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Preface

ZXG10 is a GSM mobile communication system independently developed by ZTE Corporation. It consists of the ZXG10-MSS Mobile Switching Subsystem and the ZXG10-BSS Base Station Subsystem. Of them, the ZXG10-BSS Base Station Subsystem provides and manages radio transmission in GSM, composed of the ZXG10-BSC Base Station Controller, the ZXG10-BTS Base Transceiver Station, and others.

ZXG10-BTS (V2.0) is a product upgraded from ZXG10-BTS (V1) and BTS (V1A), featuring high capacity, small size, high reliability, cost effectiveness, comprehensive functions and powerful service support capability.

About This Manual
The Installation Manual for ZXG10-BTS (V2.0) Base Transceiver Station introduces the overall structure, basic parameters and configurations of the ZXG10-BTS (V2.0), and elaborates on its project installation, including the preparation, installation methods and procedures of various parts, installation checking and power-on/power-off of the equipment. 

This set of documents also contains the following manuals:

Guide to ZXG10-BTS (V2.0) Base Transceiver Station Documentation

 ZXG10-BTS (V2.0) Base Transceiver StationTechnical Manual

 ZXG10-BTS (V2.0) Base Transceiver Station Hardware Manual 

 ZXG10-BTS (V2.0) Base Transceiver Station Maintenance Manual 

How to Use This Manual
Chapter 1, "Safety Precautions", introduces the safety signs used in this manual and their meanings, and some safety-related matters involved in the installation process, such as high voltages, lightning and working at heights. 
Chapter 2, "Overview", introduces the equipment installation and commissioning flow of the BTS (V2.0), enabling the installation engineers to have a comprehensive understanding of the whole process. In addition, it introduces in brief some physical parameters of the BTS (V2.0), such as size, weight, humidity and temperature. 
Chapter 3, "Installation Preparation", introduces the installation environment inspection for the preparations, including inspection of equipment room buildings, indoor environment inspection, preparation of tools and instruments, preparation of technical documents and unpacking inspection. 

Chapter 4, "Hardware Installation Flow", introduces in brief the installation flow of the hardware. 
Chapter 5, "Cabinet Installation", describes the installation of the cabinet, including base positioning, base installation, fixing the cabinet and insulation test. 

Chapter 6, "Installing the Power Cable and Grounding Cable", describes the installation flow and procedure of the power cable and grounding cable. 

Chapter 7, "Installing the Internal Cables", describes the installation of the internal cables of the cabinet, including the installation of the backplane cables and cabinet-top cables. 

Chapter 8, "Installing the External Cables", describes the methods to connect the transmission lines, operation and maintenance terminal, and RF cables. 

Chapter 9, "Installing the Antenna Feeder System", describes the composition and the installation procedure of the antenna feeder system. 

Chapter 10, "Hardware Installation Check", introduces the aspects of the system debugging and checking upon completion of the hardware installation. 

Chapter 11, "Power On/Off", introduces the methods to plug/unplug a board and the power on/off procedure. 
Appendix A, "Packing, Transportation and Storage", describes the installation methods, storage conditions and transportation precautions, to guide the transportation, unpacking, installation and relocation of the equipment.

Appendix B, "Abbreviations", lists the abbreviations used in this manual. 
Appendix C, "Index", lists the terminologies used in this manual. 
Conventions

1. 
Notational convention
Angular brackets “<and>” identify names of keys and buttons, and the information typed by an operator from a terminal

Square brackets “[and]” indicate a man-machine interface, menu item, data list or field name. The symbol “→” separates a multi-level menu, e.g., [File→ New→ Folder] indicates the [Folder] menu item under the [New] submenu of the menu [File].
2. 
Keyboard Operation Convention
	Format
	Description

	Characters within angular brackets
	Indicate a key or button name, e.g., <Enter>, <Tab>, <Backspace>, and <a>

	<Key 1+Key 2>
	Press Key 1 and Key 2 at the same time.

	<Key 1, Key 2>
	Press Key1 first. Then release Key 1 and press Key 2


3. 
Mouse Operation Convention
	Format
	Description

	Click
	Refers to clicking the primary mouse button (usually the left mouse button) once

	Double-click
	Refers to quickly clicking the primary mouse button (usually the left mouse button) twice

	Right-click
	Refers to clicking the secondary mouse button (usually the right mouse button) once.

	Drag
	Refers to pressing and holding a mouse button and move the mouse


4. 
Danger, Warning, Caution and Note Statements
[image: image215.png]


Danger, [image: image2.png]


Warning, [image: image3.png]


Caution and [image: image4.png]


Note statements are used throughout this manual to emphasize important and critical information. You must read these statements to help ensure safety and to prevent product damage. The statements are defined below.
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  Danger:
Indicates an imminently hazardous situation which, if not avoided, will result in death or serious injury. This signal word is to be limited to the most extreme situations.

[image: image6.wmf] 

  Warning:
Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury.
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  Caution:
Indicates a potentially hazardous situation which, if not avoided, could result in minor or moderate injury. It may also be used to alert against unsafe practices.
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  Note:

A Note statement is used to notify people of installation, operation, or maintenance information that is important, but not hazard-related.
(  Tips:
Indicates a suggestion or hint to make things easier or more productive for the reader
Statement: The actual product may differ from what is described in this manual due to frequent update of ZTE products and fast development of technologies. Please contact the local ZTE office for the latest updating information of the product.
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1 Safety Precautions

Abstract

This chapter introduces the safety signs used in this manual and their meanings, and some safety-related matters involved in the installation process, such as high voltages, lightning and working at heights. 

1.1 Safety Description

This equipment involves high temperature and high voltages and can only be installed, operated and maintained by those trained qualified personnel.

Please observe safety rules and the relevant operating procedures in equipment installation, operation and maintenance, otherwise personal injury or equipment damage may be caused. The safety precautions introduced in this manual are only supplementary to the local safety codes.

ZTE shall not bear any liabilities incurred by violation of the universal safety operation requirements, or violation of the safety standards for designing, manufacturing and using the equipment. 
1.2 Sign Description

The following information provides the meanings of signs used in this manual, such as the signs for danger, warning, attention and caution. 

Safety signs and their meanings are shown in Table 1.2‑1.

Table 1.2‑1  Safety Signs and Their Meanings

	Safety Sign
	Description
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	Watch out
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	Be careful of static electricity
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	Be careful of electroshock
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	Be careful of scald
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	Be careful of microwave
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  Danger:
It means that casualties or a major accident like equipment damage or breakdown may occur if you ignore this safety warning.
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  Warning:

It means that there may be a major or serious accident, equipment damage or interruption of main services if you ignore this safety warning.
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  Attention:

It means that there may be a serious injury, equipment damage or interruption of some services if you ignore this safety warning.
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  Caution:

It means that there may be an injury, equipment damage or interruption of local services if you ignore this safety warning.

1.3 Beryllia
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 Warning:

The equipment uses components that contain toxic beryllia. 

Beryllia is used in some components as an insulator. It is innocuous to human health when encapsulated in a component. However, when the component is damaged, the powder beryllia will fall out, which may possibly hurt people. The person who contacts or handles such a component should know the characteristics of this component and take corresponding measures. 

The components containing beryllia must not be discarded randomly. Chemical treatment or special waste treatment should be performed on them according to the local regulations.

1.4 Electrical Safety

1.4.1 High Voltages
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 Danger:

High voltages are quite dangerous. Direct contact or indirect contact with high voltages or AC mains through any damp object may result in fatal danger.

Some equipment of ZTE operates at 220V AC or 380V AC, which makes the equipment potentially dangerous. One cannot enter an area of high voltage unless his safety is ensured. 

The installation of AC equipment must comply with the local safety regulations. 

And the person who installs the AC equipment must have acquired the qualification for working in high voltage and AC power. 

1.4.2 Power Cables
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 Caution:

Never install or disconnect any power cable in the hot-line mode.

Do shut off the power supply before installing or disconnecting a power cable.

Do make sure the cables to be connected and cable labels are consistent with the practical installation conditions before connecting them.

1.4.3 Tools
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 Warning:

Special tools must be used in high voltage and AC operations. Common tools are not allowed.

1.4.4 Drilling
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 Warning:

Drilling the cabinet on your own is prohibited, as impropriate drilling will damage the wiring and cables inside the cabinet and the metal scraps produced during the drilling will cause short circuits in the circuit board if they enter the cabinet.

1.4.5 Thunderstorms

[image: image23.png]


 Danger:

Do not perform any high-voltage or AC supply operations, and iron tower and mast operations in thunderstorm weather.

Under lightning storm, a strong electromagnetic field will form in the atmosphere. Therefore, please prepare for lightning protection and grounding of the equipment in time to prevent lightning strokes from damaging your equipment.

1.5 Static Electricity
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 Caution:

The static electricity produced by the human body can damage sensitive components on the circuit boards, such as large-scale integrated circuits.

The friction caused by human body activities is the root cause of electrostatic charge accumulation. In a dry environment, the static voltage carried by a human body can be up to 30kV, and can remain in the human body for a long time. When an operator who carries static electricity touches a component, he will discharge electricity through the component, thus damaging the component. 

In order to prevent static electricity on human body from damaging sensitive components, you should wear an antistatic wrist strap, the other end of which should be well grounded, before touching some equipment or holding a plug-in board, circuit board, IC chip or others.

1.6 Battery
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 Danger:

Before operating on battery, make sure you have carefully read the safety precautions on carrying the battery and learnt the correct battery connection method.

Nonstandard operations on the battery will result in great danger. In operation, battery short circuit or electrolyte spill and drain must be prevented, as electrolyte spill will pose potential threat to the equipment and erode the metal objects and circuit boards, thus damaging the equipment and causing short circuits to the circuit board.
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 Warning:

Do not replace the battery of the standard model with batteries of other models. Otherwise, explosion may be caused. 

1.7 Electromagnetic Radiation 
Since the antenna of operating equipment generates electromagnetic radiation, if you are too close to the antenna, your safety may be endangered. The equipment can be installed and maintained only by professionals with adequate training and relevant qualifications. 

By taking into consideration its usage, the design and manufacturing of the equipment has minimized the chances of the users and other persons being exposed to the radiation. The radiation design of the equipment complies with the IEEE C95.1-1991. 
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 Warning:

The high intensity microwave may affect your body health when you operate on the high-intensity RF equipment. 

When conducting near-end installation and maintenance operations on a certain antenna in an iron tower or mast mounted with several transmitter antennas, coordination is needed beforehand to shut down the transmitter of the antenna.
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 Warning:

When conducting installation and maintenance operations around the operating antenna, keep adequate distance from the antenna. 

Do not unplug the connector of the transmitter output feeder or of the antenna feeder cable when the transmitter is operating. 

Power off the corresponding transmitter when you need to unplug the connector of the feeder cable or to work beside the transmit antenna. 

1.8 Laser
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 Warning:

Do not gaze at the laser beam from the optical transceiver or inside the optical fiber; otherwise, your eyes may be damaged. 

