for RF cables

• Torque wrench capable of 1.4 N-m — 1.7 N-m (12.4 in-lb — 15.04 in-lb).

RF cabling figure

Figure 10-35 RF cabling

P1+ P1- P2+ P2-

DIV

ANT RFU RFU

MAIN
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FIBER
DIV MAIN

POWER

DIV ANT
(To Antenna)
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MAIN ANT
(To Antenna)

POWER
(To Site Power)

DIV

ANT RFU RFU

MAIN

ANT

FIBER
DIV MAIN

POWER

DIV ANT
(To Antenna)

FIBER
(To BCU II)

MAIN ANT
(To Antenna)

POWER
(To Site Power)

RF Head to Antenna Cabling.eps
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Cable runs

Table 10-8 RF cable runs per head

From To

Unit Connector Unit Connector

Head DIV Filter DIV RFU

Head MAIN Filter MAIN RFU

Filter DIV ANT Antenna DIV

Filter MAIN ANT Antenna MAIN

Procedure

Procedure 10-9 DAP DUO RF cabling

1 Connect the two short Motorola supplied RF cables from the head to the filter
by referring to Figure 10-35 and Table 10-8. Tighten the connectors to 1.4
N-m — 1.7 N-m (12.4 in-lb — 15.04 in-lb).

2 Route the RF cables from the filter to the antenna.

3 Connect the cables to the antennas and filters by referring to Figure 10-35
and Table 10-8. Tighten the connectors on the filters to 1.4 N-m — 1.7 N-m
(12.4 in-lb — 15.04 in-lb).

4 Use tie-wraps or appropriate clamps to secure the filter to antenna RF cables
to the pole.
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Item Identification
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The following figures show the pieces of the Outdoor BCUII. The Outdoor BCUII cabinet is
shipped fully assembled and populated, so the individual modules are not shown.

Figure 11-1 Outdoor BCU cabinet

D2_OEBCUII_front1.epsFRONT BOTTOM VIEW

Mounting Hooks Typical
(Left and Right Side)
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Figure 11-2 Floor mounted unit

D2_OEBCUII_floor3pwr.eps

Optional third power supply is shown.
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Figure 11-3 Wall mounted unit

D2_OEBCUII_wall.eps

OutDoor BCUII
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Figure 11-4 Pole mounted unit

D2_OEBCUII_polemount2.eps
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Figure 11-5 Floor plinth and skirts

D2_OEBCUII_plinth.eps
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Figure 11-6 Wall and pole mounting bracket

D2_OEBCUII_wallbracket.eps
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Figure 11-7 Items in the cabinet

D2_OEBCUII_itemscabinet2.eps
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Procedure Order and Circuit Breaker Values
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Procedure order

Install the system by performing the procedures in the following order:

1. Remove the stabilizer bracket from the bottom of the cabinet.

2. Install plinth or wall/pole mounting bracket

For floor mounting, attach the plinth to the floor.

For wall mounting, attach the wall/pole mounting bracket to the wall.

For pole mounting, attach the wall/pole mounting bracket to the pole.

3. Mount the BCUII cabinet to the plinth or wall/pole mounting bracket.

4. Connect the ground cable to the BCUII cabinet and site ground.

5. Connect the power cabling to the BCUII cabinet. Install the conduit first if the conduit has
not been installed.

6. Connect the fiber optic cables from the RFUs.

7. Connect the power cables from the RFUs

8. Install and connect the RFGPS or the RGPS. RPGS requires installation of a conduit.

9. Optional — Connect the customer I/O cable. Install the conduit if the conduit has not
already been installed.

10. Install Ethernet cables.

Circuit breaker values

The circuit breaker module in the cabinet has nine circuit breakers.
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Table 11-1 Circuit breaker values

Name Value

HEATER 30 A

DAC 5 A

BCU 15 A

RFU 1 10 A

RFU 2 10 A

RFU 3 10 A

RFU 4 10 A

AUX 1 5 A

AUX 2 5 A
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Site Installation Checks
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Site manager

The site manager is the person in charge of and responsible for the full site. The installer
verifies various conditions with the site manager.

Site installation checks

Before the physical installation begins, it must be verified with the Site Manager that the site is
ready for the installation.

A detailed layout of the site is provided with the site-specific documentation. Before installing
the hardware, compare the information presented here to the site-specific documentation
layout and verify with the Site Manager that:

• Site is clean.

• Site-specific documentation covering all site-dependent installation information is
available.

• The installation area has restricted access. Equipment is meant to be installed and
operated in a restricted access location.

• All building/site ac or dc power cabling has been installed.

• The site can maintain the operating temperature range.

• The building meets the voltage and amperage requirements shown in Table 12-1.

• The site can meet the chassis dimensions (as shown in Table 12-2) and not violate any of
the required clearances (as shown in Table 12-3).

• The conduit called out in Table 12-4 for the POWER INPUT, CUST I/O, and RGPS is either
installed or available to be installed.

• The mounting location can support the weight of the cabinet and associated brackets
as stated in Table 12-5.

• The mounting location meets the air quality for Volatile Organic Compounds as shown
in Table 12-6

Operating temperature range

The operating temperature range is –40 °C (-40 °F) to + 55 °C (+131 °F). The life span of
electronic equipment is shortened by environmental variations, even though it is designed to
operate in extreme temperatures.
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Cabinet voltage and amperage

The cabinet can use either ac or dc input power. There is an ac model and a dc model. The
models are almost identical except for a few internal items.

Table 12-1 Outdoor BCUII Cabinet Voltage and Amperage

Style Part Number Input Voltage Input Amperage Output Voltage Output
Amperage

DC High SG1770 —39 V dc to –60 V dc 80 A max. 54 V dc 7 A per head
max. (total of
28 A max.)

DC Low SG1771 —39 V dc to –60 V dc 63 A max. 54 V dc 4 A per head
(total of 16 A
max.)

AC High SG1772 100 V ac to 240 V ac
(50/60 Hz)

40 A max. 54 V dc 7 A per head
max. (total of
28 A max.)

AC Low SG1773 100 V ac to 240 V ac
(50/60 Hz)

40 A max. 54 V dc 4 A per head
(total of 16 A
max.)

AC High and DC High require three power supplies in the outdoor BCUII.

Cabinet, plinth, and wall/pole bracket physical dimensions

Table 12-2 Cabinet, plinth, and wall/pole bracket dimensions

Item Width Depth Height

Cabinet 604 mm (23.8 in.) 645 mm (25.4 in.) 645 mm (25.4 in.)

Plinth 604 mm (23.8 in.) 502 mm (19.8 in.) 253 mm (10 in.)

Wall/Pole bracket 488 mm (19.2 in.) 470 mm (18.5 in.) 467 mm (18.4 in.)

Floor mount (cabinet
and plinth)

604 mm (23.8 in.) 645 mm (25.4 in.) 898 mm (35.4 in.)
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For example purposes, a floor mounted unit is shown in Figure 12-1.

Figure 12-1 Outdoor BCUII dimensions
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Cabinet clearances

Table 12-3 Outdoor BCUII cabinet clearances

Mounting Front Back Left Right Top Bottom

Floor 762 mm
(30.0 in.)

150 mm
(6 in)

150 mm
(6 in)

150 mm
(6 in)

0 0

Wall/Pole 762 mm
(30.0 in.)

0 150 mm
(6 in)

150 mm
(6 in)

0 0
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Figure 12-2 Outdoor BCUII clearances

D2_OEBCUII_clearances.eps
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Conduit

Site characteristics determine the required length of conduit.

Table 12-4 Outdoor BCUII cabinet conduit sizes

Use Trade Size

POWER INPUT 31.75 mm (1.25 in.)

CUST I/O 31.75 mm (1.25 in.)

RGPS 12.7 mm (0.5 in.)

NOTE
Electrically conductive conduit MUST be used with conductive EMT fittings to
interface the Customer I/O, RGPS, Ethernet, and so on, cables to maintain the EMI
integrity of the enclosure. The conduit must be bonded at both ends. For the DAP
power and fiber optic cables, the cables and fittings provided by Motorola must be
used.

Weights

Inside the cabinet at the top, there is room for customer equipment. If it is used, the customer
defines this equipment. Customer equipment is optional.
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Table 12-5 Outdoor BCUII weights

Item Weight

Cabinet (with heater, without mounting
brackets, without customer equipment)

60.5 kg (133.4 lb)

Customer Equipment 7.25 kg (16.0 lb) max.

Wall and Pole Bracket 10.5 kg (23.2 lb)

Floor Plinth 12 kg (26.5 lb)

Volatile Organic Compounds (VOC)

Table 12-6 Volatile Organic Compounds

Compound Value

Sulfur Dioxide <50 ppb

Hydrogen Sulfide <40 ppb

Ammonia <500 ppb

NO <500 ppb

NO2 <200 ppb

HNO3 <15 ppb

Ozone <125 ppb

Gaseous Chlorine (HCL + CI2) <5 ppb

All other volatile organic compounds <1200 ppb or 5000 µg/m3

The BCUII is tested to the limits specified in this table.
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Order of Installation
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Perform the following procedures to install the outdoor BCUII cabinet. Only items 1 and 2
are covered in this chapter.

1. Attach the plinth to the floor or attach the wall/pole bracket to the wall or pole.

2. Mount the BCUII cabinet to the plinth or wall/pole bracket.

3. Connect the ground cable to the BCUII cabinet.

4. Connect either ac or dc power to the BCUII cabinet.

5. Connect the fiber optic cables from the heads to the BCUII— if present.

6. Connect the dc power cable from the heads to the BCUII cabinet — if present.

7. Install the RFGPS or the RGPS (and conduit for RGPS).

8. Install the Customer I/O cable and conduit.

9. Connect the Ethernet cables
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Removing Stabilizer Bracket
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The objective of this procedure is to remove the stabilizer bracket before installing the cabinet.

CAUTION
Once the stabilizer bracket is removed. use caution when opening the cabinet door.
The cabinet could tip forward when the door is opened.

Applies to all installations

The stabilizer bracket must be removed before installing the cabinet on a floor or to a wall or
pole.

Save the screws and washers

During this procedure, two M10 screws and two washers are removed. Save the screws and
washers they are used to secure the cabinet to the plinth, wall, or pole bracket.

Tools and materials

A 17 mm socket and driver are required.
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Stabilizer bracket figures

Figure 13-1 Stabilizer bracket

D2_OEBCUII_stablizerbrkt.eps
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Figure 13-2 Stabilizer bracket location

D2_OEBCUII_stabbrkt.epsStablizer Bracket

2X Mounting Screws

Bottom Front View

Procedure

Perform this procedure shortly before the cabinet is mounted to the floor, wall, or pole.

Procedure 13-1 Remove Outdoor BCUII Stabilizer Bracket

1 With the cabinet upright, use the 17 mm socket and driver to remove the
two M10 mounting screws and washers that hold the bracket. Refer to
Figure 13-2.

2 Do not discard the M10 screws and washers. Place the screws and washers in
a location where they can be found later.
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Mounting Outdoor BCUII to a Pole
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The objective of this procedure is to mount an Outdoor BCUII cabinet to a pole. This procedure
does not cover cabling.

Consult a Structural Engineer

Confirm with the Site Manager that a Structural Engineer has determined the location for
mounting the unit on a pole and determined that the mounting hardware is adequate for the
specific mounting application.

The wall and pole bracket accommodates pole diameters of 102 mm to 254 mm (4 in. to 10 in.).
Consult a Structural Engineer to verify that the pole can be used for the specified loading
requirements.

Isolation

The way the cabinet is constructed provides isolation from the wall and pole bracket. No
separate isolation padding is required.

Tools and materials

The following tools and materials or equivalent are required for the installation.

• Bucklestrap Cutting Tool (Motorola PN 6604809N01) for pole mounting bracket assembly

• Band-It part number L29099 Buckle Strap (supplied with pole mounting bracket), quantity
of 4

• Hammer

• Safety Glasses

• Chalk

• Tape Measure

• Electrical Tape

• Torque Driver capable of 27.1 N-m (20.0 ft-lb)

• 17 mm socket

• 2 M10 bolts (Motorola part number 0310644A19) and washers (Motorola part number
0404516N19). These were removed from the stabilizer bracket.

• Crimp Tool
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Outdoor BCUII pole mounting figures

Figure 13-3 displays the wall and pole bracket assembly and Figure 13-5 shows the Outdoor
BCUII mounted on a pole.

Figure 13-3 Wall and pole bracket assembly

D2_OEBCUII_polemount1.eps

REAR ISO VIEW

Mounting Pole

4X Mounting Straps
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Figure 13-4 Mounting outdoor BCUII cabinet to the bracket

D2_OEBCUII_rod_channels.epsRod

Channel
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Figure 13-5 Outdoor BCUII cabinet pole mounted

D2_OEBCUII_polemount2.eps
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Pole 

Procedure

WARNING
Once the wall and pole bracket is installed, DO NOT use it as a step ladder. It is not
designed to support a person hanging from or standing on top of it.

Once the Outdoor BCUII cabinet is installed on the wall and pole bracket, DO NOT use
it as a step ladder. It is not designed to support a person hanging from or standing on
top of it.

Procedure 13-2 Mounting outdoor BCUII on a Pole

Continued
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Procedure 13-2 Mounting outdoor BCUII on a Pole (Continued)

1 Slide the non-buckle end of the strap through openings in the Wall and Pole
Bracket.

2 Set the Wall and Pole Bracket with straps at the desired height.

NOTE
The customer determines the Initial height. The bottom of the
Outdoor BCUII must be a minimum of 1 meter from the ground.
Adjust the Pole and Wall Bracket to account for this minimum
distance.

3 For a pole diameter of 102 mm to 177 mm (4 in to 7 in):

1. Wrap strap around the pole.

2. Slide the non-buckle end through the strap loop and around the pole a
second time. (Result is that the strap is wrapped around the pole twice.)

3. Slide the end through the strap loop and pull snug.

For a pole diameter of 177 mm to 254 mm (7 in to 10 in):

1. Wrap strap around the pole.

2. Slide the non-buckle end through the strap loop and pull snug. (Result is
that the strap is wrapped around the pole once.)

4 Attach the Bucklestrap Cutting Tool (slide the strap through openings in the
tool, pull the gripper lever to slide the strap into the spindle head) and slide
tool towards the buckle. Place the cutting tool end of the tool as close to the
buckle as possible.

NOTE
The strap can be cut to a more manageable length before using the
tool. The Bucklestrap Cutting Tool is a ratchet spindle and cutter
in one.

5 Perform the following:

• Turn the spindle clockwise until the strap is tight. The strap is tight when
the strap no longer moves when the handle is turned. Overtightening
the strap can result in the failure of the strap.

• Bend the excess strap over the tightened strap.

• Cut the strap.

• Fold the cut tab into the buckle.

• Close the buckle.

Continued
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Procedure 13-2 Mounting outdoor BCUII on a Pole (Continued)

6 Using the hammer, bend buckle tabs over the strap.
Using electrical tape, cover the buckle and straps.

7 Perform step 3 through step 6 for the remaining straps. A total of four straps
must be used.

8 Ensure the two M10 mounting bolts are not inside the cabinet and the cabinet
door is closed.

9 Place the cabinet on top of the Wall and Pole bracket. Ensure the “hooks” on
the bottom of the cabinet are behind the bars of the Wall and Pole Bracket.

10 Slide the cabinet forward so the cabinet “hooks” contact the bars and the
two cabinet mounting holes line up with the two Wall and Pole Bracket front
mounting holes.

11 Place two M10 bolts into the front mounting holes and using a 17 mm socket
and a torque driver, tighten the bolts to 27.1 N-m (20.0 ft-lb).
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Mounting Outdoor BCUII to a Wall
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The objective of this procedure is to mount an Outdoor BCUII cabinet to a wall. This procedure
does not cover cabling.

Consult a Structural Engineer

Confirm with the Site Manager that a Structural Engineer has:

• Determined the location for mounting the unit on a wall

• Determined the mounting hardware needed for this specific mounting application.

• Determined the tools needed for this specific mounting application.

The Wall and Pole bracket is designed to accept either M6 or 0.25 in. mounting hardware
for wall mounting applications. To meet the specific wall type and loading requirements, use
the appropriate installation hardware system (bolt and anchor, bolt and nut, or such) defined
by the Structural Engineer.

Isolation

The way the cabinet is constructed provides isolation from the Wall and Pole Bracket. No
separate isolation padding is required.
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Tools and materials

The following tools and materials or equivalent are required for the example installation:

• Safety Glasses

• Chalk

• Tape Measure

• Torque Driver capable of 27.1 N-m (20.0 ft-lb)

• 17 mm socket

• 2 M10 bolts (Motorola part number 0310644A19) and washers (Motorola part number
0404516N19). These were removed from the stabilizer bracket.

• Appropriate socket or bit to tighten the installation hardware

• Torque Driver capable of the installation hardware system manufacturer's guidelines

• Drill

• Drill Bit, the size is determined per manufacturer's guidelines

• 8 M6 or 0.25 in. bolts, stainless steel, ISO class 8.8 or higher (Customer supplied)

• Any additional tools required by the installation hardware manufacturer.

Outdoor BCUII wall mounting figures

Figure 13-6 displays the Wall and Pole Bracket mounting hole locations,, Figure 13-7 shows the
Outdoor BCUII mounted on a wall, and Figure 13-8 shows the cabinet mounting to the bracket.
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Figure 13-6 Wall and pole bracket mounting hole locations
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Figure 13-7 Outdoor BCUII cabinet wall mounted

D2_OEBCUII_wallmount2.eps

Outdoor BCUII

Wall Mount Bracket

2X  M10 Washers
2X  M10 Bolts

Wall

1 Meter (Minimum)

68P09306A99-E 13-15

OCT 2010



Procedure Chapter 13: Outdoor BCUII Installation

Figure 13-8 Mounting outdoor BCUII cabinet to the bracket
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Channel

Procedure

Procedure 13-3 Mounting outdoor BCUII on a concrete wall

WARNING
Once the wall or pole bracket is installed, DO NOT use it as a step ladder. It is not
designed to support a person hanging from or standing on top of it.

Once the Outdoor BCUII cabinet is installed on the wall or pole bracket, DO NOT use it
as a step ladder. It is not designed to support a person hanging from or standing on
top of it.

Continued
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Procedure 13-3 Mounting outdoor BCUII on a concrete wall (Continued)

1 Verify with the Site Manager or Civil / Construction Engineer that the
concrete wall can support the Outdoor BCUII and that the mounting location
is identified.

NOTE
The customer determines the Initial height such that the bottom of
the Outdoor BCUII is a minimum of 1 meter from the ground. Adjust
the Pole and Wall Bracket to account for this minimum distance.

2 Mark the mounting hole locations on the wall using the Wall and Pole Bracket
as a template.
Refer to Figure 13-6 for hole locations.

3 Install the mounting hardware according to the manufacturer's instructions.

4 Ensure the two M10 mounting bolts and washers are not inside the cabinet
and the cabinet door is closed.

5 Place the cabinet on top of the Wall and Pole bracket. Ensure that the rod is
fully inserted into the channel. See Figure 13-8.

6 Slide the cabinet forward so the cabinet channels contact the rods and the
two cabinet mounting holes line up with the two Wall and Pole Bracket front
mounting holes.

7 Place two M10 bolts into the front mounting holes and using a 17 mm socket
and a torque driver, tighten the bolts to 27.1 N-m (20.0 ft-lb).
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Mounting Outdoor BCUII to a Floor
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The object of this procedure is to mount an Outdoor BCUII to a floor. This procedure does not
cover cabling.

Consult a Structural Engineer

Confirm with the Site Manager that a Structural Engineer has:

• Determined the location for mounting the unit on the floor

• Determined the mounting hardware needed for this specific mounting application.

• Determined the tools needed for this specific mounting application.

To meet the specific floor type and loading requirements, use the appropriate installation
hardware system (bolt and anchor, bolt and nut, or such) defined by the Structural Engineer.

Isolation

The way the cabinet is constructed provides isolation from the floor and the plinth. No separate
isolation padding is required.

Tools and materials

The following tools and materials are required for the installation:

• Safety glasses

• Chalk

• Tape measure

• 17 mm socket

• 2 M10 screws and washers, Motorola supplied

• Torque driver capable of 27.1 N-m (20.0 ft-lb)

• 8 M6 security screws

• T27 Security Torx bit

• Torque driver capable of 5 N-m (45 in-lb)

• Drill and drill bit — size determined by the structural engineer

• Mounting hardware — determined by the structural engineer
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Outdoor BCUII floor mounting figures

Figure 13-9 Plinth mounting holes

D2_OEBCUII_plinthholes.eps

534.00 MM

44
5.

00
 M

M

4X Mounting Holes

68P09306A99-E 13-19

OCT 2010



Outdoor BCUII floor mounting figures Chapter 13: Outdoor BCUII Installation

Figure 13-10 Mounting cabinet on plinth

D2_OEBCUII_floormounting.eps

OutDoor BCU II

RIGHT SIDE VIEW Floor Plinth

*Front Skirt

* Front and rear skirts are actually added 
   after cabinet is secured to plinth

13-20 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Outdoor
BCUII floor mounting figures

Figure 13-11 Attaching skirts to plinth
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Figure 13-12 Outdoor BCUII mounted on floor
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Procedure

WARNING
Once the plinth is installed, DO NOT use it as a step ladder. It is not designed to
support a person standing on it.

Once the Outdoor BCUII cabinet is installed on the plinth, DO NOT use it as a step
ladder. It is not designed to support a person standing or sitting on it.

Procedure 13-4 Mounting outdoor BCUII on a floor

1 Verify with the site manager that a structural engineer:

• Determined the location for mounting the unit on the floor

• Determined the mounting hardware needed for this specific mounting
application.