1.9 High Temperature
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 Warning:

The temperature of the surface of some equipment components is quite high. Do not touch it, lest you be scalded. 

Fans
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 Warning:

When assembling/disassembling a fan, do not protrude your finger or any tool into the running fan before it is powered off and stops, lest you be hurt or the fan be damaged. Always keep your fingers and body away from those dangerous running parts. 

Inserting your finger into the running fan will hurt yourself. 

When replacing the related parts, put away the parts, screws and tools, lest they fall into the running fan and damage the fan or other devices. 

When replacing the devices around the fan, do not put your finger or boards in the fan, lest your hand be hurt and the devices be damaged. 

1.10 Working at Heights 
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 Warning:

When working at heights, prevent objects from falling.

Working at heights should conform to the related national operation specifications:

Operators working at heights must have been specially trained.

Take care of the operation machinery and tools to prevent them from falling.

Take safety protection measures, wear helmet and safety belt.

In cold areas, wear cold-protection clothes before working at heights.

Check all hoisting equipment before working at heights.

1.11 Hoisting Heavy Objects
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 Warning:

Do not walk about right under the boom or hoisted weights when weights are being hoisted.

When disassembling a heavy equipment, or moving and replacing an equipment, ensure there are facilities of proper hoisting capability. 

The personnel who hoist the equipment should have been well trained and acquired the corresponding qualifications. And the hoisting tools should have been checked and be complete.  Make sure that the hoisting tools are fixed firmly to a fixture that can bear the weight or to the wall for the hoisting. Use brief commands to prevent misoperation. 

1.12 Plugging/Unplugging a Module
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 Caution:

Do not plug a module with great force lest the pins on the backplane be bent.

Insert the module right into the slot and avoid contact between the module and the circuit face lest any short circuit occur.

Do not touch the module circuits, components, connectors or wiring slot when holding a module.

1.13 Personnel
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 Caution:

Non-professionals should not maintain or debug the interior of any equipment unless instructed by professionals on site. 

Replacing the parts or changing the equipment may incur extra danger, therefore, do not replace the parts or change the equipment unless otherwise authorized. 

To ensure your safety, please contact ZTE should you have anything unclear. 

2 Overview

Abstract

This chapter introduces the equipment installation and commissioning flow of the BTS (V2.0), enabling the installation engineers to have a comprehensive understanding of the whole process. In addition, it briefs some physical parameters of the BTS (V2.0), such as size, weight, humidity and temperature. 

2.1 Equipment Installation and Commissioning Flow

This section describes the overall equipment installation and commissioning flow from the project start to its end (the final acceptance). 

Equipment installation is a part of the flow.

The normal and reliable operation of the ZXG10-BTS (V2.0) on the network is closely related with the quality of the installation project, so it is especially important to establish a set of systematic and normative installation and commissioning procedures. The workflow for the installation, debugging, acceptance and handover of the equipment is as shown in Fig. 2.1‑1. The installation of BTS (V2.0) should be conducted by professionals or under the instruction of professionals. 

1.
Project survey (including the first environment acceptance)

This is to inspect the environment of the sites in the network planning to provide related data for the design and engineering.  

2.
Engineering design

Professional institutes like the Posts and Telecommunications Design Institute shall conduct the engineering design according to the engineering inspection results and make out the relevant design comments and drawings. 

3.
Second environment acceptance

Prior to the formal kickoff, the second environment acceptance shall be conducted according to the ZXG10-BTS (V2.0) Environment Acceptance Report and the report shall be filled in timely.  

If it is found after the inspection that the site environment does not satisfy all the requirements specified in the Environment Acceptance Report, the engineering party should not start the installation engineering until the construction party improves the environment to meet the requirements. 

4.
Unpacking inspection

When the equipment is delivered to the site, it is the construction party's responsibility to determine the unpacking time according to the engineering preparations. The construction party, the operator, the engineering party and ZTE should all take part in the unpacking inspection. For board and parts damage or short shipment found during unpacking by a single party, the unpacking party should bear the liability on its own. 

5.
Hardware installation

The hardware installation is conducted under the instruction of related professionals. Usually, hardware installation comprises the following aspects: positioning, base installation, BTS rack installation, BTS board installation, DC power installation, internal/external cable installation, and BTS antenna feeder system installation. 

6.
Check and power on

Conduct necessary check and power on the equipment upon end of the installation of all hardware. 

7.
Software installation

Install the corresponding software and set the related parameters. 

8.
System test

Test the system to see if the system operates normally. If it fails the test, continue to make adjustment to the system to meet the requirements. 

9.
Handover and cutover

After the system is operating normally, hand over the equipment to the user. 

10.
Trial run

During the first several months after the equipment commissioning, the equipment shall be in trial run stage, during which ZTE shall be responsible for offering full technical support to the user. 

11.
Final acceptance

The operation of the equipment is stable and meets various requirements. The user and ZTE together accept the equipment and sign the final acceptance certificate. 

( Note
Refer to the related contract terms for details about project survey, engineering design, handover, cutover, trial run and final acceptance. 
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Fig. 2.1‑1  Equipment Installation & Commissioning Flow

2.2 Equipment Parameters

1.
BTS (V2.0) size (without base): height ( width ( depth = 1600mm ( 600mm ( 550mm. 

2.
The cabinet in its full configuration:

1)
40W: 12 TRMs, 6 AEMs, 2 CMMs and 1 PDM.

2)
80W: 6 STRG modules, 6 SPAG modules, 6 AEM modules, 2 CMMs and 1 PDM.

3.
Power consumption: In its full configuration, the overall power consumption of the equipment is less than 2200W.

4.
Weight:

1)
Total weight for a single rack in full configuration: 270kg.

2)
Main body of the cabinet (including various layers of shelves): 150kg.

3)
Carrier shelf: 10kg/shelf.

4)
TRM: 5kg/pc.

5)
CMM: 0.8kg/pc.

6)
AEM: 5~7kg/pc.

7)
Fan: 1.2kg.

5.
Working voltage: -48 VDC (-57V~40VDC).

6.
Operating ambient temperature: -50C~550C.

7.
Cabinet interior temperature rise: not greater than 200C.

8.
Relative humidity: 10% ~ 90% (non-condensing).

(  Note
For more information about the equipment parameters, please refer to the Technical Manual for ZXG10-BTS (V2.0) Base Transceiver Station. 

3 Installation Preparation

Abstract

Engineering preparations should be made prior to the start of the equipment installation. The preparations are the installation environment inspection, including inspection of equipment room buildings, indoor environment inspection, preparation of tools and instruments, preparation of technical documents and unpacking inspection. 
3.1 Installation Environment Inspection

As to the equipment room for installing the BTS (V2.0), check the following prior to the installation: equipment room buildings, indoor environment, power supply, grounding and other auxiliary products. 
3.1.1 Inspection of Equipment Room Buildings

3.1.1.1 Floor Plan of the Equipment Room

The rack layout includes the arrangement of cabling racks and the locating of the BTS rack. The installation personnel should follow the requirements of the engineering design documents to mark and position the equipment according to the floor plan of the equipment room and the structure and size of the ZXG10-BTS (V2.0) rack. 

Take into full consideration the direction from the feeder to the BTS (V2.0) when placing the cabinet. The feeder should be as short as possible and its bending radius should not be too small. In case two racks or more are needed, the basic rack should be arranged to stand in the middle position.

In addition, cabinets may be arranged in one or more rows ( BTS racks are placed in the same room together with BSC or MSC racks), depending on the size of the room and the number of cabinets.

The cabinet layout inside the equipment room should facilitate servicing. The following requirements should be satisfied: 

1.
The spacing between the cabinet and the wall should be greater than 10cm. 

2.
The distance between rack rows should be not less than 1m.

3.
When multiple racks are installed in a row, they should be neatly arranged. 

4.
The distance between the front of a cabinet and any barrier should be not less than 1m.

3.1.1.2 Equipment Room Construction

Civil construction of the equipment room should have been completed and the equipment room should be of adequate size for equipment installation and maintenance.

1.
The doors of the main passages of the equipment room should preferably be 2.2m high and 1.8m wide in order not to hinder equipment handling. The net height of the room should be more than 3m.

2.
The level difference for any square meter of the floor should not be greater than 2mm.

3.
The floor, walls, ceiling, reserved holes and troughs shall meet relevant technical design requirements.

4.
If there are holes running through the outside walls, ground water should be prevented from entering the equipment room. The troughs should be dampproof to prevent their inside from getting too wet.

5.
All the gaps between the hidden pipes, ground slots, holes and their cover plates should be sealed tightly and the materials chosen should not get deformed or cracked easily.

6.
A makeshift storage place should be set aside for installation materials and equipment.
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  Caution:

The equipment room should be far from any high-voltage power line, strong magnetic field, strong electric sparks, or other factors that may pose threat to the security of the equipment room.

3.1.2 Indoor Environment Inspection

This includes the inspection of temperature, humidity, noise, fire control, dustproof, lighting and drainage facilities. 

3.1.2.1 Temperature/Humidity

The air-conditioning facilities in the equipment room should be able to maintain the desired temperature and humidity:

1.
Ambient temperature: -50C~550C, preferably 150C~300C in the long run. 

2.
Relative humidity: 10%~90%; preferably 40%~65% in the long run. 
3.1.2.2 Noise

For the health of the operation and maintenance personnel, the environment noise in the equipment room should be lower than 70dB. 

3.1.2.3 Fire Control

1.
Interior walls are fully dried, and the walls and ceiling are coated with non-flammable white lusterless paint or other fire-retardant materials.

2.
Storage of flammable and explosive materials in the equipment room is strictly prohibited and necessary firefighting equipment must be installed.

3.1.2.4 Dustproof Requirements

1.
Doors and internal and external windows should be closed tightly with sound dustproof performance.

2.
The ventilating ducts in the equipment room should be cleaned, and the air conditioning equipment should be properly installed, with good performance and fitted with dust screen.

3.
Holes between various equipment rooms and passages for cabling shall be sealed off, to reduce the flow of dust between rooms.

3.1.2.5 Lighting

The lighting conditions of the equipment room shall meet equipment maintenance requirements, and three sets of lighting systems, that is, normal lighting, standby lighting, and emergency lighting, shall be well prepared.

3.1.2.6 Water Supply and Drainage 

Pipes for water supply, drainage and firefighting should not pass the equipment room inside.

3.1.3 Power Supply Inspection

1.
Check the AC power supply, which shall include not only the inlet cables of mains supply but also the standby power supply from diesel generators. Independent AC power supply shall be provided with the voltage ranging 380V(10% and 220V(10%. 

2.
DC power distribution equipment should have stable power supply voltage, whose nominal value is -48V (-57V~-40V) with sufficient power.

3.
The battery should have sufficient capacity.
4.
Different outlets in the equipment room shall bear evident marks, and evident distinctions shall be available between dynamic electricity and lighting electricity.

5.
There should be audible/visible alarms for undercurrent, undervoltage and overvoltage conditions.

6.
Special care is needed to avoid electroshock when handling 220V or 380V AC power voltage (if any) in the equipment room.

7.
Take care not to confuse the poles of DC power supply during installation, to avoid reversed connection of polarities which may damage the equipment.
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  Caution:

When checking various power supplies, check the on/off state of each power switch to avoid electroshock. 

3.1.4 Grounding Inspection

1.
The equipment room should be grounded properly with the grounding resistance no greater than 5(.

2.
The indoor grounding system shall be directly connected to the grounding bar, which connects to all equipment grounding wires and the general grounding bar of the building.

3.2 Preparation of Tools and Instruments

The BTS (V2.0) installation project needs various tools and test instruments and meters. Apart from frequently used tools, other instruments and meters are also needed, as listed in Table 3.2‑1 (for reference only).

Table 3.2‑1  Main Instruments and Meters

	Instrument Name
	Manufacturer

	Spectrum analyzer
	HP

	Base station tester
	SITE MASTER

	Transmission-type power meter
	US BIRD

	Test-purpose MS
	

	Compass
	

	Multimeter
	

	Field intensity tester
	


The tools used are as follows: 

1.
Electric percussion drill

2.
Straight screwdriver and cross screwdriver

3.
Tweezers

4.
Pliers (nipper pliers, slope pliers, and pincer pliers);

5.
Spanner

6.
Tape

7.
Electric irons (including anti-static iron)

8.
Anti-static wrist strap

9.
Level

10.
Plumb

11.
Safety helmet

12.
Slip-proof glove

3.3 Preparation of Technical Documents

The commissioning personnel shall also prepare the following technical documents for later reference:

ZXG10-BTS (V2.0) Base Transceiver StationTechnical Manual 

 ZXG10-BTS (V2.0) Base Transceiver Station Hardware Manual

 ZXG10-BTS (V.02) Base Transceiver Station Maintenance Manual

Guide to Documentation

3.4 Unpacking Inspection

3.4.1 Unpacking Preparation

Before installation, unpack and check the delivered goods, and, if everything is OK, hand them over.

After project engineers arrive at the site of installation, they shall jointly count and check the delivered goods with the user’s personnel. After the unpacking inspection, an unpacking inspection report shall be filled in and submitted. Both the user’s representatives and the vendor’s representatives must be present during unpacking inspection.

During unpacking inspection, first check the total number of goods against the checklist and then check the appearance of the packing box, as shown in Fig. 3.4‑1. If any goods error, missing goods, or serious damage of the package is found, stop unpacking and find out the causes.

The packing box had better be moved into or near the equipment room before unpacking, to help protect the cabinet against damage during handling and transportation.
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Fig. 3.4‑1  Packing Box
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  Caution:

Before unpacking, make sure the equipment faces the direction as indicated in the schematic diagram of the packing box.

3.4.2 Unpacking Procedure

Use special-purpose tools such as crowbar, large straight screwdriver and hammer to unpack the box. Do not handle the goods in the box roughly, like pounding or hammering, which may damage the goods inside the box.

Place the wooden case on the ground with its face up, as shown in Fig. 3.4‑2. 
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Fig. 3.4‑2  Packing Case (Face Up)

Erect the wooden case as shown in Fig. 3.4‑3. Do not remove the antistatic bag of the rack before pulling the rack out of the case. 
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Fig. 3.4‑3  Erect a Wooden Case

Pull the cabinet out of the wooden case, as shown in Fig. 3.4‑4. 
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Fig. 3.4‑4  Pull out the Cabinet

In handling the rack, hold with both hands some solid places like the base. Do not apply force on the places not rigid enough, such as cable support and cable fixing beam, to avoid rack damage or accident.

Usually a desiccant is placed in the anti-static protective bag to absorb moisture in the air inside the bag and keep the bag dry. When the equipment is moved from a colder and drier place to a hotter and damper place, wait for at least 30 minutes before unpacking the equipment. Otherwise, dews may condense on the surface of the equipment and cause damage to it.
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  Caution: 

During unpacking, handle with care to protect the surface coating of the equipment. Pay attention to the antistatic requirements of circuit boards.

Beryllia is used in some components as an insulator. It is innocuous to human health when encapsulated in a component. However, when the component is damaged, the powder beryllia will fall out, which may possibly hurt people. The person who contacts or handles the component should know the characteristics of such a component and take corresponding measures. 

[image: image45.png]


 Warning:

The equipment uses components that contain toxic beryllia. 

The components containing beryllia must not be discarded randomly. Chemical treatment or special waste treatment should be performed on them according to the local codes and regulations.

3.4.3 Unpacking

Check the goods in the box against the packing list for consistency and the packing list against the checklist in the Unpacking Inspection Report.

In case of any wrong or missing goods, find out the causes and contact ZTE’s local office.

The cabinet open is as shown in Fig. 3.4‑5. The configuration of various modules in the cabinet on site shall depend on the contract, which may be different from that shown in Fig. 3.4‑5.  

After taking the cabinet out, erect it on a solid ground without inclination or bending, and then check the following items:

1.
Check for any concave, protrusion, scratch, peeling, blistering or filthy mark on the surface, and make sure various fastening bolts are not loosening, coming off or dislocating.

2.
Make sure the installation slots for various cabinet plug-in boxes are in strict rectangular form, and the guide rails of various slots are not missing, damaged or broken.

3.
Make sure various parts and accessories for installation of the cabinet are complete, not damaged or deformed, and there is no falling or disconnection of connection wires.

4.
Make sure the modules are not scratched or damaged, no components or devices are damaged or missing, and they match the packing list.

ZTE should take the main responsibility for checking electrically sensitive devices.

When the checking is over, both parties shall sign the Unpacking Inspection Report, and then the goods shall be handed over to the user. Each party shall hold one copy of the Unpacking Inspection Report, and the project supervisor shall also feed back, within seven days, the Inspection Conclusion in the Unpacking Inspection Report to ZTE for archiving.
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  Caution:

After unpacking, collect the packing materials that are still useful. Dispose of the waste materials together rather than littering or burning them.
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Fig. 3.4‑5  Check the Cabinet (40W Configuration)

4 Hardware Installation Flow

Abstract

This chapter briefs the installation flow of the hardware. 
4.1 Hardware Installation Flow

The equipment is delivered as a whole on site and the backplane, cables, cabinet top plate, top-layer shelf, dustproof shelf and modules have all been installed and debugged according to the system configuration before they are delivered, so onsite hardware installation only involves the positioning and installation of the cabinet, and the installation of power supply, grounding cables, the antenna feeder system, and transmission lines.

The hardware installation flow is shown in Fig. 4.1‑1.
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Fig. 4.1‑1  Hardware Installation Flow

Overview of the Cabinet Installation

The cabinet installation includes base positioning, base installation, fixing the cabinet and insulation test. 
For details, refer to Chapter 5.

4.2 Installing the Power and Grounding Cables

The BTS (V2.0) adopts separate power supply. The installation of its power cables and grounding cables is easy and simple. 

For details, refer to Chapter 6.

4.3 Installing the Internal Cables

The internal cables of BTS (V2.0) refer to the cabinet-back cables and cabinet-top cables that have been connected prior to delivery and need no onsite installation. The connecting cables between the racks are installed according to the connection between the racks. 

For details, refer to Chapter 7.

4.4 Installing the External Cables

The installation of external cables includes that of the transmission equipment, operation and maintenance terminal, and RF cables. 

For details, refer to Chapter 8.

4.5 Installing the Antenna Feeder System

The installation of the antenna feeder system includes the installation and connection of poles, iron tower, jumpers and feeders. 

For details, refer to Chapter 9.

4.6 Hardware Installation Check

When the cabinet, cables and the antenna feeder system are all installed, you must check the hardware installation. 

For details, refer to Chapter 10.

4.7 Power-on/off

This part introduces the method to plug/unplug a board and the power on/off procedure. 

For details, refer to Chapter 10.

4.8 Precautions on Hardware Installation

Since the hardware installation is the key part of the equipment installation, you should conduct the hardware installation under the instruction of professionals by strictly following the above installation flow while ensuring your safety. 
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 Caution:

Non-professionals should not maintain or debug the interior of any equipment unless instructed by professionals on site. 

Replacing the parts or changing the equipment may incur extra danger, therefore, do not replace the parts or change the equipment unless otherwise authorized. 

Install the hardware like a cabinet, a module and the antenna feeder system in a way that suits the equipment room environment and meets the requirements of the engineering design specifications and the user.

Take care when installing the ZXG10-BTS (V2.0), which is a very expensive electronic equipment.
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  Caution:

Please wear the antistatic wrist strap when installing and maintaining the equipment. 

To ensure your safety, please contact ZTE should you have anything unclear. 

5 Cabinet Installation

Abstract

This chapter describes the cabinet installation, including base positioning, base installation, fixing the cabinet and insulation test. 
5.1 Cabinet Installation Flow

The BTS (V2.0) cabinet adopts the base-fixing installation mode, that is, you should first fix the base on the floor and then push the cabinet into the base and screw them together. Fig. 5.1‑1 shows the installation flow.
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Fig. 5.1‑1  Base Installation Flow

5.2 Installing a Single Cabinet

5.2.1 Base Structure

The outside view of the base is as shown in Fig. 5.2‑1.

The base XE "The base"  comprises three parts: upper frame, lower frame and front cover plate. And an insulating pad with the same size as the lower frame is required during the installation. The base composition is as shown in Fig. 5.2‑2.  

The insulating pad is fixed on the ground, the upper frame of each base is connected with the cabinet and the front cover plate is a decorative plate placed in the front of the base. Wedge structures are designed both on the upper and lower frames of the base for easy installation and fixing. 
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Fig. 5.2‑1  Schematic Diagram of the Base
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Fig. 5.2‑2  Breakdown of the Base

5.2.2 Base Positioning

The positions of the installation holes in the base directly determine the installation position of the BTS (V2.0) rack, so it is necessary to fully consider the layout requirements of the BTS (V2.0) rack and cabinet.

1.
Marking

According to the basic size and the rack size given in the construction plane design drawing, decide the position to install the base, and measure a few marking points with a long tape. Mark two lines parallel to the base line with an ink fountain. As per the design, determine the locations of the four base installation holes for the rack on the two lines. 

Fig. 5.2‑3 shows the position to install a single cabinet, and Fig. 5.2‑4 shows the positions to install multiple cabinets.
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Fig. 5.2‑3  Base Drilling of a Single Cabinet (Top View)
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Fig. 5.2‑4  Base Drilling of Multiple Cabinets (Top View)
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  Caution:

After all the hole location lines have been marked, repeatedly measure them and check their sizes to avoid mistakes.

2.
Drilling

Drill a hole with the depth of 90mm and the aperture of (14 at the marked place for the expansion bolt on the ground.

When making holes with a percussion drill (or an electric hammer), make sure that the drill bit is vertical to the ground, with two hands holding firmly the drillstock and pressing downward vertically. Do not shake around to avoid damaging the ground and enlarging the aperture or slanting the hole.