Continued
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Procedure 13-4 Mounting outdoor BCUII on a floor (Continued)

• Determined the tools needed for this specific mounting application.

2 Ensure that the two M10 screws and washers are not inside the cabinet and
that the cabinet is closed.

3 Mark the mounting hole locations on the floor using the plinth as a guide.

4 Install the plinth and mounting hardware according to the directions of the
structural engineer.

5 Place the cabinet on top of the plinth. Ensure that the rod is fully inserted
into the channel. Refer to Figure 13-10.

6 Slide the cabinet forward so that the cabinet channels contact the rods and
the two cabinet mounting holes line up with the two plinth holes.

7 Place two M10 screws into the front mounting holes and using a 17 mm
socket and torque driver, tighten the screws to 27.1 N-m (20.0 ft-lb).

8

NOTE
The skirts are installed after the cables have been installed.

Place skirts at the front and back of the plinth.

9 Place M6 Security Torx screws in the eight mounting holes. Using a T27
Security Torx bit and a torque driver, tighten the screws to 5 N-m (45 in-lb).
Refer to Figure 13-11.

68P09306A99-E 13-23

OCT 2010



Procedure Chapter 13: Outdoor BCUII Installation

13-24 68P09306A99-E

OCT 2010



Chapter

14

Outdoor BCUII Cabling
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

■

■

68P09306A99-E 14-1

OCT 2010



Overview Chapter 14: Outdoor BCUII Cabling

Overview
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This chapter covers the cabling for an Outdoor BCUII.

Connectors not used

The AP CONTROL and TDD connectors on the front of the BCUII are not used.

Cable connector and port locations

Figure 14-1 BCUII front panel connectors
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connector and port locations

Figure 14-2 Modem card fiber optic cable connectors
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Figure 14-3 Items in the cabinet
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Figure 14-4 Cabinet floor cable ports
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For RF Head Fiber Optic Cables

TOP VIEW

For RF Head Power Cables

Conduit

The following cables must be inside electronically conductive conduit:

• Power — ac or dc using the POWER INPUT port.

• RGPS — using the RGPS port.

• Customer I/O — using the CUST I/O port.

• Ethernet — using the CUST I/O port.

Three sets (or runs) of conduit are used.
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Figure 14-5 Conduit overview
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14-6 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Grounding

Grounding
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The objective of this procedure is to cable the Outdoor BCUII to ground.

Unit ground location

The following figure shows the ground cabling location for the unit.

Figure 14-6 Outdoor BCUII ground connection

D2_OEBCUII_grndlocation.eps

Ground Location

Tools and materials

Verify with the Site Manager that the supplied ground cable meets the local building codes for
the wire size and other local requirements for the site environment. Consult the site planning
documentation to determine if the wire color has been determined.

For planning purposes, consult the Standards and Guidelines for Communication Sites, Motorola
Part Number 68P81089E50.
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The following tools and materials are required:

• Lug 2–hole, Motorola supplied, part of installation kit.

• Ground cable, customer supplied, 6 AWG at a minimum.

• 2 M6 screws, Motorola supplied in the installation kit

• Driver with T30 Torx bit, capable of 5 N-m (45 in-lb)

• Wire strippers

• Crimper

Procedure

Perform the following procedure to connect the ground cable to the unit.

Procedure 14-1 Installing outdoor BCUII grounding cable

1 Verify with the Site Manager that the supplied ground cable meets the local
building codes for the wire size and other local requirements for the site
environment.

2 Locate the site ground location.

3 Run the ground cable from the site ground location to the unit and cut the
cable to the needed length.

4 At the unit end, strip the end of the cable, place the end in the barrel of the
lug, and crimp the lug and cable together.

5 Using the two M6 screws and a driver with a T30 Torx bit, attach the ground
lug to the side of the unit. Refer to Figure 14-6. Tighten bolts to 5 N-m (45
in-lb).

6 Attach the other end of the ground cable to the site ground. The site
characteristics determine the method of attaching the cable to site ground.
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AC Power
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The objective of this procedure is to connect the ac power to the cabinet.

CAUTION
This equipment uses dangerous voltages that can cause death. Use extreme caution
when handling and testing this equipment. Earth connection is essential before
connecting power due to the presence of high earth leakage current.

AC power cable information

Verify with the Site Manager that the supplied cable meets the local building codes for the
wire size and other local requirements for the site environment. Consult the site planning
documentation to determine if the wire colors have been determined.

AC power cables are run through the conduit from the site power to the cabinet. The cables go
through the conduit to the access hole on the front right underside of the cabinet. The minimum
bend radius for the cables is 90 mm (3.54 in).

For planning purposes:

• Consult the Standards and Guidelines for Communication Sites, Motorola Part Number
68P81089E50.

• Motorola recommends that the cables meet the following specifications: VW-1 wire, 10
AWG, copper, 160 °C (71 °F) per UL specifications.

NOTE
Electrically conductive conduit MUST be used with conductive EMT fittings to
interface the Customer I/O, RGPS, Ethernet, and other cables to maintain the EMI
integrity of the enclosure. The conduit must be bonded at both ends. For the DAP
power and fiber optic cables, the cables and fittings provided by Motorola must be
used.
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AC power connection

Figure 14-7 Outdoor BCUII AC power connection
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Figure 14-8 Outdoor BCUII AC power ground location
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AC Ground Connection

Power Input

Tools and materials

The following tools and materials are required:

• Wire cutters

• Wire strippers

• AC power cables, customer supplied. The maximum cable size is 3 AWG (typical size is
8 AWG).

• No. 2 cross-head screwdriver

• 10 mm socket

• Torque driver capable of 5 N-m (45 in-lb)
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• Two-hole crimp-on lug, customer supplied

• Wire crimper

Procedure

Procedure 14-2 Installing outdoor BCUII AC power cables

1

CAUTION
Double pole/neutral fusing

Ensure that the ac power at the source is disabled. For AC units, Circuit
Breaker in the unit for all applications is the disconnect device.

2 If not already done, install the conduit from the power source to the cabinet.
The Trade Size for the conduit is 31.75 mm (1.25 in). The hole size in the
cabinet for the conduit 31.75 mm (1.25 in).

3 If not already done, route the ac power cables through the conduit to the
cabinet.

4 In the cabinet, open the surge module cover by loosening the two captive
screws. The surge module cover is hinged.

5 Cut the cables to the needed length and strip the ends of the cables.

6 Loosen the screws on the ac power terminal block, insert the cables into the
LINE and NEUTRAL openings, and then tighten the screws.

7 Verify that the correct cable is inserted into the correct part of the terminal
block.

8 Close the surge module cover and tighten the two captive screws.

9 Strip the end of the ground wire so it fits into the two-hole lug.

10 Using the crimper, crimp the two-hole lug to the ground wire.

11 Using the 10 mm socket and driver, remove the two M6 nuts from the ground
connection. The ground connection is in the cabinet on the right side at the
bottom. It is the bottom set of studs/nuts. Refer to Figure 14-8.

12 Place the two-hole lug on the ground studs and place the nuts on the studs.

13 Using the 10 mm socket and driver tighten the nuts to 5 N-m (45 in-lb).

14 If require, enable ac power at the source.
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DC Power
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The objective of this procedure is to connect the dc power to the cabinet.

CAUTION
This equipment is designed to permit the connection of the earthed conductor of
the dc supply circuit to the earthing conductor at the equipment. If this connection
is made, ensure that the following conditions are met:

• Equipment shall be connected directly to

the dc supply system earthing electrode conductor.

or to a bonding jumper from an earthing terminal bar.

or bus to which the dc supply system earthing electrode conductor is
connected.

• Locate equipment in the immediate area (such as, adjacent cabinets) as other
equipment that are connected between the earthed conductor of the same dc
supply circuit and the earthing conductor. This connection node is the earthing
point of the dc system. The dc system is not earthed elsewhere.

• Locate the dc supply source within the same premises as the equipment.

• Switching or disconnecting devices shall not be in the earthed circuit conductor
between the dc source and the point of connection of the earthing.

DC power cable information

Verify with the Site Manager that the supplied cable meets the local building codes for the
wire size and other local requirements for the site environment. Consult the site planning
documentation to determine if the wire colors have been determined.

DC power cables are run through the conduit from the site power to the cabinet. The cables go
through the conduit to the access hole on the front right underside of the cabinet.

For planning purposes:

• Consult the Standards and Guidelines for Communication Sites, Motorola Part Number
68P81089E50.

• Motorola recommends that the cables meet the following specifications: VW-1 wire, 8–10
AWG, copper, 160 °C (71 °F) per UL specifications.

NOTE
Electrically conductive conduit MUST be used with conductive EMT fittings to
interface the Customer I/O, RGPS, Ethernet, and so on, cables to maintain the EMI
integrity of the enclosure. The conduit must be bonded at both ends. For the DAP
power and fiber optic cables, the cables and fittings provided by Motorola must be
used.
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DC power connection

Figure 14-9 Outdoor BCUII DC power cable connection
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Tools and materials

The following tools and materials are required:

• Wire cutters

• Wire strippers

• DC power cables, customer supplied. For the dc low style, the maximum cable size is 3
AWG (typical size is 4 AWG).

• No. 2 cross-head screwdriver
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Procedure

Procedure 14-3 Installing outdoor BCUII DC power cables

1 Ensure that the dc power at the source is disabled. For dc units, Circuit
Breaker in the unit is the disconnect device for North American applications.
The disconnect device is provided during building installation for IEC
applications.

2 If not already done, install the conduit from the power source to the cabinet.
The Trade Size for the conduit is 31.75 mm (1.25 in). The hole size in the
cabinet for the conduit 31.75 mm (1.25 in).

3 If not already done, route the dc power cables through the conduit to the
cabinet.

4 In the cabinet, open the surge module cover by loosening the two captive
screws. The surge module cover is hinged.

5 Cut the cables to the needed length and strip the ends of the cables.

6 Loosen the screws on the ac power terminal block, insert the cables into the
–48VDC and GROUND openings, and then tighten the screws.

7 Verify that the correct cable is inserted into the correct part of the terminal
block.

8 Close the surge module cover and tighten the two captive screws.

9 If require, enable dc power at the source.
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RF Head Fiber Optic Cables
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The objective of this procedure is to connect the fiber optic cables from the RF head to the BCUII.

Connectors and port locations

Figure 14-10 Fiber optic cable ports
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Figure 14-11 Modem card fiber optic cable connectors
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Tools and materials

The required tools and materials are:

• fiber optic cable clips

• T15 Torx bit

• Torque driver capable of 2.2 N-m (19.5 in-lb)

Cabling information

There are two connectors at the BCUII end of the fiber optic cable. One connector has a black
band and the other connector has a white or tan band.

Just the tan band connector is used for the single head per sector systems.
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Both the tan and black band connectors are used for two heads per sector and multicarrier
systems.

The WAP450 (DAPVx head) can use the 2X or 4X modem card. The WAP650 (DAP DUO head)
can only use the 4X Modem card.

For the DAP DUO, there are always two heads per sector. It can be a single carrier or
multi-carrier. At the heads, there is a “Y” fiber optic cable attached to the regular fiber optic
cable. The Y cable has two plugs at one end: plug 1 and plug 2. Plug 1 is connected to the black
band connector and plug 2 is connected to the tan or white connector.

Modem card connector A is the left most connector and connector D is the right most connector
on the 4X Modem card. Modem card 1 is in the center slot, identified as slot 4 and modem card
2 is in the outer slot identified as slot 5 in the BCUII.

Cable clip colors

Cable clips are placed on the cable connectors to help route the cable and to indicate what
the cable represents.

Table 14-1 Clip color to description

Clip Color Description

Red RFU 1 or Sector 1

Blue RFU 2 or Sector 2

Yellow RFU 3 or Sector 3

Green RFU 4 or Sector 4

2X Modem card cabling

This information is for a single head per sector system. Up to four heads can be used.

Table 14-2 Fiber optic connections — 2X Modem card

Modem Card Connector RFU Clip Color

2 A RFU3 Yellow

2 B RFU4 Green

1 A RFU1 Red

1 B RFU2 Blue

Only the tan band fiber optic cable connectors are used. The black band
connectors are not used.
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4X Modem card cabling

Table 14-3 Single head per sector Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 — Not Used NA NA NA NA

1 TAN (Sector 1) TAN (Sector 2) TAN (Sector 3) TAN (Sector 4)

Table 14-4 DAP DUO single carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 3) TAN (Sector 3) TAN (Sector 4) BLK (Sector 4)

1 BLK (Sector 1) TAN (Sector 1) TAN (Sector 2) BLK (Sector 2)

Table 14-5 Multi-carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 1) BLK (Sector 2) BLK (Sector 3) BLK (Sector 4)

1 TAN (Sector 1) TAN (Sector 2) TAN (Sector 3) TAN (Sector 4)

Fiber optic cable installation

Perform Procedure 14-4 to connect the fiber optic cables to the outdoor BCUII.

Procedure 14-4 Outdoor BCUII fiber optic cabling

1 Determine the RFU numbers for the cables to install.

2 Remove the plugs from the fiber optic cable ports at the bottom of the cabinet
for the associated RFU.

3 Route the fiber optic cables through their associated ports and to the left of
the cabinet. Ensure that there is enough cable to reach the BCUII.

4

CAUTION
Do not open the BCUII front panel door beyond the 120 degrees
from the closed position. There is a mechanical stopper pin that
indicates the 120 degree position. Opening the door beyond this
point damages the BCUII.

The front panel of the BCUII is hinged at the bottom. Open the BCUII front
panel by performing the following:

• At the front panel door, push in on the door latch release button and
grasp the top edge of the front panel door.

Continued
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Procedure 14-4 Outdoor BCUII fiber optic cabling (Continued)

• Pull the door open and pivot it downward to the 90 degree position.

5 Using a T15 bit and a driver, remove the two screws securing the cable
mounting bracket to the left front side of BCUII. Refer to Figure 14-12.
Remove BCUII Fiber Optic / Ground cable mounting bracket. Refer to
Figure 14-14.

6 Inside the BCUII, place the Fiber Optic cables (Figure 14-13) through the
grommets. Start at the top hole and go down. Stretch grommet away from
housing enough to feed both LC connectors of a cable through the opening.
Ensure that position is set between heat shrink locators on the cable and
release grommet (Figure 14-16 View A).

7 Align the grommet on the cable with the hole in mounting bracket. Reference
Figure 14-16 View B and View C.

8 Using a T15 bit, torque driver, and the two screws previously removed, install
the cable mounting bracket. Tighten the screws to 2.2 N-m (19.5 in-lb). Refer
to Figure 14-16 View C. Ensure that:

• the center of the grommet lines up with hole edges in BCUII chassis.

• the EMI gasket integrity is maintained when installing the bracket.

• the fiber optic cables move freely within the grommet and bracket.

9 Determine the system type and refer to the associated table (Table 14-2,
Table 14-3, Table 14-4, Table 14-5). Select a fiber optic connector and connect
it to the Modem card.

10 Attach the fiber clip to the cable:

• Select the correct color of clip based on the RFU or sector. See
Table 14-1 for the RFU/Sector to clip color relationship.

• Twist and wrap the fiber optic cable on the end of the clip and push the
clip forward. Attaching the clip requires the cable to be gently pulled as
the clip is pushed forward. Refer to Figure 14-17 Views A, B, and C.

• When complete, ensure the word “UP” on the clip is facing upward.

• Ensure that the clip is pushed all the way forward.

• The clip is designed to ensure that the cable does not exceed the
manufacturer's bend radius when it is installed.

• Movement (interference) of the cable strain relief when the door is
closed, is noted, acceptable, and does not cause any cable damage.
Future designs eliminate this movement (interference).

11 Repeat step 9 and step 10 for each remaining cable.

12 If needed, place the unused fiber optic cables on top of a cable connection
inside the BCUII. Refer to Figure 14-17 View E. This cable placement allows
the door to close without damaging the cables.

Continued
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Procedure 14-4 Outdoor BCUII fiber optic cabling (Continued)

13 Inside the BCUII, use a tie-wrap to bundle the fiber optic cables from each
modem card.

NOTE
Tie-wrapping the cables aids in routing and minimizes chances
of them being pinched.

14 Outside the BCUII, place a correctly colored tie wrap (tie wrap color matches
the clip color) on each cable.

15 While closing the front panel ensure that cables are not pinched.

CAUTION
Do not bend the portion of the Fiber Optic cable outside the BCUII
beyond 120 mm diameter (4.8 in).

Ensure that door fully latches.

16 Secure fiber optic cables with appropriate strain relief using tie wraps as
necessary.

68P09306A99-E 14-21

OCT 2010



Fiber optic cable installation Chapter 14: Outdoor BCUII Cabling

Figure 14-12 BCUII with front panel open
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Figure 14-13 shows the Fiber Optic cable.

Figure 14-13 Fiber optic cable

LC HOUSING
KEY FEATURE

PIN A

PIN B

DUPLEX CLIP
PIN 1PIN 4

D2_Fiber_Optic_Cable_Pass_Thru.eps

Mounting bracket that comes with the BCUII.

Figure 14-14 BCUII fiber optic cable / ground mounting bracket
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Figure 14-15 BCUII fiber optic cable grommet location
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Figure 14-16 Fiber optic cable brackets
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Figure 14-17 Fiber optic cable clip installation
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Perform Procedure 14-5 to connect the DAP DUO fiber optic cables to the outdoor BCUII.

Procedure 14-5 DAP DUO Outdoor BCUII fiber optic cabling

1 Determine the RFU numbers for the cables to install.

2 Remove the plugs from the fiber optic cable ports at the bottom of the cabinet
for the associated RFU.

Continued
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Procedure 14-5 DAP DUO Outdoor BCUII fiber optic cabling (Continued)

3 Route the fiber optic cables through their associated ports and to the left of
the cabinet. Ensure that there is enough cable to reach the BCUII.

4

CAUTION
Do not open the BCUII front panel door beyond the 120 degrees
from the closed position. There is a mechanical stopper pin that
indicates the 120 degree position. Opening the door beyond this
point damages the BCUII.

The front panel of the BCUII is hinged at the bottom. Open the BCUII front
panel by performing the following:

• At the front panel door, push in on the door latch release button and
grasp the top edge of the front panel door.

• Pull the door open and pivot it downward to the 90 degree position.

5 Using a T15 bit and a driver, remove the two screws securing the cable
mounting bracket to the left front side of BCUII. Refer to Figure 14-12.
Remove BCUII Fiber Optic / Ground cable mounting bracket. Refer to
Figure 14-14.

6 Use a tie-wrap to bundle each fiber optic cable. Position the cables in the
grommet between the shrink wrap markers as shown in Figure 14-18. This
avoids pinching within the cable cap.

CAUTION
Do not pull the cable tight. The cable should be able to move freely.

7 Insert the fiber optic cable bundles through the grommets in the BCUII. Start
at the top hole and go down. Refer to Figure 14-19.
Stretch grommet away from housing enough to feed both LC connectors of a
cable through the opening. Ensure that position is set between heat shrink
locators on the cable and release grommet (Figure 14-16 View A).

8 Align the grommet on the cable with the hole in mounting bracket. Reference
Figure 14-16 View B and View C.

9 Using a T15 bit, torque driver, and the two screws previously removed, install
the cable mounting bracket. Tighten the screws to 2.2 N-m (19.5 in-lb). Refer
to Figure 14-16 View C. Ensure that:

• the center of the grommet lines up with hole edges in BCUII chassis.

• the EMI gasket integrity is maintained when installing the bracket.

• the fiber optic cables move freely within the grommet and bracket.

10 Add the cable cap as shown in Figure 14-20.

11 Determine the system type and refer to the associated table (Table 14-2,
Table 14-3, Table 14-4, Table 14-5). Select a fiber optic connector and connect
it to the Modem card.

Continued
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Procedure 14-5 DAP DUO Outdoor BCUII fiber optic cabling (Continued)

12 Attach the fiber clip to the cable:

• Select the correct color of clip based on the RFU or sector. See
Table 14-1 for the RFU/Sector to clip color relationship.

• Twist and wrap the fiber optic cable on the end of the clip and push the
clip forward. Attaching the clip requires the cable to be gently pulled as
the clip is pushed forward. Refer to Figure 14-17 Views A, B, and C.

• When complete, ensure the word “UP” on the clip is facing upward.

• Ensure that the clip is pushed all the way forward.

• The clip is designed to ensure that the cable does not exceed the
manufacturer's bend radius when it is installed.

• Movement (interference) of the cable strain relief when the door is
closed, is noted, acceptable, and does not cause any cable damage.
Future designs eliminate this movement (interference).

13 Repeat step 9 and step 10 for each remaining cable.

14 If needed, place the unused fiber optic cables on top of a cable connection
inside the BCUII. Refer to Figure 14-17 View E. This cable placement allows
the door to close without damaging the cables.

15 Inside the BCUII, use a tie-wrap to bundle the fiber optic cables from each
modem card.

NOTE
Tie-wrapping the cables aids in routing and minimizes chances
of them being pinched.

16 Outside the BCUII, place a correctly colored tie wrap (tie wrap color matches
the clip color) on each cable.

17 While closing the front panel ensure that cables are not pinched.

CAUTION
Do not bend the portion of the Fiber Optic cable outside the BCUII
beyond 120 mm diameter (4.8 in).

Ensure that door fully latches.

18 Secure fiber optic cables with appropriate strain relief using tie wraps as
necessary.
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Figure 14-18 Preparing fiber optic cable
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Figure 14-19 Connecting fiber optic cable bundle to BCUII
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Figure 14-20 Cable cap
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RF Head Power
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The objective of this procedure is to connect the RF head power cable to the outdoor BCUII.