While drilling, use a cleaner to remove the dust. Clean out all the trashes in the equipment room before ending work every day.

If the ground surface is too smooth to locate the drill bit, cut a concave in the hole location through the punching bit to help locate the drill bit.

5.2.3 Base Installation

1.
Install the expansion bolt

Use a vacuum cleaner to suck dust both inside and outside the holes before installation. Measure the hole spacing and check whether the hole positions are correct. For holes with a great error, do not install the expansion bolt but reposition the holes and drill the holes first, as shown in Fig. 5.2‑5. 

[image: image57.wmf]
Fig. 5.2‑5  Ground Drilling
To make the cabinet completely insulated from the ground, install the insulating tubes first in the mounting holes to ensure that the expansion bolts are insulated from the ground, as shown in Fig. 5.2‑6. 
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Fig. 5.2‑6  Install the Insulating Tube

Remove the gasket and nut from the expansion bolt and place the expansion rod and expansion bush vertically into the insulating tube and hammer the expansion bolt until its expansion bush is fully driven into the ground, as shown in Fig. 5.2‑7. 
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Fig. 5.2‑7  Install the Expansion Bolts

2.
Install the insulating pad

The size of the insulating pad is the same as that of the base. Before installing the base, lay the insulating pads with their holes completely aligned with those on the ground, as shown in Fig. 5.2‑8 and Fig. 5.2‑9. 
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Fig. 5.2‑8  Install the Insulating Pad (1)
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Fig. 5.2‑9  Install the Insulating Pad (2)

3.
Install the lower frame of the base

Align the lower frame of the base with the insulating pad, making sure that the holes of underpan on the lower frame are completely aligned with those on the insulating pads. There are horizontal adjustment bolts on the lower frame. You may adjust the level of the base by screwing the bolts. 
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1. Horizontal adjustment bolt

Fig. 5.2‑10  Install the Lower Frame of the Base

4.
Fix the underpan 

Fasten the expansion bolts to make the lower frame secured to the ground, as shown in Fig. 5.2‑11. 
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Fig. 5.2‑11  Secure the Lower Frame of the Base

5.2.4 Fixing the Cabinet

1.
Install the upper frame of the base

The upper frame of the base has been connected to the bottom of the cabinet prior to the delivery. Therefore, it is unnecessary to install it on site. There are four universal casters at the bottom of the cabinet, which enable the cabinet to be moved freely. During the installation, you do not need to disassemble the four universal casters but directly mount the upper frame of the base to the bottom of the cabinet. Connect the upper frame of the base and the cabinet with four M12 bolts, as shown in Fig. 5.2‑12.
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Fig. 5.2‑12  Install the Upper Frame of the Base

The corresponding holes have been drilled on the upper frame and lower frame of the base, and the cabinet bottom prior to the delivery. Therefore, it is unnecessary to drill the holes on site. 
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 Warning:

Drilling the cabinet on your own is prohibited, as impropriate drilling will damage the wiring and cables inside the cabinet and the metal scraps produced during the drilling will cause short circuits in the circuit board if they enter the cabinet.

2.
Move the cabinet

When the upper frame of the base is installed, lean the cabinet forward a little, making sure that the upper frame of the base contacts the guide rail of the lower frame and crosses the slant face of the guide rail, and then push the cabinet into the lower frame of the base. If condition permits, you may hoist the cabinet for installation. There is a suspension ring on top of the cabinet for hoisting the cabinet. 
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1.Suspension ring for hoisting the cabinet

Fig. 5.2‑13  Move a Cabinet

2.
Cabinet positioning

Push the cabinet along the guide rail on the underpan into the back of the base. The locating piece on the lower frame gradually wedges with the wedge piece, as shown in Fig. 5.2‑14. Since the wedge piece is a slant, the cabinet is more secured when it is pushed further in the back of the base. User two M12 bolts to fasten the cabinet when it is in position. Adjust the direction of the four universal casters at the bottom of the cabinet, so that they do not protrude out of the base to facilitate installation of the front cover plate. 

[image: image68.wmf]
Fig. 5.2‑14  Fixing the Cabinet

3.
Fix the front cover plate

Finally, add the front cover plate and fix it with screws, as shown in Fig. 5.2‑15.
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Fig. 5.2‑15  Mounting the Front Cover Plates

5.2.5 Dismounting the Cabinet

The method to dismount the cabinet from the base is just reverse:

1.
Dismount the front cover plate

Unfasten the fixing screws on the front cover plate to remove the front cover plate. 

2.
Push the cabinet out of the base 

Adjust the M12 screws in the front of the underframe. When the screws move inward, they will press against the underpan fixed on the ground so as to push the cabinet outward for a certain distance. Now push the cabinet off the underpan.

5.3 Installing Multiple Cabinets

The installation method of multiple BTS (V2.0) cabinets in a row is the same as that of a single cabinet. The small cover plates on the two sides of the cabinet may be removed as required to facilitate the cable installation among the cabinets. Mark and drill holes on the ground by following the design drawing, install the insulating pads and lower frame of the base, push the cabinet into the base and fasten it, and then mount the front cover plate. After the cabinets are installed, the perpendicularity error of the cabinets should not be greater than 2mm, as shown in Fig. 5.3‑1. Since the figure intends to show the position of the small cover plates on the sides of the cabinets, the spacing between the cabinets are big. During practice, the cabinets can be installed as close as possible. 

[image: image71.wmf]
1. Small removable cover plate

Fig. 5.3‑1  Completion of Installation of Multiple Cabinets

(  Note
Refer to section 7.2 for the connecting cables between the racks.

5.4 Insulation Test
Set the multimeter to the resistor side, use its two measure probes to respectively contact the metal part of the cabinet bottom and the expansion bolt to measure the resistance. If the circuit is in the disconnected state, proceed with the next step of installation. Otherwise, it indicates that the foot is not insulated from the ground, and in that case, please check whether the insulating sleeve is installed or whether the insulating sleeve is damaged. Repeat the previous process and perform the insulation test again.
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  Caution:

The insulation test should be conducted after each bolt is fixed to avoid unnecessary workload after the insulation test is found unqualified at the later stage of installation.

5.5 Module Installation Check

The modules of BTS (V2.0) have passed the installation debugging prior to the delivery, as shown in Fig. 5.5‑1, Fig. 5.5‑2 and Fig. 5.5‑3. Therefore it is unnecessary for onsite operation. During the onsite installation, you should check again the type, quantity and position of the modules. 
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Fig. 5.5‑1  Cabinet Interior (40W Full Configuration)
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Fig. 5.5‑2  Modules inside the Cabinet (40W Full Configuration)
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Fig. 5.5‑3  Modules inside the Cabinet (80W Full Configuration)

5.5.1 PDM

PDM XE "PDM"  is a board lying horizontally, with connectors at the back to connect with the backplane, as shown in Fig. 5.5‑4.

Push the PDM along the horizontal guide rail till the panel of it is flush with the side frame of the cabinet, and then fasten the grounding bolts of the panel. 

There are 17 breakers on the PDM panel controlling the power supply of 2 CMMs, 12 TRMs and 3 FCMs. 
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Fig. 5.5‑4  PDM

5.5.2 CMM

CMM XE "CMM"  is a board lying horizontally, with connectors at the back to connect with the backplane, as shown in Fig. 5.5‑5.

On the panel at the front of the board is a handle to help plug/unplug the board. When plugging/unplugging the board, apply even force and push it gently along the horizontal guide rail to the backplane until the CMM panel and PDM panel are flush with each other, and then tighten the grounding screws on the panel.
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Fig. 5.5‑5  CMM

5.5.3 AEM and TRM

AEM XE "AEM"  is as shown on the left of Fig. 5.5‑6, while TRM on the right of Fig. 5.5‑6. 

AEM has the same structure as TRM: Equipped with an independent guide rail, the module is connected with the backplane via the connectors on it. During installation, according to the configuration, align the guide rail of the module with the guide slot, apply even force to push the module into the backplane. Make sure that the module is aligned and then push it into place, until the panel presses closely against the shelf and then tighten the grounding screws on the panel.
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Fig. 5.5‑6  AEM (left) & TRM (right)

AEM mainly comprises 5 units: CDU (Combiner Distribution Unit), DCDU (D Combiner Distribution Unit), ECDU (E Combiner Distribution Unit), CEU (Combiner Extension Unit), and RDU (Receiver Distribution Unit). For FCDU and HCDU, refer to DCDU; for GCDU and ICDU, refer to ECDU; for BCDU and CRDU, refer to CDU; and for BRDU and CRDU, refer to RDU.

1.
CDU (Combiner Distribution Unit)

CDU panel has 5 indicators, 1 extended TX port ETX, 1 radio test port RTE, 2 combiner input ports TX1~TX2, 4 low-noise amplifier output ports RX1~RX4, 2 low-noise amplifier extended output ports ERX1~ERX2, and 1 antenna feeder port ANT. The five indicators are EPO, SWR1, SWR2, PWR and LNA in turn. The panel is as shown in Fig. 5.5‑7.
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Fig. 5.5‑7  Structure of the CDU Panel 

2.
DCDU (D Combiner Distribution Unit)
The DCDU panel has 6 indicators, 1 transmission power input (power amplification output signal) port ITX, 1 radio test port RTE, 2 low-noise amplifier output ports RX1~RX2, 2 low-noise amplifier output ports (diversity) RXD1~RXD2, and 1 antenna feeder port ANT. The six indicators are EPO, SWR1, SWR2, LAN1, PWR and LNA2 in turn. The panel is as shown in Fig. 5.5‑8.
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Fig. 5.5‑8  Structure of the DCDU Panel 

3.
ECDU (E Combiner Distribution Unit)

The ECDU panel has 6 indicators, 1 transmission power input (power amplification output signal) port ITX, 1 radio test port RTE, 2 low-noise amplifier output ports RX1~RX2, 2 low-noise amplifier output ports (diversity) RXD1~RXD2, 1 antenna feeder port ANT and 1 antenna feeder diversity port ANTD. The six indicators are EPO, SWR1, SWR2, LAN1, PWR and LNA2 in turn. The panel is as shown in Fig. 5.5‑9.
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Fig. 5.5‑9  Structure of the ECDU Panel

4.
RDU

The RDU panel has 2 indicators, 1 radio test port RTE, 4 divider output ports RX1~RX4, 2 divider input ports (LNA extended output) ERX1~ERX2, and 1 antenna feeder port ANT. The two indicators are PWR and LNA. The panel is as shown in Fig. 5.5‑10.
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Fig. 5.5‑10  Structure of the RDU Panel 

5.
CEU

The CEU module panel has 2 combiner TX output ports OTX1 and OTX2, 4 combiner input (PA output signal) ports TX1~TX4, 4 divider output ports RX1~RX4, and 2 divider input ports (LNA extended output) ERX1~ERX2, as shown in Fig. 5.5‑11.
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Fig. 5.5‑11  Structure of the CEU Panel

5.5.4 FCM Shelf

The FCM XE "FCM"  shelf has been fitted together and debugged before delivery, as shown in Fig. 5.5‑12. The only thing to do on site is push it along the guide rail into the backplane until it is flush with other panels. Outside it is the fan panel, which is fixed with four spring screws.

[image: image85.wmf]
Fig. 5.5‑12  Fan shelf

5.5.5 Dust-proof Shelf

The dustproof shelf at the bottom of the cabinet not only keeps dirt out but also serves to ventilate the bottom-layer carrier shelf, as shown in Fig. 5.5‑13. It has already been fitted together before delivery. It should be cleaned once every half a year. To clean it, first loosen the two spring screws and pull it out by holding the two handles. After cleaning, push it back into place along the guide rail until the back of the panel presses against the front of the guide rail plate, and then tighten the screws.
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Fig. 5.5‑13  Dust-proof Shelf
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  Attention:

In dismounting the dustproof shelf, protect the RF cables above it.

5.5.6 Precautions

1.
Hot plugging/unplugging are not recommended 

The BTS (V2.0) adopts separate power supply and some protective measures have been taken on the circuit for the module power supply, so modules are hot pluggable. However, components like power sockets can withstand only a limited times of electric surge, so hot plugging/unplugging is not recommended.

2.
First disconnect the corresponding circuit breaker of PDM when installing/dismounting a module

Before installing a module into the cabinet, disconnect the corresponding circuit breaker in PDM, push the module along the guide rail, and finally close the circuit breaker.

Before dismounting the module from the cabinet, disconnect the corresponding circuit breaker in PDM and pull out the module along the guide rail. In this process, always keep the circuit breaker disconnected.

(  Note
Please refer to section 6.1 for the description of circuit breakers of each module. 

5.6 Engineering Labels

Engineering labels are used to mark the major equipment, connected equipment and related equipment.

1.
ID and adhesive paper of the equipment

Adhesive paper for equipment ID: Equipment ID is in English, including ZTE ID and equipment name. The adhesive paper should be attached to the middle of the inner side of the equipment door.

Adhesive paper for the doors: Printed thermostatic adhesive paper shall be used for labeling the cabinet doors, whose content includes routine inspection items and daily maintenance specifications, common maintenance indices, emergency phone number, hotline phone number, and contact person or department.

2.
ID and adhesive paper of connection equipment

Cables: Use two pieces of ID adhesive paper at both ends of the cable. The label attached to a cable consists of three parts, namely, connector end label, cable component ID label and direction label of both ends, as shown in Fig. 5.6‑1 and Fig. 5.6‑2.  
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1. Connector label  2. Direction label  3. Cable component ID label

Fig. 5.6‑1  Example 1 of the Cable Label 
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1. Connector label  2. Direction label  3. Cable component ID label

Fig. 5.6‑2  Example 2 of the Cable Label

Content of an indication label:

First line: Function ID/end ID (L (R))

Second line: Cabinet ID-shelf ID/layer number-board name-socket ID

1)
Cabinet label

Determine the label content according to the cabinet number or cabinet name. When the wiring is conducted in a single parts or cabinet, give the cabinet name; when the wiring is conducted in multiple parts or cabinets, give the cabinet number and cabinet name according to the cabinet arrangement in the wiring system. 

2)
Shelf ID or layer number 

The layers are numbered from the cabinet bottom up as L1, L2, L3, and so on. Mark the shelf name or the shelf number used in the wiring system. Note that the name or number must be the same as that used for the shelf in the wiring system. For example, for the RFE shelf, its label is printed with -RFE-. For the shelf numbered L1 in the wiring system, its label is printed with -L1-. 

3)
Board name

Mark the corresponding board name according to the board name on the silkscreen on the backplane. 

4)
Socket ID

The socket ID is the specific position where the connector or the terminal is to be connected. 

5)
End ID

The end ID is indicated by a letter. For example, letters A and B stand for end A and end B of a cable component. Note that the end ID should be the same as that in the cable component structure diagram in the cable component design document. (When multiple ends are connected, the end IDs are indicated by A1, A2 or B1 and B2, and so on.)

3.
ID and adhesive paper of other relevant equipment

Power ID on the power supply devices: Attach a power ID adhesive paper to both of the two output terminals of the power supply device providing power for BTS (V2.0). The contents on the adhesive paper include the name of the BTS (V2.0) equipment, -48V, working ground or protection ground. 

5.7 Checking the Installation

Perform the following check upon installation of the cabinet: 

1.
Measure the racks and modules with your eyes for their neatness.

2.
Check the captive screws of the modules. Since the captive screws are connected to the cabinet and can ground the cabinet, make sure they are fastened during the installation. 

3.
Make sure the routing of cables complies with the specifications and the cables are bound reasonably and neatly. 

4.
Check whether the labels are unified and clear, whether they can be easily found, and make sure that they are tied firmly. 

5.
Lock the cabinet door in time when the cabinet is installed. If you need to open the cabinet door for maintenance, please contact the professionals or operate under the instructions of the professionals. 

6 Installing the Power Cable and Grounding Cable

Abstract

This chapter describes the installation flow and procedure of power cables and grounding cables. 
6.1 Overview of the Power and Grounding Cables

The ZXG10-BTS (V2.0) adopts separate power supply and is equipped with an external rectifier module and storage battery packs to form a complete set of power supply system.

BTS (V2.0) is powered by the external -48V rectifier module. It adopts the 25mm2 wire as the power cable, and the primary power (-48V) is introduced from the cabinet top to PDM, as shown in Fig. 6.1‑1. 

The protection ground, analog ground and digital ground are converged at the PE binding post. The grounding wire is a 25mm2 wire, as shown in Fig. 6.1‑1. 
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Fig. 6.1‑1  Schematic Diagram of the Power and Grounding Interfaces

The principles of the PDM are shown in Fig. 6.1‑2.

PDM first performs filtering, and then distributes the primary power to CMM, TRM and FCM (fan control module). The powers inside these modules are converted from DC to DC and then they power up the boards. Meanwhile, PDM distributes the +12V power output by TRM to AEM, and provides overload circuit break protection for the modules. 
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Fig. 6.1‑2  Internal Wiring of the PDM
The PDM panel is as shown in Fig. 6.1‑3.
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Fig. 6.1‑3  PDM Panel

There are 17 breakers on the PDM panel controlling the power supply of 2 CMMs, 12 TRMs and 3 FCMs. 

To switch off the power of AEM, you should also switch off the power of all the four TRMs in the same layer as AEM. 

(  Note
Power cable colors:  

Power end (PWR) – red; power ground (PWRGND) – blue; protection ground (PGND) – black; analog ground (AGND) – yellow; digital ground (DGND) – green. 

6.2 Installation Procedure

Some equipment in the equipment room operates at 220V AC or 380V AC, which makes the equipment potentially dangerous. One cannot enter an area of high voltage unless his safety is ensured. 

The installation of AC equipment must comply with the local safety regulations. 

And the person who installs the AC equipment must have acquired the qualification for working in high voltage and AC power. 
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 Danger:

High voltages are quite dangerous. Direct contact or indirect contact with high voltages or AC mains through any damp object may result in fatal danger.

Installation steps:

1.
Remove the small cover plate at the rear right of the cabinet top during the installation. 

2.
On the left of the small cover plate is a power switch, as shown in Fig. 6.1‑1. Dial it to ON/OFF to turn on/off the power supply.

3.
Connect the power cables, power grounding cables and protection grounding cables. Use the 25mm2 wire as the external -48V power cable of the BTS (V2.0) rack. According to the polarity and grounding marks of the basic power, lead the basic power from the cabinet-top PWR wire into the BTS (V2.0) rack, as shown in Fig. 6.1‑1. Connect the power cable of BTS (V2.0) to the -48V end. 

4.
The top of BTS (V2.0) cabinet is marked with a grounding sign. Connect the power grounding cable to the GND end. 

5.
The protection ground, analog ground and digital ground are converged at the PE binding post. Connect the protection ground of the BTS (V2.0) cabinet to the ground correctly with a grounding wire. 
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 Caution:

Never install or disconnect any power cables in the hot-line mode.

Do shut off the power supply before installing or disconnecting a power cable.

Do make sure the cables to be connected and cable labels are consistent with the practical installation conditions before connecting them.

There are three ways to connect the cables: 

1.
While fixing the lug at one end of the DC distribution cabinet, add the flat washer and spring washer to make sure that the lug is reliable and fixed and that the cable and terminal block are in good contact, to minimize the contact resistance. The specific connection method is as shown in Fig. 6.2‑1.
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1. Copper lug  2. Flat washer  3. Nut  4. Bolt  5. Cable  6. Spring washer

Fig. 6.2‑1  Connecting the Power Cable

2.
When installing the lugs, if two or more wires or cables are to be installed to a binding post, the lugs should not be overlapped but by way of cross installation XE "cross installation"  (as shown in Fig. 6.2‑2) or back-to-back installation XE "back-to-back installation"  (as shown in Fig. 6.2‑3). If overlapping is unavoidable, bend the lugs to an angle of 45( or 90( XE "bend the lugs to an angle of 45( or 90("  before the installation. Remember to put the big lug under the small lug. This method is recommended in places where lugs should be installed. The specific connection method is as shown in Fig. 6.2‑4.
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  Attention:

The connection at the grounding end should be good with a grounding resistance of less than 5(. 
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1. Copper lug  2. Flat washer  3. Nut  4. Bolt  5. Cable

Fig. 6.2‑2  Cross Connection
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1. Copper lug  2. Flat washer  3. Nut  4. Bolt  5. Cable  6. Spring washer

Fig. 6.2‑3  Back-to-back Connection
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1. Copper lug  2. Flat washer  3. Nut  4. Bolt  5. Cable  6. Spring washer

Fig. 6.2‑4  Connection by Bending the Lug to 45( or 90(
6.3 Wiring the Power Cable and Grounding Cable

Follow the principles below to wire the power cable and grounding cable.

1.
Wiring the power cable and grounding cable

1)
The power cable and grounding cable shall be separately wired from other cables. While cabling in the rack, bind them separately instead of binding them as a whole, which also applies to cabling outside the rack.

2)
Wire the power cable and grounding cable from the cabinet top, and bind them on the cabling rack at the top of the equipment room. The spacing between cable ties should be 200mm.

3)
Select the appropriate specifications of cable ties (150mm/300mm) according to the cable quantity, and cut the cable tie even after binding.

4)
To wire the power cable and grounding cable, exactly measure the distance from the power distribution cabinet to the wiring terminal of the cabinet, and reserve enough length for practical cabling later. If a cable is found not long enough in the cabling, replace it with a longer one for re-cabling. Do not connect or weld it with another one to form a longer cable, as shown in Fig. 6.3‑1.
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Fig. 6.3‑1  Wiring the Power Cable and Grounding Cable

2.
Engineering label of the power cable

The engineering labels of the power cables employ the special engineering labels provided by ZTE Corporation, and are attached 2cm away from the lugs. Fill in the location of the power distribution cabinet at one end of the power cable, and the location of the cabinet at the other end.
7 Installing the Internal Cables

Abstract

This chapter describes the installation of cabinet internal cables including backplane cables and cabinet-top cables. 
7.1 Installing Cables Inside the Cabinet

The internal cables of BTS (V2.0) have been connected prior to the delivery. Therefore, it is unnecessary to connect them on site. 