Tools and materials

The following tools and materials are required:

• Wire strippers

• Crimper

• Phillips screw driver

• Ring lugs, part of installation kit, Tyco® Ring Lug 35787 (12 AWG)

• Adjustable wrench

• One water tight fitting (Motorola part number 5871541N01) for each RF head power cable.
Fitting is supplied with each RF Head cable kit.

RF head power connectors and ports

The BCUII supplies dc power for up to four heads.
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Figure 14-21 Power connections for RFUs
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Figure 14-22 RF head power plug location
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TOP VIEW
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RF head dc power cable installation

Perform the following procedure to install the RF head dc power cables.

Procedure 14-6 Install RF head dc power cables

1 Open the outdoor BCUII cabinet. Ensure that all the RFU circuit breakers
on the circuit breaker card are in the off position.

Continued
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Procedure 14-6 Install RF head dc power cables (Continued)

2 Verify that the RF head dc power cables are properly color coded. If more
than one RF head is in use, ensure that they are all properly color coded. The
colors are as follows:

• RFU 1 – RED

• RFU 2 – BLUE

• RFU 3 – YELLOW

• RFU 4 – GREEN

NOTE
Color coded labels and tie wraps are supplied with the outdoor
BCUII.

3 Identify the RF head number being installed. Remove the water tight plugs
on the floor of the cabinet that correspond to the RF head (RFU) numbers.

4 Pull off the cover for the RFU power connectors. Reference Figure 14-21.
The cover snaps on and off.

5 Slide the dome nut of the water tight fitting over the power cable and down
the cable a short distance.

6 Using a wire stripper, strip the power cable of its outer jacket exposing the
shield and inner conductors.
Strip the shield back about 25.4 mm (1 inch) so that it can be properly
terminated in the water tight fitting (PN 5871541N01). Reference
Figure 14-23. Ensure that the grounding springs are in contact with the
shield of the cable.
Install/clamp the outer cable jacket securely in the water tight fitting with
enough length such that the power conductors reach the terminal block
without excessive strain.

7 Install the nut on the inside wall of the cabinet to secure the water tight fitting

8 Install the dome nut on the water tight fitting, external to the cabinet.
Reference Figure 14-23.

9 Using a screw driver, remove the screw for the appropriate RFU from the
power connector.

10 Strip the ends of the power cable so that they fit into the ring lugs.

11 Crimp the ring lugs to the ends of the power cable.

12 Attach the ring lugs back on the power connector using the screw previously
removed. Match the wire colors to the colors shown next to the power
terminal to determine which wire/lug goes to which connector hole.

13 Repeat step 5 through step 12 for each power cable.

14 Attach the power connector cover.

Figure 14-23 and Figure 14-24 show the cable fitting that is used to seal the hole in the bottom
of the cabinet.
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Figure 14-23 Power cable liquid tight fitting
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Figure 14-24 Power cable preparation for fitting
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RGPS Cabling
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The objective of this procedure is to connect the RGPS head to the BCUII.

Overview

The RGPS has one cable that attaches between the RGPS head and the RGPS Surge Protector. A
different cable connects the RGPS Surge Protector to the BCUII. The RGPS Surge Protector is
mounted inside the outdoor BCUII cabinet on the left side at the top of the cabinet.

The factory installs the RGPS Surge Protector and the cable from the RGPS Surge Protector
to the BCUII. The install mounts the RGPS head and attaches the cable between the RGPS
head and the RGPS Surge Protector.

When the RGPS option is ordered, the cable between the RFGPS head and the RFGPS Surge
Protector is specified. There are various lengths available. This cable is called cable AF in this
procedure. To attach the cable to the surge protector, a cable connector is attached to the
loose-wire end of cable AF.

Structural engineer

Have a qualified structural engineer determine the location, mounting method, and mounting
tools for the RGPS.

Tools and materials

The following tools and materials are required:

• Cable AF — refer to Table 14-6

• Adjustable wrench

• Wire stripper

• Small flat blade screw driver

• Other tools as specified by the structural engineer.

• Conduit, customer supplied
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Table 14-6 Cable AF information

Part Number Description

T472AA RGPS cable, loose wires at one end, 15 m,
.(49.2 ft) PN 3086039H10

T472AB RGPS cable, loose wires at one end, 38 m,
.(125 ft) PN 3086039H11

T472AC RGPS cable, loose wires at one end, 76 m,
.(250 ft) PN 3086039H12

T472AD RGPS cable, loose wires at one end, 152 m,
.(500 ft) PN 3086039H13

T472AE RGPS cable, loose wires at one end, 304 m,
.(998 ft) PN 3086039H14

T472AF RGPS cable, loose wires at one end, 608 m,
.(1995 ft) PN 3086039H15

Cabling and mounting figures

Figure 14-25 RGPS cable connections
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Figure 14-26 RGPS head installation
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Figure 14-27 RGPS surge protector
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Figure 14-28 RGPS surge protector location
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The RGPS Surge Protector is mounted
 inside the outdoor BCUII cabinet 
on the left side at the top of the cabinet.
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Figure 14-29 Surge protector cable connector
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Procedure

Procedure 14-7 Install the RGPS head and cabling

1 Determine the RGPS mounting location

Continued
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Procedure 14-7 Install the RGPS head and cabling (Continued)

2

WARNING
Ensure that a qualified structural engineer verified the structure of
the wall or tower.

Mounting the RGPS head and hardware to an inadequate wall structure and/or
using inadequate installment methods can result in serious personal injury.
Use the appropriate mounting bolts for the mounting surface and install the
two wall mounting brackets.

3 Remove the RGPS water tight plug from the bottom of the cabinet.

4 Install the conduit from the RGPS head to the RGPS port at the bottom of
the cabinet.

NOTE
Electrically conductive conduit MUST be used with conductive EMT
fittings to interface the Customer I/O, RGPS, Ethernet, and so on,
cables to maintain the EMI integrity of the enclosure. The conduit
must be bonded at both ends. For the DAP power and fiber optic
cables, the cables and fittings provided by Motorola must be used.

5 Route the 12-pin Deutsche connector end of the RGPS cable (AF) to the
RGPS Head.

6 Connect the RGPS cable (AF) connector to the RGPS head 12-pin connector
as shown in Figure 14-25. Tighten the spinning flange on the connector a
quarter turn to secure the connection.

7 Install the RGPS mounting pipe into the mounting brackets. Tighten the
U-bolt clamps to secure the assembly. Refer to Figure 14-26.

8 Route RGPS cable (AF) through the conduit and to RGPS Surge Protector. The
RGPS Surge Protector is located on the left side at the top of the cabinet.

9 Strip the ends of the wires of cable AF so that they fit in the cable connector
for the RGPS Surge Protector. Refer to Figure 14-29.

10 Using a small flat blade screw driver, loosen the clamping screws on the
cable connector for the surge protector.

11 Insert the wires into the connector for the surge protector and tighten the
clamping screws. Refer to Figure 14-25 for the wire to pin association. Refer
to Figure 14-29 for general information.

12 Connect cable AF (with the connector attached) to the surge protector.
Verify the wire colors match the colors listed on the Surge Protector. Refer
to Figure 14-27.

13 Secure the cable to the surge protector by tightening the connector mounting
screws.
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RFGPS Cabling
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The objective of this procedure is to install the RFGPS cabling.

General information

The RFGPS has one cable that attaches between the RFGPS head and the RFGPS Surge
Protector. A different cable connects the RFGPS Surge Protector to the BCUII. The RFGPS
Surge Protector is mounted on the bottom outside the outdoor BCUII cabinet.

The factory does not install the RFGPS Surge Protector.

When the RFGPS option is ordered, the cable between the RFGPS head and the RFGPS Surge
Protector is specified. There are various lengths available.

Structural Engineer

Have a qualified Structural Engineer determine the location, mounting method, and mounting
tools for the RFGPS.

Tools and materials

The following tools and materials are required:

• RFGPS kit STRG4045, this kit includes:

the RFGPS antenna

RFGPS Surge Protector

the BCUII to the RFGPS Surge Protector cable — Cable AE (part number 3086930x07,
2 m long) has both an N connector and an SMA connector

• Cable from RFGPS to RFGPS Surge Protector — specified when the equipment was
ordered.

• Adjustable wrench

• Other tools as specified by the structural engineer.

The RFGPS antenna mounting kit (CGDS247683) and the RFGPS antenna grounding kit
(CGDSSGL406B2) are optional.
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Connector locations

Figure 14-30 RFGPS plug location
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Figure 14-31 Connector locations on BCUII
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Procedure

Procedure 14-8 Install the RFGPS head and cabling

1 Determine the mounting location.

2

WARNING
A qualified structural engineer must verify the structure the
mounting pole is attached to for the weight of the RFGPS and
mounting hardware or under adverse conditions for the installation
area.

Mounting the RFGPS antenna and hardware to an inadequate roof
surface and/or using inadequate installation methods can result in
serious injury.

Install the mounting kit at the RFGPS location of choice. Use the appropriate
mounting bolts for mounting surface.

Continued
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Procedure 14-8 Install the RFGPS head and cabling (Continued)

3 Attach the RFGPS antenna assembly to the mounting bracket with the washer
and custom nut supplied.

4 Connect one (1) N connector of the superflex cable to the RFGPS antenna
cable. Route the other end of the cable down to the outdoor BCUII cabinet.
Make allowances for strain relief.

5 Remove the RFGPS water tight plug from the bottom of the cabinet.

6 Mount the RFGPS Surge Protector to the RFGPS port at the bottom of the
cabinet. Use the nut supplied with the surge protector to attach it to the
bottom of the cabinet. The surge protector is on the outside of the cabinet
and the connector extends through the port and into the cabinet.

7 Connect the N connector to the RFGPS Surge Protector. Route cable AE
(PN 3086930X07) between the surge protector and the BCUII RFGPS port.
From the Surge Protector:

• Route the cable to the left side across the bottom of the cabinet.

• Route the cable up the left side to the height of the BCUII.

• Route the cable right to the BCUII.

Connect the SMA connector to the RFGPS connector on the front of the BCUII.
Secure cable with appropriate strain relief using tie wraps as necessary.
Ensure that there is enough slack so that the BCUII front door can open.

8 Connect the cable from the RFGPS head to the RFGPS Surge Protector.
Secure cable with appropriate strain relief using tie wraps as necessary.
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Customer I/O Cabling
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The object of this procedure is to install the Customer I/O cabling.

Tools and materials

The following tools and material are required:

• Cable AB, Motorola part number CGDS19797321

• Tools to install the conduit

• Conduit, customer supplied

NOTE
Electrically conductive conduit MUST be used with conductive EMT fittings to
interface the Customer I/O, RGPS, Ethernet, and so on, cables to maintain the EMI
integrity of the enclosure. The conduit must be bonded at both ends. For the DAP
power and fiber optic cables, the cables and fittings provided by Motorola must be
used.

CDI and CDO electrical information

The electrical contacts for the alarms must be dry contacts and remain normally open (close on
alarm). The Alarm card is designed to detect either an Open-Circuit or Closed-Circuit condition
between the two pins for each customer alarm. Closed-Circuit is defined as less than 500 ohms.
Open-Circuit is defined as greater than 50 kΩ.

Most of the alarm connections are inputs. Outputs provide a dry relay closure rated at the
following:

• Max. Switching Current: 1 A

• Max. Switching Voltage: 220 V dc

• Max. Switching Power: 30 W; meaning that at 1 A, the maximum voltage is 30 V

If anything but a resistive load is connected to the output, a diode suppression of inductive
surges is required.
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BCUII customer I/O cable

For the BCUII, the following cable is provided.

Table 14-7 BCUII customer defined I/O cable description and part number

Cable Qty. Part Number Description

AB 1 CGDS19797321 Assembly, Cable, Customer I/O,
37–pin connector

Figure 14-32 shows the BCUII CIO cable.

Figure 14-32 BCUII customer I/O cable

D2_BCUII_CIO_Cable.eps

BCUII customer input/output cable

Table 14-8 provides the color coding and pin numbering of the BCUII CIO cable.
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customer input/output cable

Table 14-8 BCUII Customer I/O cable color code and pin numbers

Pin # Color Code Name Pin# Color Code Name

1 White/Blue Customer Alarm
Input 1+

29 Blue/Black Customer relay Output
NC 1

20 Blue/White Customer Alarm
Input 1– (Return 1)

11 Black/Blue Customer Relay Output
NO 1

2 White/Orange Customer Alarm
Input 2+

30 Orange/Black Customer relay Output
COM 1

21 Orange/White Customer Alarm
Input 2– (Return 1)

12 Black/Orange Customer Relay Output
NO 2

3 White/Green Customer Alarm
Input 3+

31 Green/Black Customer relay Output
COM 2

22 Green/White Customer Alarm
Input 3– (Return 2)

13 Black/Green Customer Relay Output
NC 2

4 White/Brown Customer Alarm
Input 4+

32 Brown/Black Customer Relay Output
NC 3

23 Brown/White Customer Alarm
Input 4– (Return 2)

14 Black/Brown Customer Relay Output
NO 3

5 White/Gray Customer Alarm
Input 5+

33 Gray/Black Customer Relay Output
COM 3

24 Gray/White Customer Alarm
Input 5– (Return 3)

15 Black/Gray Customer Relay Output
NO 4

6 Red/Blue Customer Alarm
Input 6+

34 Blue/Yellow Customer Relay Output
COM 4

25 Blue/Red Customer Alarm
Input 6– (Return 3)

16 Yellow/Blue Customer Relay Output
NC 4

7 Red/Orange Customer Alarm
Input 7+

35 Orange/Yellow Customer Alarm Input
10– Return

26 Orange/Red Customer Alarm
Input 7– (Return 4)

17 Yellow/Orange Customer Alarm Input
10+

8 Red/Green Customer Alarm
Input 8+

36 Green/Yellow Customer Alarm Input
11– Return

27 Green/Red Customer Alarm
Input 8– (Return 4)

18 Yellow/Green Customer Alarm Input
11+

9 Red/Brown Customer Alarm
Input 9+

37 Brown/Yellow Customer Alarm Input
12– (Return 6)

28 Brown/Red Customer Alarm
Input 9– (Return 5)

19 Yellow/Brown Customer Alarm Input
12+

10 NC – — — —
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Procedure

Procedure 14-9 Install the customer I/O cable

1 Remove the Cust I/O water tight plug from the bottom of the cabinet.

2 Install the conduit between the Cust I/O port on the bottom of the cabinet and
the customer termination equipment.

3 Install the Customer I/O cable (cable AB) to the Customer I/O connector on
the front of the BCUII.

4 Route the cable through the conduit and attach to the customer termination
equipment. Refer to Table 14-8 for the wiring information.
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Ethernet Cabling
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The object of this procedure is to install the Ethernet cables.

Connector locations

Figure 14-33 BCUII connectors

4X Fiber
Cables

Earth Ground

Customer Input
(12X Inputs, 4X Outputs)

AP Control
Unit

Status Indicators
Enet-A

Customer
Ethernet

Enet-B

Push Button
Door Latch Release

TDD

RGPS Input

RF-GPS
Input

D2_BCUII_Front_Panel_Conn_line_art.eps

CUSTOMER I/O AP CONTROL

ENET -A ENET -B CUST. ENET

TDD RF-GPS

RGPS

STATUS

Conduit is used

The Ethernet cable must run through the conduit. The conduit for the Customer I/O cable is
also used for the Ethernet cables.
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Ethernet ports

The Ethernet ports for the BCUII are located on the front panel and are labeled ENET-A,
ENET-B, and Cust. ENET. The following provides Ethernet port information:

• All three ports (ENET A, ENET B, and Cust) are operational.

• Redundant backhaul is not supported

• Only one port is used for the backhaul connection. Use either the ENET-A or ENET-B port,
but not both, for the backhaul connection. Typically the ENET-A port is used.

• Do NOT connect more than one port (ENET A, ENET B, and Cust) to the same switch.
ENET A, ENET B, and Cust ports are bridged by the BCUII hardware. Connecting more
than one port to a third party Ethernet switch creates an Ethernet loop.

• If the ENET A or ENET B port is connected to the backhaul, a device connected to the Cust
port can connect to the backhaul network via the ENET A or ENET B port.

Cust ENET port

The Cust ENET port is configured for internal or external purpose.

External configuration

The Cust ENET port configured for external purpose is used as an alternate access to the AP
and performs all the functions of the backhaul ports.

NOTE
Cust ENET port does not replace the use of any console port. Motorola recommends
accessing the AP through the console port or the backhaul Ethernet connections.

Cust ENET port is not used to perform the initial commissioning. Initial
commissioning is performed through the console or AP control port. After the admin
SSH account or any other accounts are enabled, then the Cust ENET is used for
re-commissioning or any other purpose.

User can connect to AP via the Cust ENET port using the SSH client. Once connected to AP
via the Cust ENET port, user can perform all the functions of a console port. For example,
diagnostics, commissioning, and so on.

Internal configuration

Internal configuration is for use by Motorola only.
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Tools and materials

The following customer supplied cable is required:

• Cable AG — Customer supplied, RJ45 connectors, straight-through, shielded CAT5e, 90 m
maximum, 24 AWG solid conductor.

Ethernet cable installation

The Ethernet cables require the use of a Router. The Router is customer supplied.

Procedure 14-10 BCUII Ethernet cable installation

1 Route the Ethernet cables through the conduit attached to the Cust I/O port.

2 Connect the Ethernet cables to ENET-A and ENET-B connectors on the
BCUII front panel. If needed, connect an Ethernet cable to the CUST. ENET
connector on the BCUII front panel. Secure cables with appropriate strain
relief using tie wraps as necessary.

3 Route opposite end of each cable to a router. The router provides additional
primary surge protection.
Secure cables with appropriate strain relief using tie wraps as necessary.
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Auxiliary Equipment and Power Connections
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Customer equipment location and specifications

Inside the cabinet, at the top, is a set of three filler panels. Removing the filler panels allows
a maximum of two pieces of customer equipment to be placed in this area and powered by
the cabinet.

The maximum depth of the customer equipment is 330 mm (13 in). The maximum height of
the customer equipment is 133 mm (5.25 in). The distance form the mounting rail to the rear
of the cabinet is 193 mm (7.6 in).

The equipment must be accessible from the front. The equipment must not block the exhaust
opening in the rear of the cabinet.

Power specifications

There are two auxiliary power connectors. The AUX1 and AUX2 circuit breakers on the circuit
breaker card control the auxiliary power.

The auxiliary power connectors are located at the top center of the cabinet (tie wrapped at that
location). If a different method of termination to customer equipment is required, cut off the
connectors attached to the cables.

The power specifications are:

• Each AUX power feed supplies 75 W maximum, for a total of 150 W.

• Each AUX power feed supplies 52.5 V dc.

• The total current draw of all customer equipment connected to a single AUX power feed
(AUX1 or AUX2) must not exceed 1.5 A.

NOTE
Connecting the auxiliary power to an item outside of the cabinet is not supported.
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What is Next
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Introduction

Optimization is the next procedure to be performed. Before beginning optimization, perform the
following:

1. Clean up the site.

2. Fill the installation completion checklist.

Clean the site

Clean the site by following the information given in the Site Cleanup on page 15-3 section
in this chapter.

Fill checklist

After the site is cleaned up, fill the installation completion checklist. This checklist is located in
the Installation Completion Checklist on page 15-4 section of this chapter.

Optimize the system

Optimize the system by following the procedures given in the appropriate optimization manual.

The hardware installation does not include card placement and turning on power. These
procedures are covered in the appropriate optimization manual.
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Site Cleanup
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Tools

Place all the hand and power tools in the installation tool kit or other appropriate place. Note
any tools that need replacement, cleaning, or adjustment.

Materials

Place any leftover materials in a location specified by the site manager.

Remove debris

Remove any packing material. Ensure that all scrap materials have been removed. Clean/sweep
the floor. Ensure that the chalk line marks have been removed.

Environment

Organize any items (manuals, materials, and such) left on the site and place them in a location
specified by the site manager.
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Installation Completion Checklist
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Check the items listed in Table 15-1.

Directions

Fill the installation completion checklist and make necessary copies. Copy this check sheet as
needed. The item numbers do not represent a specific order; they are supplied for convenience.

Installation checklist

Hardware Installation Completion Date: _______________________

Site: _________________________________________________

Serial Number: _________________________________________

Checklist Completed By: __________________________________

Checklist Reviewed By: __________________________________

Table 15-1 Hardware installation checklist

Item No. Item Notes

1 Equipment is not damaged.

2 BCU or BCUII Air flow clearance requirements
are met.

3 BCU or BCUII is securely mounted to wall or
pole.

4 BCU or BCUII and RF Carrier Unit (RFCU) are
RF cabled correctly.

5 BCU or BCUII and RFCU are dc power cabled
correctly.

6 BCU or BCUII is Ethernet cabled. (If installed)

7 RF Head is securely mounted to pole.

8 Bandpass filters are cabled to RFCU correctly.
(If used)

9 Conduit is sufficiently grounded.

10 Antennas are grounded to tower.

11 High Gain Antenna (if used) connected correctly.

12 27 inch Antenna (if used) connected correctly.

Continued
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Table 15-1 Hardware installation checklist (Continued)

Item No. Item Notes

13 SAAP Antenna (if used) connected correctly.

14 Surge arrestors are protecting the antenna
cables (if applicable).

15 BCU or BCUII is grounded.

16 RF Head is grounded.

17 RGPS is cabled to BCU or BCUII.

18 RGPS head and mast are secure.

19 Lightning arrestors are protecting the RGPS
connection (if applicable).

20 RGPS head has a clear view of the sky and is not
in a location which accumulates debris. Make
sure that the RGPS is located away from the
transmit antennas.