Internal wiring is the same for all BTS (V2.0) basic and extended racks regardless of their configurations, including the power cables and signal cables from the cabinet top to various layers of TRM, from CMM to various layers of TRM, from PDM to various layers of TRM, from PDM to various layers of FCM, and from TRM to various layers of FCM.

7.1.1 Backplane Wiring

The wiring of the backplane XE "The wiring of the backplane"  is illustrated in Fig. 7.1‑1. For the internal wiring, please refer to Table 7.1‑1.
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Fig. 7.1‑1  Internal Wiring of the Cabinet

Table 7.1‑1  Internal Wiring of the Cabinet

	No.
	Cable Code
	Cable Name
	Cable Model
	Port at End A
	Port at End B

	1
	P0626518AA01
	Power grounding cable
	ZX062JB-01-30-12
	Busbar PWRGND
	Filter output PWRGND

	2
	P0626519AA01
	Blue multi-strand cord (1)
	ZX062JB-01-30-01
	Filter output PWRGND
	Line end of various breakers

	
	P0626520AA01
	Blue multi–strand cord (2)
	ZX062JB-01-30-02
	
	

	3
	P0626528AA01
	FCM power cable (1)
	ZX062JB-01-30-08
	Load of FCM1 breaker
	Busbar FCM1

	4
	P0626529AA01
	FCM power cable (2)
	ZX062JB-01-30-09
	Load of FCM2 breaker
	Busbar FCM2

	5
	P0626530AA01
	FCM power cable (3)
	ZX062JB-01-30-10
	Load of FCM3 breaker
	Busbar FCM3

	6
	P0626522AA01
	Carrier frequency shelf power control cable (1)
	ZX062JB-01-30-05
	Layer 3 MTRM/X35
	Load pins of TRM1~4 breakers

	
	
	
	
	PWRGND, PE, GNDA and GNDD of busbar
	

	7
	P0626525AA01
	Tower top amplifier power cable (1)
	ZX062JB-01-31-13
	Layer 3 TRM backplane/X34
	Cabinet-top COMM7

	8
	P0626523AA01
	Carrier frequency shelf power control cable (2)
	ZX062JB-01-30-06
	Layer 2 MTRM/X35
	Load pins of TRM5~8 breakers

	
	
	
	
	PWRGND, PE, GNDA and GNDD of busbar
	

	9
	P0626526AA01
	Tower top amplifier power cable (2)
	ZX062JB-01-31-14
	Layer 2 TRM backplane/X34
	Cabinet-top COMM6

	10
	P0626524AA01
	Carrier frequency shelf power control cable (3)
	ZX062JB-01-30-07
	Layer 1 MTRM/X35
	Load pins of TRM9~12 breakers

	
	
	
	
	PWRGND, PE, GNDA and GNDD of busbar
	

	11
	P0626527AA01
	Tower top amplifier power cable (3)
	ZX062JB-01-31-15
	Layer 1 TRM backplane/X34
	Cabinet-top COMM1

	12
	62140468
	20-pin twisted pair flat cable (3)
	ZX062JB-01-31-07
	MCMM backplane/X16
	Layer 1 MTRM/X33

	13
	P0626514AA02
	Power cable of the fans
	ZX062JB-01-30-13
	Layer 3 MTRM/X32
	Baffle of layer 1 fans

	
	
	
	
	1st FCM and 2nd PWRGND of busbar
	

	14
	62140466
	20-pin twisted pair flat cable (2)
	ZX062JB-01-31-06
	MCMM backplane/X17
	Layer 2 MTRM/X33

	15
	P0626514AA02
	Power cable of the fans
	ZX062JB-01-30-13
	Layer 2 MTRM/X32
	Baffle of layer 2 fans

	
	
	
	
	2nd FCM and 3rd PWRGND of busbar
	

	16
	62140472
	20-pin twisted pair flat cable (1)
	ZX062JB-01-31-05
	MCMM backplane/X18
	Layer 3 MTRM/X33

	17
	P0626514AA02
	Power cable of the fans
	ZX062JB-01-30-13
	Layer 1 MTRM/X32
	Baffle of layer 3 fans

	
	
	
	
	3rd FCM and 4th PWRGND of busbar
	

	18
	P0626531AA01
	Top-layer shelf power control cable
	ZX062JB-01-30-14
	MCMM backplane X/15
	Load pins of TRM1~2 breakers

	
	
	
	
	PWRGND, PE, GNDA and GNDD of busbar
	

	19
	62140470
	E1 interface cable
	ZX062JB-01-31-02
	Cabinet-top COMM2
	MCMM/X13

	20
	62140465
	Background alarm cable
	ZX062JB-01-31-04
	Cabinet-top COMM3
	MCMM/X14

	21
	62140467
	ID cable
	ZX062JB-01-31-01
	Cabinet-top COMM4
	MCMM/X12

	22
	62140469
	Synchronous signal cable
	ZX062JB-01-31-03
	Cabinet-top COMM5
	MCMM/X11

	23
	P0626521AA01
	Grounding cable
	ZX062JB-01-30-11
	PE, GNDA and GNDD of busbar
	Cabinet-top PE

	24
	62140464
	Clock test line (1)
	ZX062JB-01-32-22
	MCMM backplane/X9
	Cabinet-top 13M

	25
	62140471
	Clock test line (2)
	ZX062JB-01-32-23
	MCMM backplane/X10
	Cabinet-top FLCK


7.1.2 Cabinet-top Wiring

The wiring of the cabinet top is illustrated in Fig. 7.1‑2. For the cable connections, please refer to Table 7.1‑2.
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Fig. 7.1‑2  Cabinet-top Wiring

Table 7.1‑2  Internal Cabling of the Cabinet Top

	No.
	Cable Code
	Cable Name
	Cable Model
	Port at End A
	Port at End B

	1
	62140448
	7/16-RG214-NJW
	ZX062JB-01-32-21
	Layer 1 AEM1ANT interface
	Cabinet-top Hycom3

	2
	62140459
	7/16-RG214-NJW
	ZX062JB-01-32-20
	Layer 2 AEM1ANT interface
	Cabinet-top Hycom2

	3
	62140460
	7/16-RG214-NJW
	ZX062JB-01-32-19
	Layer 3 AEM1ANT interface
	Cabinet-top Hycom1

	4
	P0626510AA02
	Filter cable
	ZX062JB-01-30-03
	Filter input GND
	Cabinet-top input GND

	5
	62140459
	7/16-RG214-NJW
	ZX062JB-01-32-21
	Layer 3 AEM2ANT interface
	Cabinet-top Hycom4

	6
	62140448
	7/16-RG214-NJW
	ZX062JB-01-32-20
	Layer 2 AEM2ANT interface
	Cabinet-top Hycom5

	7
	62140460
	7/16-RG214-NJW
	ZX062JB-01-32-19
	Layer 1 AEM2ANT interface
	Cabinet-top Hycom6


7.1.3 Cabling Requirements

Generally speaking, wiring of cables has strict routing requirements. Power cables, bus cables and signal cables should all be wired separately.

During the cabling, certain curvature should be reserved at the root and at the bending position of each cable instead of pulling it tight.

After the cabling, tighten the fastening screws of the plugs. Do not apply too much force when binding the cables with cable ties to avoid damaging the sheath of the cables.

All cables should be bound with cable ties, as described below:

1.
Arrange the bound cables neatly without crossing each other or getting twisted.

2.
Do not bind the cables too tight or too loosely;

3.
Evenly space the cable ties, usually at an interval of 2~3 times the diameter of the cable bundle, and use more or fewer ties depending on the branching of cable bundles.

4.
Bind and fix the ends, bends and branches of the cables appropriately.

5.
Cut the redundant parts of cable ties neatly, without leaving any sharp edges.

(  Note
Different configurations may require different cables depending on the contract terms.

7.1.3.1 General Requirements for Cabling

1.
Before cabling, check the specifications, models and quantities of the cables against the construction drawing and contract requirements for consistency.

2.
Before cabling, check for any damage and make sure quality certificates such as ex-factory record and quality warranty are available.

3.
Check that the specifications, quantity, routing, and positions of the cables comply with the construction design requirements, and determine the wiring length of each cable according to the specific position.

4.
Make sure that the cables to be wired have no breakage or connector anywhere along it.

5.
The transmission line and the power cable should be laid separately in the cabling trough. The DC power cable and AC power cable should be at least 50mm from each other.

6.
Cables should be wired neatly and bent smoothly and evenly inside the cabling trough. The bending radius should be at least 60mm for the cables whose outer diameter is smaller than 12mm and at least 10 times the outer diameter for the cables whose outer diameter is greater than 12mm.

7.
The cables in the trough should be straight and kept within the trough in order not to block other cable inlets and outlets. Where the cables leave the trough or are bent, they should be bound and fastened.

8.
When fibers, power cables, grounding cables and other cables are laid in the same trough, they should not be overlapped or mixed. If a cable is too long, coil the remaining part neatly at the middle of the cabling rack instead of resting it on any other cable.

7.1.3.2 Cable Binding Requirements

The cables near the connector should be bound orderly without any twist, as shown in Fig. 7.1‑3. The cable tie in each column should be in the same height, and the cables should be straight and vertical to the ground. 
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Fig. 7.1‑3  Cable Ties

Cable ties of different specifications should be used as per the specific situation. Avoid connecting two or more cable ties to bind cables, lest the strength of the cable ties be weakened. After binding, trim the remaining parts of the cable ties from the root. Do not leave any sharp cuts. As shown in Fig. 7.1‑4, the stick mark indicates correct binding while the cross mark indicates incorrect binding.
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Fig. 7.1‑4  Binding Requirements

In the finished cable bundles, the spacing between cable ties should be 3~4 times of the cable bundle diameter, as shown in Fig. 7.1‑5.
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Fig. 7.1‑5  Cable Ties in the Cable Bundle

Cable bundles should be tied at bends in a way as shown in Fig. 7.1‑6, to prevent excessive stress at the bends from breaking the cable cores.
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Fig. 7.1‑6  Swerving of the Cable Bundle

The requirements for cabling inside the rack are as shown in Fig. 7.1‑7.
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Fig. 7.1‑7  Requirements for Cabling inside the Rack

7.2 Installing Cables Between Cabinets

7.2.1 Setting of Basic and Extended Racks

Read the site ID during CMM power-on initialization to determine the level (basic/extended) of the rack, SDH network synchronization clock port, O&M timeslot position, and so on.