21 Local GPS (RFGPS) antenna is secure. (If used)

22 Local GPS cabling is installed. (If used)

23 Installation hardware is removed.

24 The site is cleaned, swept, and the trash has
been removed.

25 The site-specific documentation is present at the
site.
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Introduction
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The objective of this procedure is it to mechanically convert a WAP450 (DAPVx) system into a
WAP650 (DAP DUO) system.

Prerequisites

The prerequisites are:

• A system exists that has one DAPVx head for each sector.

• An indoor or outdoor BCUII is in the system.

• The ending system configuration that is wanted is two heads per sector (a second head is
added per sector). The system is configured as either single carrier or multicarrier.

Procedure order

Execute the following procedures to perform the upgrade:

• Power down the indoor or outdoor BCUII.

• Mount the new head in each sector using the side by side style.

• Modify the existing head power cabling by adding a Y power cable.

• Modify the existing head fiber optic cabling by adding a Y fiber optic cable.

• Add a third power supply to the outdoor BCUII cabinet.

• Replace the 2X Modem cards with 4X Modem cards.

• Attach fiber optic cables to 4X Modem cards to support the new system configuration

• Power up the indoor BCUII or outdoor BCUII.

• Configure the new system by:

Run the AP Commissioning and AP Diagnostics on the Site Controller card. It is
beyond the scope of this document to cover this procedure in detail.

Configuring the system using the EMS. It is beyond the scope of this document to
cover this procedure in detail.
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Tools and materials

The tools and materials needed are:

• Two 4X Modem cards, Motorola part number STLN6680.

• Power supply for outdoor BCUII, 100/240 V ac Motorola part number SGPN4074 or —48 V
dc Motorola part number SGPN4073

• DAPVx head and DAP DUO mounting brackets for side by side mounting

• Set of metric sockets, including a 10 mm socket.

• T20 bit

• Torque driver capable of 2.3 N-m (20.0 in-lb)

• Wire strippers

• Crimping tool

• Tie-wraps of various lengths

• Y power and fiber optic cables, need one pair for each sector:

Motorola part number SGLN1950 contains Y cables for power and fiber optics.
Cables are 0.7 m (27.5 in) long.

Motorola part number SGLN9130 contains Y cables for power and fiber optics.
Cables are 1.5 m (59 in) long.

• 8 AWG power cable, need one per site:

80 m 8 AWG power cable ONLY – part number 3089298C11

100 m 8 AWG power cable ONLY – part number 3089298C12

80 m cable kit (one 8 AWG 80 m power cable + one 80 m fiber cable) – part number
SGLN9411

100 m cable kit (one 8 AWG 100 m power cable + one 100 m fiber cable) – part
number SGLN9412
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Power Down the Heads and BCUII, and Mount the New
Head
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The objective of this procedure is to power down the indoor or outdoor BCUII and to mount the
new head or heads.

Figure 16-1 BCUII SC power switch

Modem 2

Modem 1

Site Controller

D2_OEBCUII._sc_pwr_switch.eps

BCUII Power Switch
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Figure 16-2 Outdoor BCUII item location

D2_OEBCUII_itemscabinet2.eps
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Power down the BCUII
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Procedure 16-1 Power down an indoor BCUII

Continued
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Procedure 16-1 Power down an indoor BCUII (Continued)

1 At the customer supplied power source, turn off the circuit breakers supplying
power to the heads.

2

CAUTION
Do not open the BCUII front panel door beyond the 120 degrees
from the closed position. There is a mechanical stopper pin that
indicates the 120 degree position. Opening the door beyond this
point damages the BCUII.

Open the BCUII front panel by performing the following:

• At the front panel door, push in on the door latch release button and
grasp the top edge of the front panel door.

• Pull the door open and pivot it downward to the 90 degree position.

3 Press the BCUII Power Switch on the Site Controller so that it is in the
OUT/OFF position.

4 At the customer supplied power source, turn off the appropriate circuit
breakers for the heads.

Outdoor BCUII

This procedure also powers down the heads.

Procedure 16-2 Power down an outdoor BCUII

1 Open the outdoor BCUII cabinet door.

2

CAUTION
Do not open the BCUII front panel door beyond the 120 degrees
from the closed position. There is a mechanical stopper pin that
indicates the 120 degree position. Opening the door beyond this
point damages the BCUII.

Open the BCUII front panel by performing the following:

• At the front panel door, push in on the door latch release button and
grasp the top edge of the front panel door.

• Pull the door open and pivot it downward to the 90 degree position.

3 Press the BCUII Power Switch on the Site Controller so that it is in the
OUT/OFF position.

4 Turn off (pull out) the circuit breakers on the Circuit Breaker card.

5 One at a time, turn off the power supplies in the cabinet.

Continued
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Procedure 16-2 Power down an outdoor BCUII (Continued)

6 Turn off the Master Circuit Breakers on the Surge module.

7 At the customer supplied power source, turn off the appropriate circuit
breakers for the heads.

Mounting the head

Follow the WAP650 DAP DUO for single pole mounting installation procedure in the WAPxx650
DAP DUO chapter of the DAP and SAAP Hardware Installation manual. Mount one new head
per sector.
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Modifying Power and Fiber Cabling
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For each new head, a “Y” cable is added to the power and fiber cables at the heads.

Power cables

Y power and fiber optic cable

Y power and fiber optic cables required:

• Motorola part number SGLN1950 contains Y cables for power and fiber optics. Cables
are 0.7 m (27.5 in) long.

• Motorola part number SGLN9130 contains Y cables for power and fiber optics. Cables are
1.5 m (59 in) long.

Figure 16-3 Y power cable

D2_Ypwrcable.eps
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fiber optic cabling information

Figure 16-4 Y fiber optic cable
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1
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8 AWG cable

NOTE
The 8 AWG power cable is only used for an indoor BCUII application. It is not used
for an outdoor BCUII application.

The DAP DUO may require 8 AWG power cables. If the distance between customer supplied
power and RF head is more than 80 m, an 8 AWG power cable is required per site to replace
the existing 12 AWG power cable.

• 80 m 8 AWG power cable ONLY – part number 3089298C11

• 100 m 8 AWG power cable ONLY – part number 3089298C12

Additional fiber optic cabling information

There are two connectors at the BCUII end of the fiber optic cable. One connector has a black
band and the other connector has a white or tan band. Both connectors must be connected to a
Modem card. The black band connector goes to one head and the white or tan band connector
goes to the other head.

The Y fiber optic cable has two plugs at one end: Plug 1 and Plug 2. Plug 1 is connected to the
black band connector and Plug 2 connects to the white or tan connector.

Procedure

Perform this procedure for each sector that is receiving a second head.
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Procedure 16-3 Add Y cables to the power and fiber optic cables

1 Remove the power and fiber optic cables from the old head.

2 Attach the single end of the Y power cable to the existing power cable.

3 Connect each end of the Y power cable to a POWER connector on a head.

4 Attach the single end of the Y fiber optic cable to the existing fiber optic cable.

5 Connect each end of the Y fiber optic cable to the FIBER connector on a
head. Verify the position and orientation of the fiber connection by noting the
location of the polarization pin before insertion. Connect the cable to the
head by twisting the coupling nut.

6 Use tie-wraps or appropriate clamps to secure the power and fiber Y cables
to the pole. Ensure the tie-wraps are not over-tightened and that there is
sufficient strain relief.
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Add Power Supply to an Outdoor BCUII
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The object of this procedure is to add a third power supply to an outdoor BCUII.

Tools and materials

The tools and materials needed are:

• T20 bit

• Torque driver capable of 2.3 N-m (20.0 in-lb)

• Power supply for outdoor BCUII, 100/240 V ac Motorola part number SGPN4074 or –48 V
dc Motorola part number SGPN4073

Procedure

Procedure 16-4 Add power supply to an outdoor BCUII

1 Using a T20 bit and a driver loosen the thumbscrew on the cover panel of the
empty slot. Then remove the cover panel.

2 Check the switch on the front of the new power supply and ensure that it is
in the OFF position.

3 Align the power supply with the side rails in the empty slot.. Push the power
supply completely into the cage.

4 Push in on the power supply and tighten the thumbscrew using a T20 bit and
a torque driver. Tighten the thumbscrew to 2.3 N-m (30.0 in-lb).
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Replace 2X Modem Cards with 4X Modem Cards and
Cabling
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The object of this procedure is to replace the existing 2X Modem cards with 4X Modem cards
and to attach the fiber optic cables.

Tools and materials

The tools and materials needed are:

• No tools are required for the replacement.

• 4X Modem card, Motorola model STLN6680
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Figure 16-5 2X Modem card
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Figure 16-6 4X Modem card
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Modem card locations

The system configuration determines the number of Modem cards needed. The DAP DUO
configuration requires two 4X Modem cards. Modem card 1 is in the center slot, identified as
slot 4 and modem card 2 is in the outer slot identified as slot 5 in the BCUII.
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Figure 16-7 Modem card locations

Modem 2

Modem 1

Site Controller
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Cabling information

There are two connectors at the BCUII end of the fiber optic cable. One connector has a black
band and the other connector has a white or tan band.

Just the tan band connector is used for the single head per sector systems.

Both the tan and black band connectors are used for two heads per sector and multicarrier
systems.

The WAP450 (DAPVx head) can use the 2X or 4X Modem card. The WAP650 (DAP DUO head)
can only use the 4X Modem card.

For the DAP DUO, there are always two heads per sector. It can be a single carrier or
multi-carrier. At the heads, there is a “Y” fiber optic cable attached to the regular fiber optic
cable. The Y cable has two plugs at one end: plug 1 and plug 2. Plug 1 is connected to the black
band connector and plug 2 is connected to the tan or white connector.

Modem card connector A is the left most connector and connector D is the right most connector
on the 4X Modem card. Modem card 1 is in the center slot, identified as slot 4 and modem card
2 is in the outer slot identified as slot 5 in the BCUII.
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Cable clip colors

Cable clips are placed on the cable connectors to help route the cable and to indicate what
the cable represents.

Table 16-1 Clip color to description

Clip Color Description

Red RFU 1 or Sector 1

Blue RFU 2 or Sector 2

Yellow RFU 3 or Sector 3

Green RFU 4 or Sector 4

2X Modem card cabling

This information is for a single head per sector system. Up to four heads can be used.

This table is shown for Modem card cabling completeness. It is not used for DAP DUO cabling.

Table 16-2 Fiber Optic Connections — 2X Modem card

Modem Card Connector RFU Clip Color

2 A RFU3 Yellow

2 B RFU4 Green

1 A RFU1 Red

1 B RFU2 Blue

Only the tan band fiber optic cable connectors are used. The black band
connectors are not used.

4X Modem card cabling

Table 16-3 is shown for Modem card cabling completeness. It is not used for DAP DUO cabling.

Table 16-3 Single head per sector Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 — Not Used NA NA NA NA

1 TAN (Sector 1) TAN (Sector 2) TAN (Sector 3) TAN (Sector 4)

Table 16-4 DAP DUO single carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 3) TAN (Sector 3) TAN (Sector 4) BLK (Sector 4)

1 BLK (Sector 1) TAN (Sector 1) TAN (Sector 2) BLK (Sector 2)
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Table 16-5 Multi-carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 1) BLK (Sector 2) BLK (Sector 3) BLK (Sector 4)

1 TAN (Sector 1) TAN (Sector 2) TAN (Sector 3) TAN (Sector 4)

Procedure

Procedure 16-5 Removing a Modem card

1

CAUTION
ESD handling precautions must be adhered to when handling the BCUII plug-in
cards. Wear a conductive, high impedance wrist strap.

Plug the end of the ESD wrist strap into the BCUII ESD jack. This jack is located in the
front of the BCUII at the right end of the Site Controller card slot. Attach the wrist strap
to your wrist.

2 Locate the Modem cards.

3

NOTE
If necessary, use masking tape and a marker and temporarily tag each cable as to
the proper connector before disconnection.

Depress the fiber optic cable connector release and pull the cable connector out of the card.

4 Move all disconnected cables out of the way.

5 Simultaneously press the locking tabs on both card ejector latches. Rotate both card ejector
latches out from the card to disengage the card from the BCUII cage.

6 Grasp the Modem card front panel. Pull the card away from the BCUII card cage. Slide the
card out of the BCUII card cage.

Procedure 16-6 Installing a Modem card and cabling

1

CAUTION
ESD handling precautions must be adhered to when handling the BCUII plug-in
cards. Wear a conductive, high impedance wrist strap.

Continued
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Procedure 16-6 Installing a Modem card and cabling (Continued)

Plug the end of the ESD wrist strap into the BCUII ESD jack. This jack is located in the
front of the BCUII at the right end of the Site Controller card slot. Attach the wrist strap
to your wrist.

2 Insert the Modem card into the BCUII card cage as follows:

1. Insert the Modem card side-edges into the card slot rails.

2. Rotate the card ejector latches out from the card front panel.

3. Slide the card into the BCUII card cage.

4. Make sure that the card rear-edge connectors fully engage with the mating backplane
connectors.

5. Simultaneously press both card ejector latches into the card front panel. You can hear
a click when each ejector latch locking tab engages the card front panel and seats
the card into the cage.

3 Determine the system type and refer to the associated table (Table 16-4 or Table 16-5).
Select a fiber optic connector and connect it to the Modem card.

4 Attach the fiber clip to the cable:

• Select the correct color of clip based on the RFU or sector. See Table 16-1 for the
RFU/Sector to clip color relationship.

• Twist and wrap the fiber optic cable on the end of the clip and push the clip forward.
Attaching the clip requires the cable to be gently pulled as the clip is pushed forward.

• When complete, ensure the word “UP” on the clip is facing upward.

• Ensure that the clip is pushed all the way forward.

• The clip is designed to ensure that the cable does not exceed the manufacturer's bend
radius when it is installed.

• Movement (interference) of the cable strain relief when the door is closed, is noted,
acceptable, and does not cause any cable damage. Future designs eliminate this
movement (interference).

5 Inside the BCUII, use a tie-wrap to bundle the fiber optic cables from each modem card.

NOTE
Tie-wrapping the cables aids in routing and minimizes chances of them being
pinched.
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Powering Up the BCUII and Heads
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■
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Indoor BCUII

Overview and breaker location

The main circuit breaker is at the customer supplied power source and supplies power to the
indoor BCUII. The Site Controller card has a BCUII Power Switch.

The indoor BCUII does not supply power to the heads (RFUs).

The customer power source supplies power to the heads.

Procedure

Procedure 16-7 Power up an indoor BCUII

1 Verify the customer supplied source power is turned off.

2 Verify the BCUII Power Switch on the Site Controller is in the OUT/OFF
position.

3 Turn on the circuit breaker for the customer supplied power.

4 Power up the BCUII by momentarily pressing the BCUII Power Switch so that
the switch is in the IN/ON position.

5 Verify that the Green STATUS led is on for the Site Controller and the Alarm
cards. Verify that the Green STATUS led is on or flashing (waiting for a sector
assignment) on the Modem cards.

6 At the customer supplied power source, turn on the appropriate circuit
breakers for the heads.

7 At the BCUII, on each Modem card for each port that is connected to an
RF head, verify that:

• The green RX and Sync LEDs are on.

• The red RX and Sync LEDs are off.

8 Carefully close the BCUII front panel. While closing the front panel ensure
that cables are not pinched.

CAUTION
Do not bend the portion of the Fiber Optic cable outside the BCUII
beyond 120 mm diameter (4.8 in).

Ensure that door fully latches.
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Outdoor BCUII

The same procedure is followed for both ac and dc applications.

Procedure 16-8 Powering up an outdoor BCUII and heads

1 Verify that the customer supplied ac or dc power source is turned off.

2 Verify that the Master Circuit Breakers on the Surge module are turned off.

3 Verify that the power switch on the power supplies in the cabinet are turned
off.

4 Verify that all the circuit breakers on the Circuit Breaker card are pulled
out (off).

5 Verify the BCUII Power Switch on the Site Controller is in the OUT/OFF
position.

6 Turn on the circuit breaker for the customer supplied power.

7 Turn on the Master Circuit Breakers on the Surge module.

8 One at a time, turn on the power supplies in the cabinet. Verify that the
ACTIVE LED on each power supply is green.

9 Turn on (push in) the following circuit breakers on the Circuit Breaker card:

• HEATER (if used)

• DAC

• BCU

• AUX 1 and AUX 2 (if used)

10 Power up the BCUII by momentarily pressing the BCUII Power Switch so that
the switch is in the IN/ON position.

11 Verify that the Green STATUS led is on for the Site Controller and the Alarm
cards. Verify that the Green STATUS led is on or flashing (waiting for a sector
assignment) on the Modem cards.

12 Determine which heads (RFU 1–4) are connected to the BCU and which head
connects to which Modem card.

13 Inside the front of the cabinet, turn on the appropriate circuit breakers for
the heads.

14 At the BCUII, on each Modem card for each port that is connected to an
RF head, verify that:

• The green RX and Sync LEDs are on.

• The red RX and Sync LEDs are off.

Continued
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Procedure 16-8 Powering up an outdoor BCUII and heads (Continued)

15 Carefully close the BCUII front panel. While closing the front panel ensure
that cables are not pinched.

CAUTION
Do not bend the portion of the Fiber Optic cable outside the BCUII
beyond 120 mm diameter (4.8 in).

Ensure that door fully latches.
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Configuring the System
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

It is beyond the scope of this procedure to provide information on how to configure the system.
Configuring the system is accomplished by running the AP Diagnostics, AP Commissioning,
and using the EMS.

The AP Diagnostics and AP Commissioning procedures are contained in the applicable Software
Release document (Software Release Binder) for the version software the system is running.

The EMS has on-line help to aid in running the procedures.
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Introduction
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The objective of this procedure is to physically replace 2X Modem cards with 4X Modem cards
for a BCUII.

Prerequisites

The prerequisites are:

• A WAP450 system exists (DAPVx heads and an indoor or outdoor BCUII).

• 2X Modem cards are currently in the BCUII.

• The ending system configuration that is wanted is a BCUII with only 4X Modem cards.

• WiMAX Software Release 4.0 or greater is installed on the system.

Procedure order

Execute the following procedures to perform the upgrade:

• Power down the heads and the BCUII.

• Replace 2X Modem cards with 4X Modem cards and cabling.

• Power up the BCUII and heads.

Tools and materials

The tools and materials needed are:

• No tools are required for the replacement.

• One or two 4X Modem cards, Motorola model STLN6680.
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Power Down the Heads and BCUII
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The objective of this procedure is to power down the indoor or outdoor BCUII and heads.

Figure 17-1 BCUII SC power switch

Modem 2

Modem 1

Site Controller

D2_OEBCUII._sc_pwr_switch.eps

BCUII Power Switch

68P09306A99-E 17-3

OCT 2010



Power down an indoor BCUII and heads Chapter 17: 2X Modem Cards to 4X Modem Cards Upgrade

Figure 17-2 BCUII item location
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AND SURGE MODULE
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BLOCK FOR RF HEADS

CIRCUIT BREAKERS

BCU II

FILLER PANELS
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Power down an indoor BCUII and heads

Procedure 17-1 Power down an indoor BCUII and heads

1 At the customer supplied power source, turn off the circuit breakers supplying
power to the heads.

Continued
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Procedure 17-1 Power down an indoor BCUII and heads (Continued)

2

CAUTION
Do not open the BCUII front panel door beyond the 120 degrees
from the closed position. There is a mechanical stopper pin that
indicates the 120 degree position. Opening the door beyond this
point damages the BCUII.

Open the BCUII front panel by performing the following:

• At the front panel door, push in on the door latch release button and
grasp the top edge of the front panel door.

• Pull the door open and pivot it downward to the 90 degree position.

3 Press the BCUII Power Switch on the Site Controller so that it is in the
OUT/OFF position.

4 At the customer supplied power source, turn off the appropriate circuit
breakers for the heads.

Power down an outdoor BCUII and heads

This procedure also powers down the heads.

Procedure 17-2 Power down an outdoor BCUII and heads

1 Open the outdoor BCUII cabinet door.

2

CAUTION
Do not open the BCUII front panel door beyond the 120 degrees
from the closed position. There is a mechanical stopper pin that
indicates the 120 degree position. Opening the door beyond this
point damages the BCUII.

Open the BCUII front panel by performing the following:

• At the front panel door, push in on the door latch release button and
grasp the top edge of the front panel door.

• Pull the door open and pivot it downward to the 90 degree position.

3 Press the BCUII Power Switch on the Site Controller so that it is in the
OUT/OFF position.

4 Turn off (pull out) the circuit breakers on the Circuit Breaker card.

5 One at a time, turn off the power supplies in the cabinet.

Continued
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Procedure 17-2 Power down an outdoor BCUII and heads (Continued)

6 Turn off the Master Circuit Breakers on the Surge module.

7 At the customer supplied power source, turn off the appropriate circuit
breakers for the heads.

17-6 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Replace
2X Modem Cards with 4X Modem Cards and Cabling

Replace 2X Modem Cards with 4X Modem Cards and
Cabling
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The object of this procedure is to replace the existing 2X Modem cards with 4X Modem cards
and to attach the fiber optic cables.

Tools and materials

The tools and materials needed are:

• No tools are required for the replacement.

• One or two 4X Modem cards, Motorola model STLN6680.
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Figure 17-3 2X Modem card
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Figure 17-4 4X Modem card
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Modem card locations

The system configuration determines the number of 4X Modem cards that are needed. Modem
card 1 is in the center slot, identified as slot 4 and modem card 2 is in the outer slot identified as
slot 5 in the BCUII.
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Figure 17-5 Modem card locations
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Site Controller
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Cabling information

There are two connectors at the BCUII end of the fiber optic cable. One connector has a black
band and the other connector has a white or tan band.

Just the tan band connector is used for the WAP450 (single head per sector system).

Both the tan and black band connectors are used for the WAP650 (two heads per sector and
multicarrier systems).

The WAP450 (DAPVx head) can use the 2X or 4X Modem card. The WAP650 (DAP DUO head)
can only use the 4X Modem card.

For the DAP DUO, there are always two heads per sector. It can be a single carrier or
multi-carrier. At the heads, there is a “Y” fiber optic cable attached to the regular fiber optic
cable. The Y cable has two plugs at one end: plug 1 and plug 2. Plug 1 is connected to the black
band connector and plug 2 is connected to the tan or white connector.

Modem card connector A is the left most connector and connector D is the right most connector
on the 4X Modem card. Modem card 1 is in the center slot, identified as slot 4 and modem card
2 is in the outer slot identified as slot 5 in the BCUII.

17-10 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Cabling information

Cable clip colors

Cable clips are placed on the cable connectors to help route the cable and to indicate what
the cable represents.

Table 17-1 Clip color to description

Clip Color Description

Red RFU 1 or Sector 1

Blue RFU 2 or Sector 2

Yellow RFU 3 or Sector 3

Green RFU 4 or Sector 4

2X Modem card cabling

This information is for a single head per sector system. Up to four heads can be used.

This table is shown for completeness of the Modem card cabling. Do not use this table for 4X
Modem card cabling.

Table 17-2 Fiber optic connections — 2X Modem card

Modem Card Connector RFU Clip Color

2 A RFU3 Yellow

2 B RFU4 Green

1 A RFU1 Red

1 B RFU2 Blue

Only the tan band fiber optic cable connectors are used. The black band
connectors are not used.

4X Modem card cabling

Table 17-3 only applies to WAP450 (DAPVx) cabling. Do not use this table for WAP650 (DAP
DUO) cabling. The other two tables are used for WAP650 (DAP DUO) cabling.

Table 17-3 WAP450 (DAPVx) — Single head per sector Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 — Not Used NA NA NA NA

1 TAN (Sector 1) TAN (Sector 2) TAN (Sector 3) TAN (Sector 4)

Table 17-4 WAP650 (DAP DUO) — Single carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 3) TAN (Sector 3) TAN (Sector 4) BLK (Sector 4)

1 BLK (Sector 1) TAN (Sector 1) TAN (Sector 2) BLK (Sector 2)
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Table 17-5 WAP650 (DAP DUO) — Multi-carrier Modem card connections

Modem Card Connector A Connector B Connector C Connector D

2 BLK (Sector 1) BLK (Sector 2) BLK (Sector 3) BLK (Sector 4)

1 TAN (Sector 1) TAN (Sector 2) TAN (Sector 3) TAN (Sector 4)

Procedure

Procedure 17-3 Removing a Modem card

1

CAUTION
ESD handling precautions must be adhered to when handling the BCUII plug-in
cards. Wear a conductive, high impedance wrist strap.

Plug the end of the ESD wrist strap into the BCUII ESD jack. This jack is located in the
front of the BCUII at the right end of the Site Controller card slot. Attach the wrist strap
to your wrist.

2 Locate the Modem cards.

3

NOTE
As you disconnect each cable, use masking tape and a marker and temporarily tag
each cable as to the proper connector before disconnection.

Depress the fiber optic cable connector release and pull the cable connector out of the card.

4 Move all disconnected cables out of the way.

5 Simultaneously press the locking tabs on both card ejector latches. Rotate both card ejector
latches out from the card to disengage the card from the BCUII cage.

6 Grasp the Modem card front panel. Pull the card away from the BCUII card cage. Slide the
card out of the BCUII card cage.

7 If there is a filler panel in a Modem card slot, remove the filler panel. A filler panel is
removed the same way a Modem card is removed.

Procedure 17-4 Installing a Modem card and cabling

1

CAUTION
ESD handling precautions must be adhered to when handling the BCUII plug-in
cards. Wear a conductive, high impedance wrist strap.

Continued
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Procedure 17-4 Installing a Modem card and cabling (Continued)

Plug the end of the ESD wrist strap into the BCUII ESD jack. This jack is located in the
front of the BCUII at the right end of the Site Controller card slot. Attach the wrist strap
to your wrist.

2 Insert the Modem card into the BCUII card cage as follows:

1. Insert the Modem card side-edges into the card slot rails.

2. Rotate the card ejector latches out from the card front panel.

3. Slide the card into the BCUII card cage.

4. Make sure that the card rear-edge connectors fully engage with the mating backplane
connectors.

5. Simultaneously press both card ejector latches into the card front panel. You can hear
a click when each ejector latch locking tab engages the card front panel and seats
the card into the cage.

3 Determine the system type and refer to the associated table (Table 17-4 or Table 17-5).
Select a fiber optic connector and connect it to the Modem card.

4 Attach the fiber clip to the cable:

• Select the correct color of clip based on the RFU or sector. See Table 17-1 for the
RFU/Sector to clip color relationship.

• Twist and wrap the fiber optic cable on the end of the clip and push the clip forward.
Attaching the clip requires the cable to be gently pulled as the clip is pushed forward.

• When complete, ensure the word “UP” on the clip is facing upward.

• Ensure that the clip is pushed all the way forward.

• The clip is designed to ensure that the cable does not exceed the manufacturer's bend
radius when it is installed.

• Movement (interference) of the cable strain relief when the door is closed, is noted,
acceptable, and does not cause any cable damage. Future designs eliminate this
movement (interference).

5 Inside the BCUII, use a tie-wrap to bundle the fiber optic cables from each modem card.

NOTE
Tie-wrapping the cables aids in routing and minimizes chances of them being
pinched.
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Power Up the BCUII and Heads
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Indoor BCUII

Overview and breaker location

The main circuit breaker is at the customer supplied power source and supplies power to the
indoor BCUII. The Site Controller card has a BCUII Power Switch.

The indoor BCUII does not supply power to the heads (RFUs).

The customer power source supplies power to the heads.

Procedure

Procedure 17-5 Power up an indoor BCUII

1 Verify the customer supplied source power is turned off.

2 Verify the BCUII Power Switch on the Site Controller is in the OUT/OFF
position.

3 Turn on the circuit breaker for the customer supplied power.

4 Power up the BCUII by momentarily pressing the BCUII Power Switch so that
the switch is in the IN/ON position.

5 Verify that the Green STATUS led is on for the Site Controller and the Alarm
cards. Verify that the Green STATUS led is on or flashing (waiting for a sector
assignment) on the Modem cards.

6 At the customer supplied power source, turn on the appropriate circuit
breakers for the heads.

7 At the BCUII, on each Modem card for each port that is connected to an
RF head, verify that:

• The green RX and Sync LEDs are on.

• The red RX and Sync LEDs are off.

8 Carefully close the BCUII front panel. While closing the front panel ensure
that cables are not pinched.

CAUTION
Do not bend the portion of the Fiber Optic cable outside the BCUII
beyond 120 mm diameter (4.8 in).

Ensure that door fully latches.
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Outdoor BCUII

The same procedure is followed for both ac and dc applications.

Procedure 17-6 Powering up an outdoor BCUII and heads

1 Verify that the customer supplied ac or dc power source is turned off.

2 Verify that the Master Circuit Breakers on the Surge module are turned off.

3 Verify that the power switch on the power supplies in the cabinet are turned
off.

4 Verify that all the circuit breakers on the Circuit Breaker card are pulled
out (off).

5 Verify the BCUII Power Switch on the Site Controller is in the OUT/OFF
position.

6 Turn on the circuit breaker for the customer supplied power.

7 Turn on the Master Circuit Breakers on the Surge module.

8 One at a time, turn on the power supplies in the cabinet. Verify that the
ACTIVE LED on each power supply is green.

9 Turn on (push in) the following circuit breakers on the Circuit Breaker card:

• HEATER (if used)

• DAC

• BCU

• AUX 1 and AUX 2 (if used)

10 Power up the BCUII by momentarily pressing the BCUII Power Switch so that
the switch is in the IN/ON position.

11 Verify that the Green STATUS led is on for the Site Controller and the Alarm
cards. Verify that the Green STATUS led is on or flashing (waiting for a sector
assignment) on the Modem cards.

12 Determine which heads (RFU 1–4) are connected to the BCU and which head
connects to which Modem card.

13 Inside the front of the cabinet, turn on the appropriate circuit breakers for
the heads.

14 At the BCUII, on each Modem card for each port that is connected to an
RF head, verify that:

• The green RX and Sync LEDs are on.

• The red RX and Sync LEDs are off.

Continued
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Procedure 17-6 Powering up an outdoor BCUII and heads (Continued)

15 Carefully close the BCUII front panel. While closing the front panel ensure
that cables are not pinched.

CAUTION
Do not bend the portion of the Fiber Optic cable outside the BCUII
beyond 120 mm diameter (4.8 in).

Ensure that door fully latches.
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Configuring the System
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It is beyond the scope of this procedure to provide information on how to configure the system.
Configuring the system is accomplished by running the AP Diagnostics, AP Commissioning,
and using the EMS.

The AP Diagnostics and AP Commissioning procedures are contained in the applicable Software
Release document (Software Release Binder) for the version software the system is running.

The EMS has online help to aid in running the procedures.
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Site calibration
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AP calibration is a tool required to calibrate the different RF link elements that exist on the
AP, with appropriate gain and loss values. Site installer performs site calibration as the first
step during site installation. AP calibration tool runs on the active site controller (SC) and does
not require SC-Modem connections. All calibration data entered is stored locally on the site
controller until the modem applications use it during the normal AP initialization.

During site installation, it is highly recommended that AP calibration is done before performing
AP diagnostics and AP site commissioning procedures. This way, during normal initialization,
after the site reboots following site diagnostics and commissioning, the newly calibrated values
are used to configure the gain and loss required in the RF elements.

NOTE
For DAP DUO, both the RF heads in a sector must have RF filters with the same
parameters installed (if any).

Before calibrating the site, obtain the site calibration data listed in Table 18-1.

Table 18-1 Site calibration data collection

Site Calibration

Parameter Name

Valid

Values/Ranges

(increments)

Applicable

Platform
Default Values

Sector1

Carrier1

Data

Sector2

Carrier1

Data

Sector3

Carrier1

Data

Sector4

Carrier1

Data

Sector1

Carrier2

Data

Sector2

Carrier2

Data*

Sector3

Carrier2

Data*

Sector4

Carrier2

Data*

AP Platform Type DAP DAP N/A

Antenna Gain1

(dBi)****

0-25 dBi

(0.5)

DAP 0 0 0

Antenna Gain2

(dBi)****

0-25 dBi

(0.5)

DAP 0 0 0

Antenna Gain3

(dBi)****

0-25 dBi

(0.5)

0

Antenna Gain4 (dBi)

****

0-25 dBi

(0.5)

0

Feeder Cable**

Length (m)

1- 100 m

(1)

1

Feeder Loss** (per

100 m)

0-16 dB

(0.1)

10

TTLNA Type

TTLNA Unique ID

(AISG TTLNA only)

Up to 19

characters

“ ”

TTLNA Low Freq

(GHz)

2.495-

2.690 GHz

(0.000125)

2.495

Continued
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Table 18-1 Site calibration data collection (Continued)

Site Calibration

Parameter Name

Valid

Values/Ranges

(increments)

Applicable

Platform
Default Values

Sector1

Carrier1

Data

Sector2

Carrier1

Data

Sector3

Carrier1

Data

Sector4

Carrier1

Data

Sector1

Carrier2

Data

Sector2

Carrier2

Data*

Sector3

Carrier2

Data*

Sector4

Carrier2

Data*

TTLNA High Freq

(GHz)

2.495-

2.690 GHz

(0.000125)

2.690

TTLNA Normal Rx

Gain

10-14 dB

(0.1)

12.0

TTLNA Bypass Rx

Gain

0-1 dB (0.1) 1.0

TTLNA Tx Loss 0-1 dB (0.1) 1.0

Channel Filter’s

Center Freq (GHz)***

N/A (1 kHz) 0 (no filter)

Channel Filter’s

Bandwidth (MHz)***

N/A (1 kHz) DAP 0 (no filter)

Block Filter’s High

Freq (GHz)***

N/A (1 kHz) DAP 0 (no filter)

Block Filter’s Low

Freq (GHz)***

N/A (1 kHz) DAP 0 (no filter)

* - Applicable to MC-DAP only (starting with WMX4.0).

** - Feeder Cable Length and Feeder Loss parameters are not applicable to DAPs. However, before
WMXAP_ R2.0_BLD-1.26.00, these parameters are accessible during calibration of DAPs. The value for
Feeder Loss must be reset to 0 for calibration of a DAP (Feeder Cable Length default is valid). After APSW
release WMX-AP_R2.0_BLD-1.26.00, these two parameters are no longer accessible during calibration of
DAPs.

*** - Applicable to DAP only (starting with WMX4.0). Though AP does not verify these parameters for valid
range (any values between 0 and about 4294 GHz are accepted with precision of +/-1 kHz), they are used
by EMS to verify AP configuration (Center Frequency and Bandwidth) before configuration download.

**** - Not needed in WMX4.0.

Perform Procedure 18-1 for site calibration.

Procedure 18-1 Site calibration

1 Obtain the calibration information listed in Table 18-1 before running calibration tool.

2 Open a terminal connection to the active SC.

Continued
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Procedure 18-1 Site calibration (Continued)

3 Run /usr/app/bin/apcalib.

4 Ensure that AP Calibration is selected, then press Enter to start the calibration tool.
On BCUI:

On BCUII:

Continued
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Procedure 18-1 Site calibration (Continued)

5 Select the AP RFH/platform type after entering the tool (BCUI only).

NOTE
BCUII supports only DAP, so the Platform selection screen is not shown.

Continued
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Procedure 18-1 Site calibration (Continued)

NOTE
The Platform type could be changed by clicking RESET at the bottom of the
screen.

6 Click Next at the bottom of the screen to display the General Calibration data.

7 If the displayed values are correct and match the values recorded in Table 18-1, and do not
require any changes, press Enter until the field that requires change is selected for editing.

8 If an invalid value is entered for a field, a message pops up to display the permissible range
for that field. Refer to Table 18-1 for valid ranges.

Continued
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Procedure 18-1 Site calibration (Continued)

9 While filling in data for any field, press space to check the currently stored value and the
default value for that field.

10 Click RESET at the bottom of the screen to discard the changes and to revert to the values
currently stored in the memory.

11 Enter the data for general calibration parameters and click Next at the bottom of the screen.
Continued
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Procedure 18-1 Site calibration (Continued)

12 Enter General Calibration data for carrier 2 of each sector.

NOTE
If this AP is not used as MC-DAP, retain default values for all the parameters.

13 Click Save to store the data entered.

14 Click EXIT to exit the tool.
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Currently stored calibrated values

To see the currently stored calibrated values, run /usr/app/bin/apcalib –print calib.

NOTE
The calibration data that this command shows varies for different Platform and AP
types.

root@hapWibbSc2:/# /usr/app/bin/apcalib -print calib

Printing Current Calibration data:

AP Platform Type: DAP

Carrier 1:

Sector1 Sector2 Sector3 Sector4

Feeder Cable Length (meter): 0 0 0 0

Feeder Loss (dB/100m): 10.0 10.0 10.0 10.0

Total Feeder Loss (dB): 0 0 0 0

Channel Filter Center Freq. (GHz): 3.500000 0.000000 3.600000 0.000000

Channel Filter Bandwidth (MHz): 7.000 0.000 7.000 0.000

High Block Filter Freq. (GHz): 0.000000 3.650000 0.000000 0.000000

Low Block Filter Freq. (GHz): 0.000000 3.700000 0.000000 0.000000

Carrier 2:

Sector1 Sector2 Sector3 Sector4

Feeder Cable Length (meter): 0 0 0 0

Feeder Loss (dB/100m): 10.0 10.0 10.0 10.0

Total Feeder Loss (dB): 0 0 0 0

Channel Filter Center Freq. (GHz): 0.000000 3.550000 0.000000 0.000000

Channel Filter Bandwidth (MHz): 0.000 7.000 0.000 0.000

High Block Filter Freq. (GHz): 0.000000 0.000000 0.000000 0.000000

Low Block Filter Freq. (GHz): 0.000000 0.000000 0.000000 0.000000

Resetting calibration data

The Calibration data can be reset from the Site Controller command-line interface using the
following command:
/usr/app/bin/apcalib -reset allcalib
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This removes any previous updates to the Calibration data and resets it to the default values.
Refer to Table 18-1 for default values.

Use this command ONLY in situations which require resetting all previous updates to the
Calibration data. For example, when an Alarm Card is replaced in an existing site.

NOTE
After executing this command again run AP Calibration tool to re-enter Calibration
data.
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Site commissioning
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Obtain the information listed in Table 18-2 before commissioning the site. The data is listed in
the same order as the site commissioning application requests it.

Table 18-2 Site commissioning data collection

Site Commissioning Parameter Valid Values/ Ranges Actual Value to be Entered

AP Domain Name <bcuname>.motorola.com

VLAN ID 1 – 2303, 2432 - 4094

AP IP Configuration Method 0 = Static, 1 = Dynamic Default
= 0

AP IP Address [IPv4] aa.bb.cc.dd

Subnet Mask [IPv4] 255.255.255.240

Default Gateway [IPv4] aa.bb.cc.dd

Primary DNS Server [IPv4] aa.bb.cc.dd

Secondary DNS Server [IPv4] aa.bb.cc.dd

EMS Address [IPv4 or FQDN] aa.bb.cc.dd

Backhaul Auto Negotiate 0 = Disabled, 1 = Enabled,
Default = 1 [BCUI]
Recommended value is 0.
(See Bulletin wimax_a_ap_001)
[BCUII] Recommended value is
1.

Backhaul Duplex (prompted if Backhaul
Auto Negotiate is set to 0)

0 = Half Duplex, 1 = Full
Duplex Default = 1

Backhaul Link Speed (prompted if
Backhaul Auto Negotiate is set to 0)

0 = 10 Mbit, 1 = 100 Mbit, 2 =
1000 Mbit Default = 1

Backhaul Auto MDI X (prompted if
Backhaul Auto Negotiate is set to 0)

0 = Disabled, 1 = Enabled
Default = 1

TRX Power Source (For BCUII this
prompt is hidden in later SW versions;
enter 0 if prompted)

0 = BCU, 1 = BBU, [BCUI Only]
2 = External Source, Default =
0

Local Admin User Name Default = apadmin

Local Admin User Password XXXX

Unix Root Account Password XXXX
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Remember to commit the commissioning data, by selecting 1 at this step. Table 18-3 lists
the LMT certification information.

Table 18-3 LMT certification information

LMT Security Parameter Valid Values/Ranges Actual Value to be Entered

Country Name 2 letter code, Default = US

Organizational Name Company Name Eg: Sprint

Common Name FQDN of your server

Perform Procedure 18-2 for site commissioning.

Procedure 18-2 Site commissioning

1 Install all Modems and the Site Controller.

2 Connect to the Controller console. Refer to Connecting to the site controller
console – BCUI on page 18-14 and Connecting to the BCUII site controller
console on page 18-14.

3 Power-cycle or reboot the AP.

4 A message appears on the console indicating that the site commissioning data
is not valid.

Site Commissioning must be performed if there is no site commissioning
data. If site commissioning data exists and is valid, the application starts
automatically.

5 When the AP completes initialization, login as root.

6 Verify that the system time is valid, using the /bin/date command.

NOTE
A valid system time is anything between the year 2000 to the year
2037. If the year does not fall within the valid range, set a valid
system time before proceeding.

If the system time is invalid, run the following commands to set a
valid system time and to sync the system time to the hardware
clock.
/usr/app/bin/jtime 0220120008
sleep 1
/sbin/hwclock --systohc
The format of the date is MMDDHHmmYY.

7 Run the site commissioning application using the following command:
/usr/app/bin/apcommission

Continued
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Procedure 18-2 Site commissioning (Continued)

8 When prompted, enter the appropriate site commissioning data from the
information collected during the pre-commissioning. Refer to Table 18-2.

NOTE
The default user name is apadmin for creating the local admin
account.

9 Enter 1 to commit commissioning data. The site controller continues to boot.

10 When prompted, enter the appropriate LMT certificate information collected
during the pre-commissioning. Refer to Table 18-3.

11 Skip this step if the TRX power source value was not changed during the AP
commissioning.

Run the following command to configure the alarm values in the Alarm card
as per the new TRX power source value.
/usr/app/bin/apcalib -reset_after_trx_change alarm

12 Reboot the site controller.

13 To archive the site commissioning data, perform the following:

• When the AP completes initialization, log in as root.
User: root
password: The password entered during the site commissioning
procedure.

• Run the following command:
/usr/app/bin/apcommission –print >
/data/site_commissioning_data.txt

• Transfer the file /data/site_commissioning_data.txt to an appropriate
host in the network using sftp. This may be the EMS or another host
running a sftp server.

14 The modems begin the software loading process. Wait for the modems to
reboot twice.

NOTE
The modems do not reachmac_state=2 and the RF head code load
does not happen. This is normal.

15 Install all modems and site controllers.

16 Reboot the site controller.

17 Start the Site Commissioning. Reboot the site controller once the
commissioning is complete.

NOTE
Ping the EMS address provided during the Site Commissioning.
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Connecting to the site controller console – BCUI

Procedure 18-3 Connecting to the BCUI site controller console

1 Connect the laptop to the front panel serial port on the Site Controller using a
serial cable.

2 Start the terminal application, Tera Term Pro.

3 Select the serial connection and the appropriate COM port (typically COM1).

4 Configure the serial connection as follows:

• 9600 baud

• 8 bit data

• no parity

• 1 stop bit

• no flow control

Go to Setup > Serial Port to configure.