The specific realization method is: Connect the COMM4 interface on the cabinet top shown in Fig. 8.1‑1 to the DIDB board. The two DIP switches (S1 and S2) on the DIDB board are used as the ID_DOG of the rack. When CMM is powered on, it reads the site ID through the DIDB board. 

If the DIP switch is set to ON, the signal line is grounded and the ID status collected by CMM is 0; Otherwise, the ID status would be 1, as shown in Fig. 7.2‑1. 
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Fig. 7.2‑1  ID

The ID is a number composed of 16 bits which are in turn 15, 14, 13, …, 1 and 0 from left to right. The 1~8 bits of DIP switch S1 stand for bits 0~7 of the ID respectively, while the 1~8 bits of S2 stand for bits 8~15 of the ID respectively. Meanings of the bits are as follows:

1.
INDOOOR (corresponding to the 15th bit of the ID): BTS type (0: indoor, 1: outdoor).

2.
SYN (corresponding to the 14th bit of the ID):

1)
INDOOR=0: Network synchronization reference clock source (0: Clock extracted from the E1 interface, 1: SDH synchronization clock);

2)
INDOOR=1: Outdoor site (0: BS21 site, BS30 (V1.0) site or BS30 (V1.1) site; 1: BS30 (V1.0) site). 
3.
CHANEL_NO (corresponding to bits 13 and 12 of the ID):
1)
INDOOR=0: Onsite monitoring equipment port selection (00: RS232 interface connected with transparent channel; 01: RS422 interface connected with transparent channel; 10: RS232 interface connected with SMC).

2)
INDOOR=1: Outdoor site (00: BS21 site; 01: BS30 (V1.0) site; 10: BS30 (V1.1) site). 

4.
BTS_NO (corresponding to bits 11 and 10 of the ID): Rack No. in the same site (00: basic rack; 01: extended rack 1; 10: extended rack 2).

5.
SLAVE1_PORT (corresponding to bits 9 and 8 of the ID): E1 port of the basic rack to connect with extended rack 1 (00: Port C of the basic rack; 01: Port D of the basic rack; 10: Port E of the basic rack; 11: Port F of the basic rack).

6.
SLAVE1_PORT (corresponding to bits 7 and 6 of the ID): E1 port of the basic rack to connect with extended rack 2 (00: Port C of the basic rack; 01: Port D of the basic rack; 10: Port E of the basic rack; 11: Port F of the basic rack).

7.
SATE (corresponding to the fifth bit of the ID): Use the ABIS link of the satellite (0: common ABIS, 1: satellite ABIS). 

8.
ABIS_PORT (corresponding to bits 4 and 3 of the ID): O&M port number (00: A interface; 01: B interface; 10: C interface; 11: D interface).

9.
ABIS_TS (corresponding to bits 2~0 of the ID): Lapd timeslots of O&M on the Abis interface (000: TS16; 001: TS31; 010: TS30; 011: TS29; 100: TS28; 101: TS27; 110: TS26; 111: TS25).

7.2.2 Rack Combining

BTS (V2.0) rack combining signal cables are wired from the cabinet top during cabinet combining and the basic and extended racks are connected via the E1 interface. E1 cables are all connected in the cable distribution box or on the distribution frame.

The synchronization signal of combined racks goes from the COMM5 port on the top of the basic cabinet to the COMM5 ports on the top of the two extended racks via the cabling rack on the cabinet top. The cables are designed for three racks. When two racks are combined, bind the cable connector of the second extended rack to the cabling rack for future system expansion. 

Each rack has 6 pairs of E1 ports, that is, the base station interface provides 6 pairs of E1 inputs to cascade the Abis interface and the site and cascade different racks in the same site.

In normal configuration, three E1s are used as the Abis interface to connect BSC, and the other three E1s are used to cascade the next BTS (V2.0). The configuration may be adjusted flexibly depending on the specific needs.

8 Installing the External Cables

Abstract

This chapter describes the methods to connect the transmission lines, operation and maintenance terminals, and RF cables.
8.1 Types of Cables

The external cables of BTS (V2.0) are connected through the interfaces on the cabinet top and on the panel of the modules. 

Cabinet-top wiring refers to the wiring of cabinet-top external cables (including cabinet-top power cable & antenna feeder lines and the monitoring cable led out of the cabinet top), the wiring for cabinet combining, the wiring of transmission lines, and others. During onsite installation, the inside of the cabinet is connected with the outside through cabinet-top wiring.

The BTS (V2.0) cabinet-top interfaces XE "cabinet-top interfaces"  are illustrated in Fig. 8.1‑1.
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Fig. 8.1‑1  Schematic Diagram of the Interfaces on the Cabinet Top

The characters in the figure are explained as follows:

COMM1: Tower top amplifier power supply interface, DB9 male connector;

COMM6: Tower top amplifier power supply interface, DB9 male connector;

COMM7: Tower top amplifier power supply interface, DB9 male connector;

COMM2: E1 interface, DB25 male connector;

COMM3: Background alarm interface, DB25 female connector;

COMM4: ID module interface, DB25 male connector;

COMM 5: Synchronous signal cable interface, DB25 male connector;

13M: 13M clock test interface, BNC female connector;

FCLCK: FCLCK clock test interface, BNC female connector;

PE: Grounding connector post;

PWR: -48VPWR;

HYCOM1~6: Feeder cable.

The power cable and grounding cable have been introduced in chapter 6, and the antenna feeder interface will be described in chapter 9. This chapter focuses on the connection of transmission lines, operation and maintenance terminals and RF cables. 

8.2 Transmission Lines

If the power-on test result is OK, connect the transmission lines of the BTS (V2.0) to connect it with BSC.

To connect the near-end transmission lines, just connect the BTS (V2.0) with the BSC via an E1, while an optical fiber or microwave should be used for long-distance connection via the Abis interface, that is, lead out the E1 line from both BTS (V2.0) and BSC and connect them via the transmission network.

The Abis interface connects signals from BSC to BTS (V2.0). Physically, PCM 2M standard E1 signals are used, supporting connection with the 75( coaxial cable or 120( balanced twisted pair via transmission equipment (e.g. SDH, PDH, digital microwave). Thin coaxial cables with D-type connectors are used for connection to the BTS (V2.0).

The Abis interface supports the access of up to 6 E1s. In normal configuration, three E1s serve as the Abis interface to connect BTS with BSC, and the other three E1s cascade the next BTS (V2.0). The configuration may be adjusted flexibly depending on the specific needs. The Abis interface may adopt various networking modes including star, chain, tree and ring, and it supports 2bit switching.

8.3 Operation & Maintenance Terminal

After cables are installed and checked, install the maintenance terminals. The base station is usually placed in an unattended equipment room, and the installation of BTS (V2.0) operation and maintenance terminal is optional. To maintain BTS (V2.0), connect a PC temporarily. After the maintenance, disconnect the PC.

The PC may be a portable or desktop computer with serial interfaces.

The interfaces with PC are RS232 serial ports led out of the CMM panel.

Before installing the maintenance terminal, set up a makeshift workbench in or nearest to the equipment room to facilitate cable connections. If unattended, a workbench may be used for temporary debugging. If the maintenance terminal is a portable computer, it is unnecessary to set up a makeshift workbench.

After setting up the workbench, connect PC cables. Connect the PC to BTS (V2.0) via an RS232 serial line at the ETP interface (as shown in Fig. 8.3‑1) on the front panel of the CMM board of BTS (V2.0). If any measuring instrument needs to be connected, fix it on the workbench and connect the measuring cable to the port to be measured.
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Fig. 8.3‑1  CMM Panel

After the maintenance terminal is installed, install the local operation and maintenance terminal (LMT) on the terminal.

8.4 RF Cables

There are two types of BTS (V2.0): 40W and 80W BTSs. 

The RF cable of the front panel is a semi-rigid cable. During the wiring process, bend the cable to a certain form since it is rigid and then connect it. 

The connecting cables should meet the following requirements: 

1.
The bend of the cables should be neat and tidy, and the cables should be horizontal and level. 

2.
Both ends of the cables should not exceed the carrier frame. 

3.
The radius of the curve should not be less than 5 times the diameter of the cable. 

4.
The cables are not bound by cable ties. 

8.4.1 Wiring of the BTS (40W) Rack Front Panel

Wiring of the BTS (V2.0) rack front panel refers to the connection of RF cables, including the wiring of TRM and AEM panels.

To ensure proper signal transmission, cables for front panel wiring should be as short as possible. Therefore, the wires between combined racks should pass through the racks at the same layer.

(  Note
To support EGSM, the CDU module of the BTS should be replaced by the corresponding BCDU and CCDU; and the RDU module should be replaced by BRDU and CRDU. 
According to the number and location of TRMs in different sectors and sites, the BTS shall be configured with the corresponding number of TRMs in the corresponding locations.  

(  Note
The O-type site is adopted as the basic component for all sites, and different sites comprise different numbers of O-type sites. The specific site configurations are as follows: 

1.
For an Sa/b site, its modules consist of Oa site modules and Ob site modules. 

2.
For an Sa/b/c site, its modules consist of Oa site modules, Ob site modules and Oc site modules. 

3.
When there are more than 8 carriers in an O-type site, its modules consist of O8 site modules and O (a-8) site modules. 

According to the above rule, the following will provide the corresponding basic modules and sector carrier distribution of the O8 sites (not more than 8 carriers between racks per site) and T8 sites (not more than 8 carriers per site). For S-type sites, follow the corresponding rule with the superimposition method. 
When the number of carriers within a sector is not greater than 4 (i.e. O1~O4), the schematic diagram of the module positions in a single layer is as shown in Fig. 8.4‑1. The configuration rules of such a site are as follows: 

1.
TRMs are configured from left to right. When there are not as many TRMs as the TRM slots, configure the redundant TRM slots with the TRM dummy modules. 

2.
When the number of TRMs is not greater than 2, the CDU module on the right should be changed into an RDU module. 
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Fig. 8.4‑1  Schematic Diagram of the Module Positions in a Single Layer (Number of Carriers within the Sector ( 4 (O1~O4)) 

When the number of carriers within a sector is greater than 4 but not greater than 8 (i.e. O5~O8), the schematic diagram of the module positions in two layers is as shown in Fig. 8.4‑2. TRMs are configured from left to right. When there are not as many TRMs as the TRM slots, configure the redundant TRM slots with TRM dummy modules.
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Fig. 8.4‑2  Schematic Diagram of the Module Positions in Two Layers (4 ( Number of Carriers within the Sector ( 8 (O5~O8)) 

When the number of carriers within a single sector is between 5 and 8 (i.e. T5~T8), its modules should be configured in two racks, as shown in Fig. 8.4‑3. 
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Fig. 8.4‑3  Schematic Diagram of Two Racks Configured with Modules (5 ( Number of Carriers within a Single Sector ( 8 (i.e. T5~T8))

The wiring of the RF cables on the front panel of BTS (V2.0) can also be superimposed. Therefore, the following section provides the corresponding wiring configurations of different O-type sites. The other wiring methods also adopt the superimposition mode.  