Connecting to the BCUII site controller console

There are two ports available on BCUII to provide a terminal access to its controller:

• mini-USB port on the front panel of the controller

• RS232 port (Control Port) on the front panel of the BCUII chassis

The mini-USB port is the primary console of the controller. This port allows the users to view
the console prints during the controller boot-up. It also allows the users to view and edit the
boot parameters for the controller. The Control Port does not have these functions. This is the
key difference between the mini-USB port and the Control Port. Control Port is used to log in
only after the controller software initialization.

The following procedures provide the steps to connect the ports to the controller to have a
terminal access.

Procedure 18-4 Connecting to the mini-USB port

1 Connect a mini-USB cable from the laptop to the mini-USB port on the
controller. The laptop automatically detects the new device and configures it.
Else, perform Procedure 18-8.

2 Start the terminal application, Tera Term Pro.

3 Select the serial connection and the appropriate COM port.

To find the list of available COM ports, right click My Computer and select

Continued
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Procedure 18-4 Connecting to the mini-USB port (Continued)

the Hardware tab. Go to Device Manager > Ports > Silicon Labs. The
first Silicon Labs COM port listed is the Site Controller console.

NOTE
Windows may assign new COM port numbers when a new controller
is connected.

4 Configure the serial connection as follows:

• 115200 baud

• 8 bit data

• no parity

• 1 stop bit

• no flow control.

Go to Setup > Serial Port to configure.

Procedure 18-5 Connecting to the control port

1 Connect the laptop to the Control Port on the BCUII using a serial cable.

2 Start the terminal application. For example, Tera Term Pro.

3 Select the serial connection and the appropriate COM port (typically COM1).

4 Configure the serial connection as follows:

• 9600 baud

• 8 bit data

• no parity

• 1 stop bit

• no flow control.

In Tera Term Pro, select Setup > Serial Port to configure.

Procedure 18-6 Connecting to the 2xModem

1 Connect the laptop to the front panel serial port on the Modem using a serial
cable.

2 Start the terminal application, Tera Term Pro.

3 Select the serial connection and the appropriate COM port (typically COM1).
Continued
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Procedure 18-6 Connecting to the 2xModem (Continued)

4 Configure the serial connection as follows:

• 9600 baud

• 8 bit data

• no parity

• 1 stop bit

• no flow control.

In Tera Term Pro, select Setup > Serial Port to configure.

Procedure 18-7 Connecting to the 4xModem

1 Connect a mini-USB cable from the laptop to the mini-USB port on the
4xModem. The laptop automatically detects the new device and configures it.
Else, perform Procedure 18-8.

2 Start the terminal application, Tera Term Pro.

3 Select the serial connection and the appropriate COM port.

To find the list of available COM ports, right click My Computer and select
the Hardware tab. Go toDevice Manager > Ports > Silicon Labs. The first
Silicon Labs COM port listed is the modem console.

NOTE
Windows may assign new COM port numbers when a new modem
is connected.

4 Configure the serial connection as follows:

• 115200 baud

• 8 bit data

• no parity

• 1 stop bit

• no flow control.

Go to Setup > Serial Port to configure.
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Procedure 18-8 is BCUII specific and it must be performed only once, and only if manual
software update is necessary.

Procedure 18-8 Connecting USB to UART

1 Download the driver, CP210x VCP Win2k XP s2k3.exe.

2 Execute the downloaded driver. Follow the installation wizard prompts.

NOTE
At the end of the process, DO NOT check the run the installation
check box when prompted.

3 Download the installer, an335sw.zip file to the same location where the
driver was downloaded.

4 Unzip the file. Copy the DriverInstaller.exe to
C:\SiLabs\MCU\CP210x\Windows_2K_XP_S2K3_Vista.

NOTE
Do not unzip the .ini file.

5 Execute the DriverInstaller.exe file.

6 Reboot the PC/laptop.

68P09306A99-E 18-17

OCT 2010



Site diagnostics Chapter 18: Site Commissioning

Site diagnostics
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

This section describes procedures used during the site installation. Refer to WiMAX FRU
documentation for instructions on the tool usage after AP hardware is replaced.

The AP Diagnostics application, apdiag is used to detect FRU presence and alarms, run
equipment tests, program RF Heads, and execute the site installation procedure.

NOTE
This tool must be run when installing the site for the first time, or after FRU
replacement (including MC-DAP and DAP DUO installation).

NOTE

• The BCU must be taken out of service (put in test mode) to run the site
installation procedure. When the AP Diagnostics is completed, the site must be
rebooted to bring the site back to normal operating state (out of test mode).

• Refer to Site Installation Procedure Options to determine when to run this
procedure.

Table 18-4 Verifying the cards

BCUI BCUII

Connect to the ACTIVE controller console. Connect to the controller console.

Verify that all boards are installed in the
BCU chassis:

• redundant SC

• alarm card

• modem(s)

• power supplies

Verify all the cards are installed in the BCU
chassis:

• IO card

• modem(s)

Procedure 18-9 Site diagnostics

1 Log in as root.

2 Start the AP Diagnostics application, apdiag in the /usr/app/bin directory.

root@unknown:/root> /usr/app/bin/apdiag

Continued
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Procedure 18-9 Site diagnostics (Continued)

3 The Main Menu is displayed. Choose option 1, to enter the BCU diagnostics submenu.

Motorola WiMAX AP Diagnostic Tool

Copyright (C) 2006-2009 Motorola, Inc.

****** Main Menu ******

Choose from the following options:

1) BCU Diagnostics

2) Site Controller Diagnostics

3) Modem Diagnostics

?) Help

E) Exit

> 1

****** BCU Diagnostics Sub-menu ******

Choose from the following tests:

1) BCU Information

2) Site Initialization Procedure (FULL OUTAGE)

>

4 Type 2 to begin the site installation procedure.

a. 2

5 The BCU must be in Full Test mode to run site installation. Else, apdiag prompts to place
the BCU in Test mode. To ensure that a site is not inadvertently taken out of service, apdiag
asks the user to enter 1 twice before starting the test mode.

WARNING: BCU is not in Test mode!

Enter '1' to place the BCU in Test mode,

or any other key to exit: 1

This will take the BCU out of service!

If you're sure you want to continue, enter '1'

or any other key to exit: 1

Please wait...

Running test, please wait...

Continued
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Procedure 18-9 Site diagnostics (Continued)

Allow the modems to finish booting. If the site was not previously commissioned, it may take
up to three minutes.
During this procedure, verify the items listed in Procedure 18-10.

6 If any test fails, re-run the test when the problem is fixed.

NOTE
Each test can be run individually. For example, to set sector and carrier IDs from
the Main Menu, choose 3 for theModem menu, enter the modem number, choose
2 for the RF Head Menu, enter the RF head number when prompted, enter 1 to
set sector and carrier IDs, then enter the sector and carrier IDs as above.

Enter ? for the help screen.

7 Reboot the controllers when finished.

NOTE
BCUII has one controller only.

Procedure 18-10 Verification

1 Verify that all installed cards are listed as PRESENT.

NOTE
The output shown is an example and may not reflect a given site
configuration.

BCUI

FRU Status:

----------

Alarm Card: PRESENT

Controller 1 (slot 2): PRESENT

Controller 2 (slot 3): PRESENT

Modem 1 (slot 4): PRESENT

Modem 2 (slot 5): PRESENT

Modem 3 (slot 6): PRESENT

Modem 4 (slot 7): PRESENT

Power Supply 1: PRESENT

Power Supply 2: PRESENT

Power Supply 3: PRESENT

MSO: PRESENT

Continued
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Procedure 18-10 Verification (Continued)

BCUII

FRU Status:

----------

Controller: PRESENT

Modem 1 (middle slot): PRESENT

Modem 2 (outer slot): PRESENT

MSO: NOT PRESENT

GPSR: PRESENT

IO Card: PRESENT

Alarm Expansion NOT PRESENT

2 Verify that none of the BCU alarms are ALARMED. If an alarm is triggered,
resolve the condition.

NOTE
Most of the alarms are fixed by replacing the applicable FRUs. If
the BCU door is open, a Door Alarm is expected.

BCUI

BCU Alarms Status:

-----------------

Power Supply 1 Voltage Alarm: Not Alarmed

Power Supply 1 Temperature Alarm: Not Alarmed

Power Supply 1 Input Alarm: Not Alarmed

Power Supply 1 Output Alarm: Not Alarmed

Power Supply 2 Voltage Alarm: Not Alarmed

Power Supply 2 Temperature Alarm: Not Alarmed

Power Supply 2 Input Alarm: Not Alarmed

Power Supply 2 Output Alarm: Not Alarmed

Power Supply 3 Voltage Alarm: Not Alarmed

Power Supply 3 Temperature Alarm: Not Alarmed

Power Supply 3 Input Alarm: Not Alarmed

Power Supply 3 Output Alarm: Not Alarmed

Customer Power Alarm: Not Alarmed

GPS Power Alarm: Not Alarmed

MSO Fault Alarm: Not Alarmed

Relay 1 Alarm: Not Alarmed

Relay 2 Alarm: Not Alarmed

Cabinet Under-Temperature Alarm: Not Alarmed

Cabinet Over-Temperature Alarm: Not Alarmed
Continued
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Procedure 18-10 Verification (Continued)

surge Alarm: Not Alarmed

Door 1 Alarm: Not Alarmed

Door 2 Alarm: Not Alarmed

BCUII

BCU Alarms Status:

-----------------

Power Supply Output Voltage Alarm: Not Alarmed

Power Supply Input Voltage Alarm: Not Alarmed

Power Supply Fan Failure Alarm: Not Alarmed

Power Supply High Temp Alarm: Not Alarmed

Power Supply Very High Temp Alarm: Not Alarmed

GPS Power Alarm: Not Alarmed

MSO Power Alarm: Not Alarmed

MSO Fault Alarm: Not Alarmed

Cabinet Under Temp Alarm: Not Alarmed

Cabinet Over Temp Alarm: Not Alarmed

Cabinet Very Over Temp Alarm: Not Alarmed

BCU Door Alarm: Not Alarmed

Cabinet 1 Alarm: Not Alarmed

Cabinet 2 Alarm: Not Alarmed

Cabinet 3 Alarm: Not Alarmed

Cabinet 4 Alarm: Not Alarmed

3 Verify the satellite status.

Satellite Status:

----------------

Maximum visible satellites: 12

Channel Sat. ID Mode Signal IODE

------- ------- ---- ------ ----

1 21 0 0 100

2 26 5 52 11

3 18 8 54 8

4 29 8 48 211

5 7 8 45 2

6 6 5 45 48

7 9 8 49 197

8 22 8 51 195

9 3 0 0 0

10 0 0 0 0
Continued
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Procedure 18-10 Verification (Continued)

11 0 0 0 0

12 0 0 0 0

4 Verify that all GPSR self tests have Passed. If any of these tests fail, replace
the GPSR and re-run the test.

In a lab setup, the Antenna Status may fail (due to an Under-Current alarm) if
the GPS antenna is not connected directly to the GPSR.

NOTE
On BCUII step 4 appears before step 3.

GPSR Self Test Results:

----------------------

Channel 1 Correlation: Passed

Channel 2 Correlation: Passed

Channel 3 Correlation: Passed

Channel 4 Correlation: Passed

Channel 5 Correlation: Passed

Channel 6 Correlation: Passed

Channel 7 Correlation: Passed

Channel 8 Correlation: Passed

Channel 9 Correlation: Passed

Channel 10 Correlation: Passed

Channel 11 Correlation: Passed

Channel 12 Correlation: Passed

Manuf. Data Checksum Status: Passed

Oscillator Checksum Status: Passed

Temp Sensor Checksum Status: Passed

ROM Status: Passed

RAM Status: Passed

Temperature Sensor Status: Passed

RTC Status: Passed

Antenna Status: Passed
Continued
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Procedure 18-10 Verification (Continued)

5 Verify that the TCXO in each Site Controller is Good. If the TCXO has failed,
replace the associated Site Controller.
BCUI

TCXO Status:

-----------

Controller Slot TCXO Status

---------- ---- -----------

SC1 2 Good

SC2 3 Good

BCUII

TCXO Status:

-----------

Controller TCXO Status

---------- -----------

SC Good

6 For each modem, verify that the FRU Part Number and Serial Number match
the numbers that are located on the two tabs that lock the modems into the
BCU. Then verify that the correct RF Heads are listed as Connected. Perform
this step for each modem.

NOTE
If the current modem is a 4xModem, this step shows additional
RF Head details, on Fiber Port D, if connected. Also if other
unsupported conditions exist, this installation procedure is aborted
with an alert. Refer to 4xModem diagnostics special cases on page
18-29 for more information.

Information for Modem 4 (slot 7):

-----------------------

EID Information:

---------------

Board Type: 0x0013, 0x0003

FRU Part Number: STLN6398GA

FRU Serial Number: 170G6T04W0

Description: WiMax Modem

HAL Compatibility: {0x01, 0x01, 0x00}

MAC Address: 00:E0:0C:F9:EB:58

MAC Mask: 0x0003 (4 addresses)

Continued
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Procedure 18-10 Verification (Continued)

Kit Number: STLN6398GA

Kit Serial Number: 170G6T04W0

User Defined Field:

Running test on Modem 4 (slot 7), please wait (up to 120 seconds)...

RF Head Connection Status (2x Modem 4, slot 7):

-------------------------------------------------

Fiber Port A: Sector 2 Carrier 1, RF Head Type = DAP Ix RF Head

Fiber Port B: Sector 1 Carrier 1, RF Head Type = DAP Ix RF Head

Fiber Port C: NOT connected

7 For each connected RF Head, verify that the communication connection has
been established, and enter the correct sector and carrier ID (1-based) for the
RF Head. Refer to RFH to sector and carrier ID mapping information data
collection section in Site diagnostics data collection on page 18-30.

NOTE
DAP displays both sector and carrier IDs programmed to the RF
head. It allows the user to set carrier ID to 2 on BCUII only.

BCUI (DAP)

The RF Head is now initialized. Its Sector ID needs to

be set at this time.

Changing Sector and Carrier IDs for RF Head 1, Modem 1

Current Sector ID (1-based): 1

Current Carrier ID (1-based): 1

***NOTE*** BE SURE TO USE CORRECT SECTOR ID NUMBERING SCHEME

Enter Sector ID (1 to 4), or 'E' to leave Sector and Carrier IDs

unchanged: 2

Carrier ID was set to 1 based on your AP type

Running test, please wait...

RF Head successfully set to sector 2 carrier 1
Continued
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Procedure 18-10 Verification (Continued)

BCUII

The RF Head is now initialized. Its Sector ID needs to

be set at this time.

Changing Sector and Carrier IDs for RF Head 1, Modem 1

Current Sector ID (1-based): 1

Current Carrier ID (1-based): 1

***NOTE*** BE SURE TO USE CORRECT SECTOR ID NUMBERING SCHEME

Enter Sector ID (1 to 4), or 'E' to leave Sector and Carrier IDs

unchanged: 2

Enter Carrier ID (1 to 2), or 'E' to leave Sector and Carrier IDs

unchanged: 2

Running test, please wait...

RF Head successfully set to sector 2 carrier 2

NOTE
A valid license is required to activate an RF Head though the AP
diagnostics tool on the BCUII allows the setting of carrier ID to 2.

8 Verify that the General Calibration data is configured successfully on the
RF Head.

Running General Calibration Diagnostics ...

General Calibration data configured during AP Calibration:

Antenna 1 Gain : 0.0 dBi

Antenna 2 Gain : 0.0 dBi

Feeder Length : 0 m

Loss per 100 meters : 10.0 dB/m

Total Feeder Loss : 0.0 dB

Channel Filter Center Frequency (GHz): 0.000000

Channel Filter Bandwidth (MHz): 0.0

Block Filter Low Frequency (GHz): 0.000000

Block Filter High Frequency (GHz): 0.000000

Continued
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Procedure 18-10 Verification (Continued)

Running test, please wait...

General Calibration data got configured on the RFH.

NOTE
The RF Filter information is displayed only for DAP.

9 Verify that the BLO calibration data is retrieved from each TRX and stored
successfully. Refer to BLO verification steps in Site diagnostics data collection
on page 18-30.

Running BLO Calibration Diagnostics ...

Getting BLO data from TRX 1 ...

BLO data retrieved from the RFH.

Getting BLO data from TRX 2 ...

BLO data retrieved from the RFH.

Updating BLO calibration data in Alarm Card ...done.

10 Verify that the TTLNA calibration data is configured successfully on the
TTLNA, if connected on the sector assigned to the RF Head:

Running TTLNA Calibration Diagnostics ...

TTLNA Calibration data entered during AP Calibration:

TTLNA Type : AISG Compliant

TTLNA ID : CC12345678901234567

TTLNA Low frequency : 2.495000 GHz

TTLNA High frequency : 2.690000 GHz

TTLNA Normal Rx Gain : 12.0 dB

TTLNA Bypass Rx Gain : 1.0 dB

TTLNA Tx Loss : 1.0 dB

Running test, please wait...

Calibration data got configured on the TTLNA
Continued
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Procedure 18-10 Verification (Continued)

AISG TTLNA supports freq range: 2.4950 to 2.6900 GHz

AISG TTLNA Applies Normal Rx gain of 25.5 dB

11 When the site installation is complete, the RF Head configuration diagnostics
is displayed:

Site Installation Procedure completed.

RF head configuration data collected for now:

--------------------------------------------

Modem 1:

BBB port A: -- Multi-Carrier

Sector: 2 Carrier: 2

RFH ID: 6

RFH Type: DAP Vx SN: 170Z8X06T0

BBB port B: -- Multi-Carrier

Sector: 1 Carrier: 1

RFH ID: 1

RFH Type: DAP Vx SN: 170Z8X06SX

Modem 2:

BBB port A: -- Multi-Carrier

Sector: 2 Carrier: 2

RFH ID: 2

RFH Type: DAP Vx SN: 170Z8X06T1

BBB port B: -- Multi-Carrier

Sector: 1 Carrier: 2

RFH ID: 5

RFH Type: DAP Vx SN: 170Z8X06TA

If any issues with RF head configuration are detected, you

MUST correct them before bringing
this site in service!

Keep a record of the RFH IDs reported for each RF Head in Table 18-5. These
RFH IDs are used to report events and alarms for each RF Head in the EMS.

NOTE
The possible values of RF Head Mode are:

• Single-Carrier

• Multi-Carrier

• DAP DUO

• MISCONFIGURED
Continued

18-28 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation 4xModem
diagnostics special cases

Procedure 18-10 Verification (Continued)

TheMISCONFIGURED RF Heads do not have RFH IDs and are not
reported to the EMS in inventory. Generic RF Heads configuration
rules to check if configuration errors are reported are available in
Site diagnostics data collection on page 18-30.

4xModem diagnostics special cases

During the AP site installation modem diagnostics, if the current modem is a 4xModem, this
step may have special cases.

• 4xModems are not supported on BCUI hardware. Do not place 4xModems into a BCUI.

• If a mixed 2xModem and 4xModem configuration is detected during installation on a BCUII:

Remove power from both the modems

Remove either the 2xModem or the 4xModem

Reboot the site controller

Restore the power to the modem

• The modem diagnostics may show additional RF Head details, on Fiber Port D, if an RF
Head is connected.

Now running: Initializing Modem 1, slot 4

Detecting modem, please wait...

Connection to 4xModem in slot 4 established!

Pausing 10 seconds to allow the Baseband Bus to initialize; please wait...

Running test, please wait...

Information for Modem 1 (slot 4):

-----------------------

EID Information:

---------------

Board Type: 0x0013, 0x000A

FRU Part Number: STLN6680BA

FRU Serial Number: 170Z8M06Z3

Description: WiMax Flex4s Modem

HAL Compatibility: {0x00, 0x01, 0x00}
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MAC Address: 00:1F:C4:F6:A1:98

MAC Mask: 0x0003 (4 addresses)

Kit Number: STLN6680BA

Kit Serial Number: 170Z8M06Z3

Running test, please wait (up to 300 seconds)...

RF Head Connection Status:

-------------------------

Fiber Port A: NOT connected

Fiber Port B: NOT connected

Fiber Port C: NOT connected

Fiber Port D: Sector 1 Carrier 1, RF Head Type = DAP IIx RF Head

If the above information is incorrect, replace the modem and
re-run this test.

Site diagnostics data collection

Obtain the site diagnostics data information as shown in Table 18-5, before running the
diagnostics on the site.

Table 18-5 Site diagnostics data collection

RFH Label Sector ID
Mapping Carrier ID Mapping* RFH ID**

1

2

3

4

5

6

7

8

* - Carrier ID is applicable for DAP. It must be 1 for DAP or DAP DUO; 1 or 2 for MC-DAP.
** - Obtained after AP diagnostics. Refer to Site diagnostics on page 18-18.
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RF Head configuration validation criteria

• All RF Heads must be of the same type (that is, all DAPs)

• All RF Heads must be in the same band (that is, 2.3 GHz, 2.5 GHz, or 3.5 GHz)

• Each configured DAP sector must have carrier 1

• One or more sectors of MC-DAP may have carrier 2 in addition to carrier 1

• MC-DAP must have carriers of the same sector assigned to RF Heads connected to
different modems.

• In DAP DUO two of RF Heads connected to the same modem may have the same sector ID
(to form the DAP DUO sector). Such RF heads must have carrier ID equal to 1.

• Mixing DAP DUO and MC-DAP is not allowed.

• MC-DAP and DAP DUO are allowed on BCUII with 4X modems only (Multi-Carrier and DAP
DUO sectors must have DAP Vx RF Heads only).

BLO data validation criteria

• BLO data in AC is all zeros and GAP TRX comes from factory programmed with BLO data
values for this site. BLO data is written into AC from each TRX, the first time the diag is
launched.

• BLO data stored on AC and TRX are the same, no update is required.

• BLO data stored in TRX is different from the one stored in AC. It happens when TRX is
replaced, AP diag prompts the user to confirm if BLO data needs to be written back to
TRX from AC.

• If both AC and TRX have no BLO data, AP diag needs to prompt the user to log in through
TRX MMI and enter BLO data.

• If the diagnostics procedure indicates that there is a need to enter the BLO data through
TRX MMI when they are not retrieved from the RF Head, enter the BLO data values
required for the different optional filter types through the TRX MMI console. Refer to
Procedure 18-11 for the TRX MMI login procedure.

Verification of the BLO data Once apdiag BLO calibration diagnostic step is executed,
the BLO data stored in the alarm card, could be viewed using the /usr/app/bin/apcalib
–print blo command.

Re-entering the BLO data Removal of BLO data from the alarm card

Once apdiag BLO calibration diagnostic step is executed, BLO data is copied from TRXs to
the alarm card.

The BLO data could be removed from the alarm card using the /usr/app/bin/apcalib –reset
blo command.
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NOTE
The BLO calibration data could be removed for all sectors using this command.
Executing the apdiag BLO calibration step on all sectors re-populates the data into
the alarm card.

Enter BLO data through TRX MMI

The TRX MMI could be accessed from the BHP MMI with the following commands:

Procedure 18-11 Enter BLO data through TRX MMI

1 Obtain the TRX device handle, physap_rfh_list_devices.

******************************************

RF Head Devices

******************************************

Devices Created: 3

Device Handle: 3

Device Type: SIB

Device State: Initialized

BBB ID: 0

Device Handle: 4

Device Type: TRX

Device State: Initialized

BBB ID: 0

Slot: 0

Transmitter State: OFF

Device Handle: 5

Device Type: TRX

Device State: Initialized

BBB ID: 0

Slot: 1

Transmitter State: OFF

value = 25 = 0x19

Continued
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Procedure 18-11 Enter BLO data through TRX MMI (Continued)

2 Establish a remote connection to TRX MMI using the physap_rfh_remote_login <TRX
device handle> command.

The TRX MMI prompt for the chosen TRX appears.

"WIMAX_TRX>"

Once done with the TRX MMI, press Ctrl-N to close the remote connection and return
to the BHP MMI prompt.

3 The TRX EEPROM could be read and written with byte values using the following commands:

NOTE
Address and data values are in hex and do not require "0x" prefix)

### eeprom read
er addr

CAUTION
Be careful while writing into eeprom. Cross check the values before writing them
as these commands could be destructive. Incorrect entry of the data at an invalid
address could adversely affect the functioning of the RF head.

### eeprom write
ew addr data

TRX EEPROM BLO info locations

-----------------------------

The BLO info is located in the TRX EEPROM as follows ...

Name Addr,Hex Length,Bytes

--------------- -------- ------------

BLO_TYPE 1400 1

FILTER_CEN_FREQ 1401 2

FILTER_CEN_BW 1403 2

BLO_NUM_PAIRS 1405 1

BLO_FREQUENCY_0 1406 2

BLO_FREQENCY_1 1408 2

BLO_FREQENCY_2 140A 2

BLO_FREQUENCY_3 140C 2

BLO_FREQENCY_4 140E 2

BLO_OFFSET_0 1410 1

BLO_OFFSET_1 1411 1

BLO_OFFSET_2 1412 1

BLO_OFFSET_3 1413 1

BLO_OFFSET_4 1414 1 Continued
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Procedure 18-11 Enter BLO data through TRX MMI (Continued)

3 Execute the apdiag again.
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Site alarm configuration
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The Customer Alarm Configuration feature provides a mechanism for customers to utilize the 16
inputs on the Alarm Card of BCUI or 12 Customer I/O inputs on the front panel of the BCUII to
detect and report customer defined alarms. The use of these inputs is optional.

NOTE

• The screenshots and the settings provided in this procedure are for example
purpose only.

• This tool requires a minimum of 80x40 (standard) sized terminal window.

• Refer to Site Installation Procedure Options to determine when to perform this
procedure.

Procedure 18-12 Site alarm configuration

1 Record the required alarm configuration settings as shown in Alarm configuration on page
18-43 before running the configuration tool.

2 Open a terminal connection to the active SC.

3 Execute the /usr/app/bin/apcalib –reset alarm command to initialize the alarms to
values applicable for the load that is being installed.

4 Execute the /usr/app/bin/apcalib command.

NOTE
The AP Calibration tool option is not available on later versions of the BCUII
software.

Continued
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Procedure 18-12 Site alarm configuration (Continued)

5 Use Up or Down arrows to select the Alarm Configuration option, then press Enter to
start the Alarm Configuration Tool.

NOTE
The Alarm Configuration tool option is the only option available on later versions
of the BCUII software.

6 Select the ENTER option to confirm, or the EXIT option to return to the previous screen.

Continued
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Procedure 18-12 Site alarm configuration (Continued)

7 When ENTER is selected, the configuration screen for alarm 1 is displayed. Each of the 16
alarms for the BCUI or 12 alarms for the BCUII have their own screen.

Continued
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Procedure 18-12 Site alarm configuration (Continued)

8 For each alarm to be configured:

1. Choose the desired Alarm State.

Open Circuit indicates that the alarm triggers if the circuit is open.

Closed Circuit indicates that the alarm triggers if the circuit is closed.

Not Used indicates that no alarm is sent. In this case, Alarm Severity and Alarm
Text could not be set.

2. Choose the desired Alarm Severity to be reported to the EMS when the alarm is
triggered.

3. (Optional) Enter a description of the alarm in the Alarm Text field. The maximum
length is 50 characters; if this limit is exceeded a popup message is displayed.

4. After configuring the current alarm

Select NEXT to configure the next alarm.

Select RESET to clear changes to the current alarm.

Select BACK to go to the previous screen to navigate among alarms.

Use BACK or NEXT repeatedly until the desired alarm is reached.

5. If the TRX power source is set to BBU during the AP Commissioning, only the first
eight alarms (1 to 8) could be configured on BCUI. Refer to Table 18-2.

Continued
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Procedure 18-12 Site alarm configuration (Continued)

To bypass the remaining alarms, select SKIP. All 12 alarms could be configured on a BCUII
setup.

Continued
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Procedure 18-12 Site alarm configuration (Continued)

After all 16 alarms for BCUI or 12 alarms for BCUII are configured, the final confirmation
screen is displayed.

Continued
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Procedure 18-12 Site alarm configuration (Continued)

• Select SAVE to store the alarm configuration to the BCU.

• select BACK to return to the last alarm

• START to return to the initial screen

• EXIT to close the tool.

Once the data is saved, select EXIT to exit the tool.

Continued
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Procedure 18-12 Site alarm configuration (Continued)

9 To verify the alarm configuration at the command-line, execute /usr/app/bin/apcalib
–print alarm.

NOTE
There are 16 alarms for BCUI or 12 alarms for BCUII.
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Alarm configuration

Before reaching the site, obtain the correct settings for the Customer Alarms.

Alarm configuration is optional. The default settings are as follows:

• Alarm State: Closed Circuit

• Alarm Severity: Minor

• Alarm Text: (empty)

If the TRX power source is set to BBU during the AP Commissioning for BCUI, alarms 9
through 16 are hardcoded to the values shown in Table 18-6. These values cannot be modified.

Table 18-6 Alarm information

Alarm Circuit Status Alarm description

Alarm 9 Open circuit Minor AP BBU Door Intrusion Alarm

Alarm 10 Open circuit Minor AP BBU Battery Discharge Alarm

Alarm 11 Open circuit Minor AP BBU AC Surge Protect Alarm

Alarm 12 Open circuit Minor AP BBU AC Failure Alarm

Alarm 13 Open circuit Minor AP BBU Minor Failure Alarm [BCUI only]

Alarm 14 Open circuit Minor AP BBU Major Failure Alarm [BCUI only]

Alarm 15 Open circuit Minor AP BBU Over Temperature Alarm [BCUI
only]

Alarm 16 Open circuit Minor AP BBU Rectifier Failure Alarm [BCUI only]

Table 18-7 Customer alarms

State Severity Description

Alarm 1 Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 2 Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 3 Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 4 Open circuit Closed
circuit Not used

Critical
Major
Minor

Continued
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Table 18-7 Customer alarms (Continued)

State Severity Description

Alarm 5 Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 6 Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 7 Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 8 Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 9 * Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 10 * Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 11 * Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 12 * Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 13 *
(BCUI only)

Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 14 *
(BCUI only)

Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 15 *
(BCUI only)

Open circuit Closed
circuit Not used

Critical
Major
Minor

Alarm 16 *
(BCUI only)

Open circuit Closed
circuit Not used

Critical
Major
Minor

* Configurable only if TRX Power Source is not set to BBU during the AP
Commissioning.

18-44 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Site bootstrapping

Site bootstrapping
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Initial configuration of AP-EMS communications

NOTE

• The operator must verify that the AP has at least WMX3.0.1 software and the
EMS is upgraded to WMX4.0 software.

• The operator must refer to the release notes for any unique configuration
requirements of the EMS.

• Refer to Site Installation Procedure Options to determine when to perform this
procedure.

The AP must be set up properly to provide a secure communications link to the EMS. After an
AP is added to the EMS (see EMS online help), the AP must perform bootstrapping to establish
secure communications between the AP software applications and the EMS. This section
provides instructions to perform bootstrapping on the AP.

Prerequisites

1. The AP has an initial software load installed and site commissioning has been performed
successfully.

2. The operator is able to ping the EMS from the AP.

3. On the EMS, the AP has been added and is showing a status of Not Present (gray-colored
icon).

4. On the EMS, the AP has at least one sector added.

5. The AP in question has NEVER been bootstrapped to this EMS in the past. If the AP
has been bootstrapped to this EMS before, the user must follow Re-configuring AP-EMS
communications on page 18-48.
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AP-EMS bootstrapping procedure

Procedure 18-13 AP-EMS bootstrapping procedure

1 Validate that all IP network configuration information has been entered
correctly through the LMT. In particular, verify that the EMS IP address is
correct and can be reached from the AP.

NOTE
Refer to LMT Command Reference for details on using the LMT.

2 Obtain the Engine ID from the EMS. The EMS provides the engine ID after
adding an AP under the properties window . See EMS online help for pulling
up AP properties.

3 Obtain bootstrap ftp username and password for the EMS. These are
configured at the time of EMS installation. See EMS online help for pulling
up these values.

4 Initiate the bootstrap procedure through the LMT. Refer to LMT Command
Reference for details.

NOTE
In case of any errors, check /tmp/bootstrap.log on the AP site
controller for AP-side bootstrapping logs. This log file is cleared
once the AP rebooted.

The bootstrap procedure could be done through a remote terminal to the SC
of the AP using the following command:
/usr/app/bin/bootstrap <ftpUsername> <ftpPassword> <EngineID>

Example:
/usr/app/bin/bootstrap myUsername myPassword
800000A10300e00cf9f213

5 Verify that the bootstrapping has been processed on the EMS using
Procedure 18-14.

There are two ways of knowing when the bootstrapping data has been received and processed
on the EMS.

Procedure 18-14 Verifying the bootstrapping data

1 Right click the AP and select Event Viewer. Verify that the timestamps for
events that appear are recent. See EMS online help for details.

2 Verify that an inventory refresh could successfully be performed by Go to the
AP Node Properties window, and select Refresh Inventory Data from the
Tools menu. See EMS online help for details.

Continued
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bootstrapping procedure

Procedure 18-14 Verifying the bootstrapping data (Continued)

NOTE
If the events could be seen on the EMS through the event viewer
(see EMS online help), then reboot of the AP is not required.
Generally this is the case when using a WMX1.0 or later and/or on
a machine that has been previously bootstrapped in the past). If
no events appear on the EMS after about 5-10 minutes, reboot the
AP either through LMT or a remote terminal to the SC of the AP.
Rebooting takes a few minutes to complete.

Once the EMS shows a gold or green status, communication
between the AP and EMS has been initialized.
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Re-configuring AP-EMS communications
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Verify that the AP has at least WMX3.0.1 software and the EMS has been upgraded to WMX4.0
software. It may become necessary to re-configure the secure connection between the AP
and the EMS because the two have become out of synch. Some scenarios where this may
occur include:

• The AP was removed from the EMS configuration

• The EMS or AP software upgrade requires it.

• The bootstrapping procedure was not followed correctly

If this occurs, use an option of the EMS to re-initiate bootstrapping.

Follow Procedure 18-15 to re-initiate bootstrapping. This procedure assumes the following:

• The AP has an initial software load installed and site commissioning has been performed
successfully.

• The operator is able to successfully ping the EMS from the AP.

• The AP has been added on the EMS and has at least one sector.

Procedure 18-15 Re-configuring AP-EMS communications

1 Use the EMS to initiate a re-bootstrap. See EMS online help for details. The
process should simply require selecting an option from the Tools menu in the
Properties window of the AP.

2 Verify that the AP now shows a status of NOT_PRESENT in the EMS (this has
been indicated earlier through the AP displaying a gray color).

3 Follow the steps in Initial configuration of AP-EMS communications on page
18-45 to establish a secure AP-EMS connection.
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Manual DAP RF Head Installation Procedures
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Overview

This section contains the procedures for installing the Diversity Access Point RF head which is
comprised of the RFCU Module and antenna Radome. Refer to Figure 1-2.

DAP RF head

Refer to Figure 1-5 for the major components of the DAP RF head.

Electrical requirements

The RF head is designed to use +54 V dc nominal supplied through the BCU.

Dimensions and weight

• Dimension: 228.6 mm (9 in.) W x 712 mm (28 in.) H x 406.4 mm (16 in.) D

• Weight: 19 kg (51 lbs) with mounting ears, solar shield, and pole mount bracket

The dimension measurements do not include connectors, hinges, handles, or latches.
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List of tools and materials

• Mounting Bracket Assembly

• U-bolt, lock washers, flat washers, and nuts - customer supplied

NOTE
The length of the U-bolt is dependent on the diameter of the pole used to mount
the head.

• Set of metric sockets 3/8 in. or 1/4 in. (9.5 mm or 6.3 mm)

• Set of standard sockets 3/8 in. or 1/4 in. (9.5 mm or 6.3 mm)

• Socket driver 3/8 in. or 1/4 in. (9.5 mm or 6.3 mm) driver

• Torque Wrench

• Cordless Power Driver

• Ground Lug

• Crimp Tool

• Adjustable Crescent Wrench

U-bolt specifications

The customer supplies the U-bolt. Refer to and Figure A-1 to determine the proper U-bolt.
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Figure A-1 U-bolt sizing

C

B

D2_RFH_Mounting_Bracket_Ubolt.eps

Table A-1 DAP U-bolt sizing

Nominal Pipe
Size Pipe OD Minimum Dimension

B
Maximum Dimension

B
Minimum

Dimension C

(in.) (in.) (mm) (in.) (mm) (in.) (mm) (in.) (mm)

2 2.375 60.33 3.886 98.70 4.886 124.10 0.6 15

2.5 2.875 73.03 4.429 112.50 5.429 137.90 0.6 15

3 3.500 88.90 5.098 129.50 6.098 154.90 0.6 15

Dimension B allows maximum increase of 1 in. (25.4 mm). This will result in a corresponding
increase in dimension C to maintain proper clamping force.

RF head mounting bracket assembly installation

Figure A-2 displays the Mounting Bracket Assembly for the RF head.
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head mounting bracket assembly

Figure A-2 RF head mounting bracket assembly

D2_RFH_Mounting_Bracket_Pole.eps

RF head mounting bracket assembly

Perform the steps in Procedure A-1 to install the pole mounting bracket for the RF head.

NOTE
Use an inclinometer to ensure that the pole is vertical. Make note of the number of
degrees off vertical if necessary.
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WARNING
To avoid injury or damage, ensure that proper precautions are used to prevent the
DAP from falling from an upright.

Procedure A-1 Installing RF head main support bracket assembly

1 Remove the nuts and washers from both ends of the U-bolt.

2 Set the Main Support Bracket Assembly at the required location on the pole.

NOTE
It is recommended that two people mount the bracket to the pole.
One person can perform the bracket mounting using a block and
tackle to hold the bracket at the desired mounting location.

3 Slide the first U-bolt around the pole and through the top slots of the Main
Support Bracket Assembly. Slide the washers over threads.
Thread the nuts on the U-bolt and hand tighten.

4 Slide the second U-bolt around pole and through the bottom slots of the
Main Support Bracket Assembly. Slide the washers over threads.
Thread the nuts on the U-bolt and hand tighten.

5 Align the Main Support Bracket Assembly on the pole facing the appropriate
direction and tighten the nuts using a socket wrench or power driver.
Torque the nuts to 32.5 N-m (24 ft-lbs).

Installing the RF head

Perform the steps in Procedure A-2 to install the RF head.

NOTE
When adjusting the tilt of the RF head, ensure that the pole off vertical measurement
is taken into account.
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Figure A-3 Installing DAP RF head assembly

Adjust Retention Brackets 
slots upward to align with 
side mounting bracket slots

D2_RFGPS_Surge_Arrestor_Connection.eps

Perform the following procedure to prepare the RF head for installation.

Procedure A-2 Prepare the RF head for installation

1 Place the RF head on a flat surface, large finned-side down.

2 Attach the left and right side mounting brackets to the RF head using a
crescent wrench.
The brackets straight edges face away from the Main Support Bracket
Assembly. See Figure A-3.

3 If the RF head is a DAP, attach the solar shield to the side brackets by
snapping the tabs on the bottom of the shield into the side bracket slots.
Refer to Figure A-3 Proceed to step 4.
If the RF head is a DAPIIx, a solar shield is not required. Proceed to step 5.
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Procedure A-2 Prepare the RF head for installation (Continued)

4 Lift the shield and place it on the RF head.
Handle of the RF head slips through the slot in the solar shield.
The captive screws on the mounting bracket are used to secure the solar
shield to it. Tighten the captive screws to secure the solar shield to the
mounting brackets. Torque the captive screws to 5.0 N-m (45 in-lbs).

5 Set the RF head so that it is resting on the side brackets support arms and
RF head bottom (filter if attached).

6 Install the antenna (Radome). Hook the top support brackets of the antenna
over the bolts near the top of the RF head.
Push the bottom of the antenna and hook those brackets over the bolts near
the bottom of the RF head.

7 Secure the antenna using a 10 mm socket and driver to tighten the four
screws. Torque the bolts to 5.0 N-m (45 in-lbs).

8 Reposition the RF head on its side.
Attach the RF cables between the antenna and RF head.
Torque the nuts to 4.3 N-m (38 in-lbs).
If the optional filter is being used, proceed to Procedure A-4 to attach it to the
RF head.
Refer to Figure A-5. Otherwise, proceed to step 9.

9 If more than one RF head is in use, tag the dc Power cable pairs using the
color coded labels supplied inside the BCU Customer Interface compartment.
Label the cables with the color coded tie-wraps as required.

NOTE
The cables are color coded as follows:

• RFU 1 – Red

• RFU 2 – Blue

• RFU 3 – Yellow

• RFU 4 – Green

Place the color coded labels at the connector ends of both the dc power and
Fiber Optic cables.

10 Loosen the captive screws and ground lug from the RF head.
Insert #6 AWG ground wire into the ground lug and crimp in place.
Reattach the ground lug to the RF head.
Attach the opposite end of the ground wire to the tower ground.
Do the same for the remaining RF head ground lugs, as required.

11 Connect the Fiber Optic cables (color coded as well) to the RF head.
Twist the connector until it stops (detent).

12 At this point, proceed to the Site Commissioning document for BCU and RF
head test information and operational verification.

13 The BCU and RF head have been verified as operational. Proceed with step 14.

14 Verify that the dc power cables are disconnected from the BCU.
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Perform the following procedure to install the RF head.

Procedure A-3 Installing the RF head

1 Prepare the RF head for hoisting.
Attach carabiner to the handle of the RF head.
Use the block and tackle to hoist the RF head to the Main Support Bracket
Assembly.
Carefully hoist the RF head up to Main Support Bracket Assembly.

NOTE
It is recommended that two people must hoist the RF head
Assembly.

2 Align the captive screws on the side support bracket with the Main Support
Bracket Assembly curved slots and drop into place. (Retention brackets on
each side of the Main Support Bracket Assembly should automatically slide
upward to hold the RF head.)
If not, slide the retention bracket on Main Support Bracket Assembly
upwards, aligning the RF head screw with captive nuts on the side support
brackets. Hand tighten the captive screws. Do not fully tighten the screws.
Refer to Figure 4-30.

3 Ensure that the RF head is properly mounted and its movement is not
obstructed.
Range of motion is ±25 degrees from horizontal.
The retention bracket serves as an indicator of the tilt in degrees.
When the RF head is set at the desired position, tighten the captive screws on
the retention bracket. Torque the bolts to 5.0 N-m (45 in-lbs).
Tighten the captive screws at the pivot on each side of the unit to secure the
RF head. Torque the bolts to 5.0 N-m (45 in-lbs).

4 Use a 10 mm socket wrench to loosen the ground lug captive screws on the
RF head.
Remove the ground lug.
Slide a #6 AWG wire into the ground lug.
Crimp the ground lug onto wire.
Verify that the #6 AWG wire is secure within the ground lug.

5 Reattach the ground lug onto the RF head.
Use a 10 mm socket wrench to tighten the captive screws. Torque the screws
to 5.0 N-m (45 in-lbs).
Secure the opposite end of the ground wire to the tower ground.

6 Connect the DC power cables to the RF Heads.
Route the DC power cables through the conduit to the bottom of the BCU and
up into the BCU Customer Interface Compartment.
Connect the cables to their respective RFU 1 – RFU 4 connectors by matching
the tie-wrap color with the connector color.

7 Route the Fiber Optic cables down the tower to the under side of the BCU.
Connect the cable to the appropriate FIBER feedthrough connector.
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Figure A-4 RF head side mounting brackets and solar shield

RF Head

Solar Shield

2X Side Brackets

D2_RFH_Solar_Shield_Attachment.eps

Procedure A-4 Installing optional RF filter

1 From Procedure A-2. If already attached to the side mounting brackets,
remove the RF Filter mounting bracket.

2 Secure the RF Filter to filter mounting bracket using four screws. Torque the
screws to 5.0 N-m (45 in-lbs).

3 Re-attach the RF Filter mounting bracket to the RF head side mounting
brackets and secure with two captive screws. Torque the screws to 5.0 N-m
(45 in-lbs).

4 Attach the four RF cables between the antenna and the RF head.
See Figure A-5.
Return to Procedure A-2, step 9.
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Figure A-5 Antenna to filter RF cable connection diagram

D2_Optional_Filter_Connection.eps
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RGPS Cabling Installation
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Objective

This section contains procedures for installing the Remote Global Positioning System (RGPS).

Cable description

Cables C and L as listed in Table 3-1 are required for installation.

Mounting considerations

When mounting the RGPS head take the following considerations into account to align with the
GPS satellites.

• The mounting pipe for the RGPS head should have less than five degrees of tilt from
vertical.

• When installing the RGPS head use the supplied mounting mast and mounting hardware.
Take care to ensure that the RGPS chassis does not come into contact with any metal
surfaces. Failure to properly isolate the RGPS chassis from other conductive surfaces
can lead to RGPS head failure. The supplied mounting hardware has been designed to
provide the required RGPS chassis isolation.

• The RGPS head requires an unobstructed view of the sky and to minimize the chance of
accumulating debris (leaves, dirt, snow, ice) on the Radome of the RGPS head.

• The RGPS head must have a clear view of the sky, preferably within 10 degrees of the
horizon in all directions. The total blockage of the sky (due to buildings, mountains) should
be less than 50%.

• Place the RGPS head away from the transmit antenna to avoid RF interference issues.

• Place the RGPS head at least 15 m (49.2 ft) away from lightning rods, towers, or structures
that attract lightning. RGPS head damage is not the result of a direct lightning strike, but
of a lightning strike on a nearby structure. Since a lightning rod is connected to an earth
ground, it can act as a shield and create a shadow that may block or reduce the signal
from a satellite.

B-2 68P09306A99-E

OCT 2010



Diversity Access Point (DAP) and Smart Antenna Access Point (SAAP) Hardware Installation Tools required

• After the BCU is powered up (up to 20 minutes), check the RGPS signal strengths.

An optimal installation has at least one satellite (SV) with an RSSI value ≥ 50, and 3
satellites with RSSI values ≥ 45.

A minimal installation should have at least 3 satellites with RSSI values ≥ 40.

• The RGPS head is rated for ambient air temperatures of –40 °C to 75 °C (–104 °F to 167
°F). The RGPS head has ratings for humidity, shock, waterproof, UV light resistance,
vibrations, salt fog, ESD, EMI, and altitude.

• The RGPS system used for the Access Point supports up to 1 km (3280 ft) of overall cable
length from the RGPS head. If a long cable run must be broken into pieces, minimize the
number of breaks in the cable.

Tools required

The following tool is required for RGPS installation:

• Flat blade screw driver

Cable pinout

Figure B-1 Connector pins numbering for cables C and L
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4
5
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9

10

11 12

CONNECTOR FOR CABLE C

PIN 1

CONNECTOR FOR CABLE C1

PIN 9

D2_RGPS_Cable_Details .eps
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Table B-1 Pinout for cables C and L

Cable C Cable L

Pin No. Signal Name Wire Color Connector A
Pin No. Signal Name Connector B

Pin No.

9 DC Ground Blue–Black 15 RGPS Return 15

1 Power 1 Blue 8 RGPS +24 V to
+28 V Supply

8

8 DC Ground
2

Yellow–Black 14 RGPS Return 14

10 Power 2 Yellow 7 RGPS +24 V to
+28 V Supply

7

4 Transmit
Port (–)

Green–Black 9 DATA (–) From
Head

12

5 Transmit
Port (+)

Green 1 DATA (+) From
Head

4

2 Receive
Port (–)

White–Black 12 DATA (–) To Head 9

3 Receive
Port (+)

White 4 DATA (+) To
Head

1

7 No Connect Red–Black No Connect No Connect No Connect

6 No Connect Red No Connect No Connect No Connect

12 PPS Timing
(–)

Brown–Black 10 SYNC (–) From
Head

10

11 PPS Timing
(+)

Brown 2 SYNC (+) From
Head

2

RGPS surge protection

A surge arrestor is supplied with the RGPS kit. If any additional surge protection is desired,
then the extra arrestor is customer supplied and meets site planning specifications.

RGPS installation

Figure B-2 displays the RGPS Head and Figure B-3 displays the RGPS installation. Factor the
mounting considerations as described in Chapter 3 Cable Descriptions.

CAUTION
The RGPS head must not contact any metal surface other than the provided hardware.
Use only the equipment provided to mount the RGPS head. Failure to do so can
damage the RGPS head.
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Procedure B-1 Install the RGPS head and cabling

1 Determine the RGPS mounting location.

2

WARNING
Ensure that a qualified structural engineer has verified the structure
of the wall.

Mounting the RGPS head and hardware to an inadequate wall structure and/or
using inadequate installment methods can result in serious personal injury.
Use the appropriate mounting bolts for the mounting surface and install the
two wall mounting brackets. Refer to Figure B-3.

3 Route the 12-pin Deutsche connector of the RGPS cable (C) through the
RGPS mounting pipe.

4 Connect the RGPS cable (C) connector to the RGPS head 12-pin connector
as shown in Figure B-3 and Figure B-4. Tighten the spinning flange on the
connector a quarter turn to secure the connection.

5 Insert the RGPS mounting pipe into the threaded mount of the RGPS head
and carefully hand-tighten.

6 Install the RGPS mounting pipe into the mounting brackets as shown in
Figure B-3. Tighten the U-bolt clamps to secure the assembly.

7 Route the free ends of the BTS RGPS cable (L) and RGPS cable (C) to
the lightning arrestor. Remove any excess cable length and strip off
approximately 15 cm (5.9 in.) of the cables outer insulation.

8 Connect the 12 individual connectors and cable drain of each cable end to the
lightning arrestor as shown in Figure B-5. Double check the lightning arrestor
connections for compliance with those presented in Figure B-5.

9 Route the RGPS cable from the lightning arrestor to the bottom of the BCU.

10 If not already open, open the Customer Interface compartment.
If not already done, remove the access hole cover.

11 Route the RGPS cable upwards through the access hole and connect to the
RGPS D-Connector.

68P09306A99-E B-5

OCT 2010



RGPS installation Appendix B: Alternate RGPS Installation

Figure B-2 RGPS head
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the RGPS cable to surge arrestor

Figure B-3 Installing the RGPS head

WALL MOUNTING 
BRACKETS (2)

CLAMP BRACKETS (2)

U-BOLTS

CABLE TO LIGHTNING 
ARRESTOR (CABLE C)

RGPS HE AD (MOTOROLA P/N STLN6594)

D2_RGPS_Head_Installation.eps

Connecting the RGPS cable to surge arrestor

Figure B-4 displays the RGPS connections. Figure B-5 displays the detail of the Surge Module
connections.
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Figure B-4 RGPS to Base Control Unit connection diagram
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the RGPS cable to surge arrestor

Figure B-5 RGPS surge arrestor wiring
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Figure B-6 displays an alternate connection for the RGPS. A surge module is installed in the
BCU in place of the external surge protect displayed in Figure B-5.
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Figure B-6 Alternate RGPS cable connection
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the RGPS cable to surge arrestor

The RGPS Surge Module shown in Figure B-7 is an alternate configuration to the one shown in
Figure B-5. The figure has been rotated 90 degrees clockwise for presentation purposes.

Figure B-7 RGPS surge module
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MMI Cable Fabrication
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Purpose

When the Motorola SLN2006A Man Machine Interface (MMI) Interface Kit is not available,
the user can fabricate cables to interface a nine-pin serial connector on a Line Maintenance
Facility (LMF) computer platform with an MMI connector. This section provides the information
necessary for fabricating these cables.

Required parts

Table C-1 Parts required to fabricate the MMI cable

Item Part Number Qty Description

A Motorola 3009786R01 1 Ribbon cable assembly, 1.524 M,
one 8-contact MMI connector, one
10-contact connector.

B AMP 749814-1, Belkin
A4B202BGC, or
equivalent

1 Receptacle kit, unassembled,
9-position, socket contacts, unshielded,
metal or plastic shell, solder or
crimp-type contacts.
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Cable details

Figure C-1 illustrates the details of the fabricated MMI cable.

Figure C-1 Fabricated MMI cable details

1 3 5 7

2 4 6 8

8-Contact  MMI Plug
Socket Numbering
(Mating Side)

12345

6789

DB-9 Plug 
Socket Numbering
(Mating Side)

FABRICATION NOTES:

1. Separate wires at unterminated end of ribbon cable as required to connect to DB-9 
connector contacts
2. Dark wire on ribbon cable of cable assembly 3009786R01 connects to pin 1 of the 
8-contact plug
3. Strip three ribbon cable wires with connections specified in  and connect to 
DB-9 plug contacts as specified in Table C-2 
4. Shorten un-connected ribbon cable wires enough to prevent contacting DB-9 
contacts, leaving enough wire to engage any strain relief in the DB-9 connector shell

Item B

D2_MMI_Cable_Details.eps

Wire run list

Table C-2 provides the wire run/pin-out information of the MMI cable.

Table C-2 Fabricated MMI cable wire run list

8-CONTACT MMI PLUG
CONTACT

DB-9 PLUG
CONTACT

1 NC

2 NC

3 NC

Common 4 – — — — — — — — — 5

RXD 5 — — — — — — — — 2

TXD 6 — — — — — — — — 3

7 NC

8 NC
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High Gain Antenna
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

The High Gain antenna is a 48 inch version of the standard 27 inch now in deployment. The
radome is longer and uses the same RFCU as the standard radome. It does require longer
RF cables which are supplied with the kit.

Installation kit

Customers wanting to use the High Gain antenna must have the following kit installed:

• SGAK4008A

Antenna - PN 8514951A01

TRXPN - STHK4006

RF Cables - PN 3089492T04

Figure D-1 High gain antenna

D2_high_gain_antenna.eps
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High gain antenna installation

Perform the following procedure to install the High Gain antenna in place of the 27 inch antenna.

NOTE
Follow all safety procedures covering personnel and equipment before, during, and
after installation of hardware.

The 48 inch antenna weighs approximately 4.5 kg (10 lbs).

Procedure D-1 Install the high gain antenna

1 This procedure should be performed during a routine maintenance window.

2 Open high gain antenna kit (PN SGAK4008A). The kit contains a 48 inch
radome, RFCU, and RF cables.
Inspect components for damage.

3 Shut down the power to the RF Heads.

NOTE
Shutting down all the RF Heads is a precaution against exposing
humans to RF energy from antennas mounted on the same pole or
wall. In some instances, there is only one RF Head.

4 If performing a retrofit, proceed to step 5.

If replacing the RF Head assembly, proceed to step 9.

5 Loosen four bolts holding the radome to the RFCU. See Figure D-2.

6 Grasp 27 inch antenna firmly on both sides. Lift and move it away from RFCU.

7 Holding both sides of 48 inch radome lift and set antennas hooks on bolts.
Secure the antenna to RFCU by tightening four bolts. Torque bolts to 5
N-m (45 in-lbs).

8 Connect RF cables (PN 3089492T04) between the antenna and RFCU (Main
and Diversity) or external filters (if in use). Torque nuts to 5.0 N-m (45 in-lbs).
See Figure D-3.
Proceed to step 15.

9 Attach the hoisting sling to RF Head assembly.

Loosen two bolts holding RF Head assembly in mounting bracket.

10 Disengage RF Head assembly from mounting bracket.

If necessary, disconnect Fiber Optic and dc power cables before lowering RF
Head assembly.

CAUTION
Do NOT bend the Fiber Optic cable.
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Procedure D-1 Install the high gain antenna (Continued)

11 Remove 27 inch RF Head assembly from hoisting sling.

12 Attach the hoisting sling to 48 inch RF Head assembly. If disconnected,
connect Fiber Optic cables and torque nuts to 4.3 N-m (38 in-lbs).

Connect the dc power cables and hand tighten nuts until a slight click is
felt (detent).

13 Hoist RF Head assembly up to mounting bracket and install in mounting
bracket.

14 Adjust tilt as required. Tighten bolts to hold the RF Head assembly in the
proper tilt position. Torque bolts to 4.3 N-m (38 in-lbs).

15 Once RF Head is ready for use, power up the RF Heads one sector at a time.

16 Perform AP Commissioning as required.
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Figure D-2 Antenna bolts locations

D2_antenna_bolts_location.eps

68P09306A99-E D-5

OCT 2010



High gain antenna installation Appendix D: High Gain Antenna Installation

Figure D-3 RF cable connections

D2_RF_cable_connections.eps
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Power Supply Unit Information
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

The following tables contain information on the 900 Watt and 750 Watt power supply units of
the SAAP and DAP, respectively. The information is for reference only.

SAAP PSU information

The ac amperage for SAAP PSUs is 21 A maximum. The dc (–48 V) maximum is 47 A.

Table E-1 SAAP PSU Part Numbers

Motorola Part
Number PSU Power PSU Type

0189000D01 900 W AC to +54 V dc

0189003D01 900 W –48 V dc to +54 V dc

DAP PSU information

The ac amperage for DAP PSUs is 16 A maximum. The dc (-48 V) maximum is 38 A. The dc
(+27 V) maximum is 78 A.

Table E-2 DAP PSU Part Numbers

Motorola Part
Number PSU Power PSU Type

0189529T01 750 W AC to +54 V dc

0189524T01 750 W –48 V dc to +54 V dc

0189526T01 750 W +27 V dc to +54 V dc
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Alternate DAPIIx RF Head Installation
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■

■

Overview

This section contains the procedures for installing the Diversity Access Point IIx RF head which
is comprised of the RFCU module and antenna radome. Refer to .

DAPIIx RF head assembly

Refer to Figure F-1 for the major components of the DAPIIx RF head.

Electrical requirements

The RF head is designed to use +54 V dc nominal supplied through the BCU.

Dimensions and weight

• Dimension: 192.6 mm (7.6 in.) W x 68 mm (27 in.) H x 80 mm (3.1 in.) D

• Weight: 18 kg (48 lbs) with mounting ears and pole mount bracket.

The dimension measurements do not include connectors, hinges, handles, or latches.
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List of tools and materials

• Block and Tackle

• Mounting Bracket Assembly

• Attaching Hardware

• Set of metric sockets (3/8 in. or 1/4 in. drivers)

• Set of standard sockets (3/8 in. or 1/4 in. drivers)

• Socket driver (3/8 in. or 1/4 in.) driver

• Torque Wrench

• Cordless Power Driver

• Ground Lug

• Crimp Tool

• Bucklestrap Cutting Tool (Motorola PN 6604809N01)

• Heavy Gloves

• Safety Glasses

• Electrical Tape

• Ball-peen Hammer

• T30 Torx Screw Driver

• Various Torx bits

• Adjustable Crescent Wrench

• Tie-wraps of varying lengths

DAPIIx RF head assembly fiber optic cable

Table F-1 provides the quantity and description of the cable.

Table F-1 Fiber optic cable part number and description

Cable Qty Part Number Description

N 1 3071124N Cable Assembly, Fiber Optic,
Multi-mode Duplex Fiber, 4,
cable, TRX Fiber
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RF head mounting bracket assembly installation

Figure F-1 displays the Mounting Bracket Assembly for the RF head.

Figure F-1 RF head mounting bracket assembly

D2_RF_mnt_hd_brckt_asmbly.eps
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Installing the DAPIIx RF head assembly

Perform the steps in Procedure F-1 to install the DAPIIx RF head assembly.

NOTE
When adjusting the tilt of the radome, ensure that the pole off vertical measurement
is taken into account.

Figure F-2 Installing DAPIIx RF head assembly

RF Head 2X Side Brackets

NOTE:
For DAPIIx, the side brackets
attach the same way. 

Adjust Retention Brackets 
slots upward to align with 
side mounting bracket slots

D2_DAPIIx_Assy_wlb.eps

Perform the following preparation procedure if the DAPIIx RF head arrives disassembled.

Procedure F-1 Pole mount preparation and installation of DAPIIx RF head assembly

1 Place the radome face down on a pad or cardboard. Remove four Torx screws
from the back of the Radome.

NOTE
The radome may arrive with a mounting bracket attached. Remove
this mounting bracket and save Torx screws for later use.

2 Align RFCU at the mounting points of the pole mounting brackets and tighten
bolts. Torque bolts to 5.0 N-m (45 in-lbs).
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Procedure F-1 Pole mount preparation and installation of DAPIIx RF head assembly
(Continued)

3 Install radome. Connect RF cables between radome and RFCU chassis.
Tighten cable connectors to 5.0 N-m (45 in-lbs)

4 On the RFCU, tag dc power and Fiber Optic connectors using the color coded
labels supplied inside the BCU Customer Interface compartment. Label the
cables with the color coded tie-wraps as required.

NOTE
The cables are color coded as follows:

• RFU 1 – Red

• RFU 2 – Blue

• RFU 3 – Yellow

• RFU 4 – Green

5 Loosen the captive screws and ground lug from the RFCU.
Insert #6 AWG ground wire into the ground lug and crimp in place.
Reattach the ground lug to the RFCU.

Perform the following procedure to install the RF Head assembly after it has been prepared.

Procedure F-2 Install the RF head assembly

1 Prepare the RF head assembly for hoisting.
Attach carabiner to the handle of the RF Head.
Use the block and tackle to carefully hoist the RF Head Assembly.

NOTE
It is recommended that two people hoist the RF Head Assembly.

2 Align the RF head assembly on the pole to the desired location and direction
Torque the nuts to 32.5 N-m (24 in-lbs).
Disconnect carabiner from RF Head handle.

3 Insert the strap through the upper pole bracket and wrap the strap around
the pole, slide the non-buckle end through the strap loop and pull snug.

4 Attach Bucklestrap Cutting Tool (slide strap through openings in the tool,
pull the gripper lever to slide the strap into the spindle head), slide the tool
towards the buckle. Place the cutting tool end of the tool as close to the
buckle as possible.

NOTE
The strap can be cut to a more manageable length before using the
tool. Bucklestrap Cutting Tool is a ratchet spindle and cutter in one.
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Procedure F-2 Install the RF head assembly (Continued)

5 Turn the spindle clockwise until the strap is tight.
Use the cutter lever to cut the strap.
Using the tool bend the strap over towards the buckle.
Remove the tool and use a hammer to bend the strap more.

6 Use the hammer to bend buckle tabs over the strap.
Use electrical tape to cover over the buckle and straps.

7 Perform step 8 through step 11, for the remaining straps.

8 Ensure that the radome is securely mounted and its movement is not
obstructed.
Range of motion from horizontal is 25 degrees down and 5 degrees up.
The Radome brackets serve as an indicator of the tilt in degrees.
When Radome is set at the desired position, tighten the captive screws on its
brackets. Torque the bolts to 32.5 N-m (24 in-lbs).

9 Secure RFCU ground wire to the tower ground.

10 Tag the dc power cable and Fiber Optic cable at the connector ends using the
color coded labels supplied inside the BCU Customer Interface compartment.

11 Lower carabiner and attach the dc power cable (appropriately color coded)
and hoist it up to the RF Head Assembly.
Connect the cable to the dc power connector.
Secure dc power cable to pole using tie-wraps.

12 Lower carabiner and carefully attach the Fiber Optic cable (Cable N) (color
coded as well) and pull it up to the RF head assembly.

CAUTION
The Fiber Optic cable can be damaged if not handled carefully. Do
not allow it to collide with objects while being hoisted.

Mate the cable to the Fiber Optic connector. Twist the cable connector until it
stops (detent).
Secure Fiber Optic cable to pole using tie-wraps.

13 Route opposite end of the dc power cable up through the bottom of the BCU
to the BCU Customer Interface Compartment. Connect the cable to the
appropriate RFU connector.

14 If not already routed, route opposite end of the Fiber Optic cable through the
conduit and up through the bottom of the BCU to the BCU Customer Interface
Compartment. Connect the cable to the appropriate FIBER feedthrough
connector.

15 Verify that all cabling is properly connected before using the AP
Commissioning document.

Perform the following procedure if optional RF filters are being used.
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Procedure F-3 Install optional RF filters

1 Attach the RF filter bracket to RFCU.

2 Install the filter bracket just underneath DAPIIx RF Head pole mounting
bracket. Secure filter pole mounting bracket using two bolts/screws. Torque
the bolts/screws to 5.0 N-m (45 in-lbs).

3 Connect the RF cables between the antenna and the filters.
Connect RF cables between the filter and RFCU.
See Figure F-3.
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the DAPIIx RF head assembly

Figure F-3 Antenna to RF filter RF cable connection

RF FILTER

RF CABLE (Input to RF Filter)

RF CABLE (Output to RFCU)

D2_DAPIIx_RF_Filter.eps
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