(  Note
CDU, CEU and RDU are called AEM hereinafter. 

Modules such as AEMs and TRMs in the table below are numbered from left to right as 1, 2, 3, ... 

When the number of TRMs within a sector is not greater than 4, the connection of the TRM in the first position and the AEM is as shown in Fig. 8.4‑4, and the wiring is described in Table 8.4‑1. 
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Fig. 8.4‑4  Connection of the TRM in the First Position and the AEM (Number of TRMs within a Sector ( 4) 

Table 8.4‑1  Wiring of the TRM in the First Position and the AEM (Number of TRMs within a Sector ( 4) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	TRM1TX~AEM1TX1

	2
	SMAJW-SM86-SMAJW
	TRM1RX1~AEM1RX1

	3
	SMAJW-SM86-SMAJW
	TRM1RX2~AEM2RX4


When the number of TRMs within a sector is not greater than 4, the connection of the TRM in the second position and the AEM is as shown in Fig. 8.4‑5, and the wiring is described in Table 8.4‑2. 

[image: image115.wmf]
Fig. 8.4‑5  Connection of the TRM in the Second Position and the AEM (Number of TRMs within a Sector ( 4) 

Table 8.4‑2  Wiring of the TRM in the Second Position and the AEM (Number of TRMs within a Sector ( 4) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	TRM2TX~AEM1TX2

	2
	SMAJW-SM86-SMAJW
	TRM2RX1~AEM1RX2

	3
	SMAJW-SM86-SMAJW
	TRM2RX2~AEM2RX3


When the number of TRMs within a sector is not greater than 4, the connection of the TRM in the third position and the AEM is as shown in Fig. 8.4‑6, and the wiring is described in Table 8.4‑3. 
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Fig. 8.4‑6  Connection of the TRM in the Third Position and the AEM (Number of TRMs within a Sector ( 4) 

Table 8.4‑3  Wiring of the TRM in the Third Position and the AEM (Number of TRMs within a Sector ( 4) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	TRM3TX~AEM2TX2

	2
	SMAJW-SM86-SMAJW
	TRM3RX1~AEM1RX3

	3
	SMAJW-SM86-SMAJW
	TRM3RX2~AEM2RX2


When the number of TRMs within a sector is not greater than 4, the connection of the TRM in the fourth position and the AEM is as shown in Fig. 8.4‑7, and the wiring is described in Table 8.4‑4. 
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Fig. 8.4‑7  Connection of the TRM in the Fourth Position and the AEM (Number of TRMs within a Sector ( 4) 

Table 8.4‑4  Wiring of the TRM in the Fourth Position and the AEM (Number of TRMs within a Sector ( 4) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	TRM4TX~AEM2TX1

	2
	SMAJW-SM86-SMAJW
	TRM4RX1~AEM1RX4

	3
	SMAJW-SM86-SMAJW
	TRM4RX2~AEM2RX1


When the number of TRMs within a sector is between 5 and 8, the connection of AEMs in the second and third layers is as shown in Fig. 8.4‑8, and the wiring is described in Table 8.4‑5. 
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Fig. 8.4‑8  Connection of the AEMs in the Second and Third Layers (5 ( Number of TRMs within a Sector ( 8)

Table 8.4‑5  Wiring of the AEMs in the Second and Third Layers (5 ( Number of TRMs within a Sector ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	2AEM1OTX2~3AEM1TX2

	2
	SMAJW-SM86-SMAJW
	2AEM1OTX1~3AEM1TX1

	3
	SMAJW-SM86-SMAJW
	2AEM1ERX1~3AEM1ERX1

	4
	SMAJW-SM86-SMAJW
	2AEM1ERX2~3AEM2ERX1

	5
	SMAJW-SM86-SMAJW
	2AEM2ERX2~3AEM1ERX2

	6
	SMAJW-SM86-SMAJW
	2AEM2ERX1~3AEM2ERX2

	7
	SMAJW-SM86-SMAJW
	2AEM2OTX2~3AEM2TX2

	8
	SMAJW-SM86-SMAJW
	2AEM2OTX1~3AEM2TX1


When the number of TRMs within a sector is between 5 and 8, the connection of the first TRM in the third layer and the AEM is as shown in Fig. 8.4‑9, and the wiring is described in Table 8.4‑6. 

[image: image119.wmf]
Fig. 8.4‑9  Connection of the First TRM in the Third Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

Table 8.4‑6  Wiring of the First TRM in the Third Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	3TRM1TX~2AEM1TX1

	2
	SMAJW-SM86-SMAJW
	3TRM1RX1~3AEM1RX1

	3
	SMAJW-SM86-SMAJW
	3TRM1RX2~3AEM2RX4


When the number of TRMs within a sector is between 5 and 8, the connection of the second TRM in the third layer and the AEM is as shown in Fig. 8.4‑10, and the wiring is described in Table 8.4‑7. 
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Fig. 8.4‑10  Connection of the Second TRM in the Third Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

Table 8.4‑7  Wiring of the Second TRM in the Third Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	3TRM2TX~2AEM1TX2

	2
	SMAJW-SM86-SMAJW
	3TRM2RX1~3AEM1RX2

	3
	SMAJW-SM86-SMAJW
	3TRM2RX2~3AEM2RX3


When the number of TRMs within a sector is between 5 and 8, the connection of the third TRM in the third layer and the AEM is as shown in Fig. 8.4‑11, and the wiring is described in Table 8.4‑8. 

[image: image121.wmf]
Fig. 8.4‑11  Connection of the Third TRM in the Third Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

Table 8.4‑8  Wiring of the Third TRM in the Third Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	3TRM3TX~2AEM2TX1

	2
	SMAJW-SM86-SMAJW
	3TRM3RX1~3AEM1RX3

	3
	SMAJW-SM86-SMAJW
	3TRM3RX2~3AEM2RX2


When the number of TRMs within a sector is between 5 and 8, the connection of the fourth TRM in the third layer and the AEM is as shown in Fig. 8.4‑12, and the wiring is described in Table 8.4‑9. 
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Fig. 8.4‑12  Connection of the Fourth TRM in the Third Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

Table 8.4‑9  Wiring of the Fourth TRM in the Third Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	3TRM4TX~2AEM2TX2

	2
	SMAJW-SM86-SMAJW
	3TRM4RX1~3AEM1RX4

	3
	SMAJW-SM86-SMAJW
	3TRM4RX2~3AEM2RX1


When the number of TRMs within a sector is between 5 and 8, the connection of the first TRM in the second layer and the AEM is as shown in Fig. 8.4‑13, and the wiring is described in Table 8.4‑10. 
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Fig. 8.4‑13  Connection of the First TRM in the Second Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

Table 8.4‑10  Wiring of the First TRM in the Second Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	2TRM1TX~2AEM1TX3

	2
	SMAJW-SM86-SMAJW
	2TRM1RX1~2AEM1RX1

	3
	SMAJW-SM86-SMAJW
	2TRM2RX2~2AEM1RX3


When the number of TRMs within a sector is between 5 and 8, the connection of the second TRM in the second layer and the AEM is as shown in Fig. 8.4‑14, and the wiring is described in Table 8.4‑11. 
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Fig. 8.4‑14  Connection of the Second TRM in the Second Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

Table 8.4‑11  Wiring of the Second TRM in the Second Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	2TRM2TX~2AEM1TX4

	2
	SMAJW-SM86-SMAJW
	2TRM2RX1~2AEM1RX2

	3
	SMAJW-SM86-SMAJW
	2TRM2RX2~2AEM1RX4


When the number of TRMs within a sector is between 5 and 8, the connection of the third TRM in the second layer and the AEM is as shown in Fig. 8.4‑15, and the wiring is described in Table 8.4‑12. 
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Fig. 8.4‑15  Connection of the Third TRM in the Second Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

Table 8.4‑12  Wiring of the Third TRM in the Second Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	2TRM3TX~2AEM2TX3

	2
	SMAJW-SM86-SMAJW
	2TRM3RX1~2AEM2RX1

	3
	SMAJW-SM86-SMAJW
	2TRM3RX2~2AEM2RX3


When the number of TRMs within a sector is between 5 and 8, the connection of the fourth TRM in the second layer and the AEM is as shown in Fig. 8.4‑16, and the wiring is described in Table 8.4‑13. 
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Fig. 8.4‑16  Connection of the Fourth TRM in the Second Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

Table 8.4‑13  Wiring of the Fourth TRM in the Second Layer and the AEM (5 ( Number of TRMs within a Sector ( 8) 

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	2TRM4TX~2AEM2TX4

	2
	SMAJW-SM86-SMAJW
	2TRM4RX1~2AEM2RX2

	3
	SMAJW-SM86-SMAJW
	2TRM4RX2~2AEM2RX4


When a sector is distributed in two racks and the number of TRMs within the sector is between 5 and 8 (T5~T8), the connection of AEMs between the racks is as shown in Fig. 8.4‑17, and the wiring is described in Table 8.4‑14. 
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Fig. 8.4‑17  Connection of AEMs Between Racks (5 ( Number of TRMs within a Sector Between Racks ( 8)

Table 8.4‑14  Wiring of AEMs Between Racks (5 ( Number of TRMs within a Sector Between Racks ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	03AEM2TX2~13AEM2OTX2

	2
	SMAJW-SM86-SMAJW
	03AEM1TX1~13AEM1OTX1

	3
	SMAJW-SM86-SMAJW
	03AEM1ERX1~13AEM1ERX1

	4
	SMAJW-SM86-SMAJW
	03AEM2TX1~13AEM2OTX1

	5
	SMAJW-SM86-SMAJW
	03AEM1ERX2~13AEM2ERX1

	6
	SMAJW-SM86-SMAJW
	03AEM2ERX1~13AEM1ERX2

	7
	SMAJW-SM86-SMAJW
	03AEM1TX2~13AEM2OTX2

	8
	SMAJW-SM86-SMAJW
	03AEM2ERX2~13AEM2ERX2


When a sector is distributed in two racks and the number of TRMs within the sector is between 5 and 8 (T5~T8), the connection of the first TRM in rack 1 and the AEM is as shown in Fig. 8.4‑18, and the wiring is described in Table 8.4‑15. 
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Fig. 8.4‑18  Connection of the First TRM in Rack 1 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

Table 8.4‑15  Wiring of the First TRM in Rack 1 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	03TRM2TX~13AEM1TX2

	2
	SMAJW-SM86-SMAJW
	03TRM1RX2~03AEM2RX4

	3
	SMAJW-SM86-SMAJW
	03TRM1RX1~03AEM1RX1


When a sector is distributed in two racks and the number of TRMs within the sector is between 5 and 8 (T5~T8), the connection of the second TRM in rack 1 and the AEM is as shown in Fig. 8.4‑19, and the wiring is described in Table 8.4‑16. 
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Fig. 8.4‑19  Connection of the Second TRM in Rack 1 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

Table 8.4‑16  Wiring of the Second TRM in Rack 1 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	03TRM2TX~13AEM1TX2

	2
	SMAJW-SM86-SMAJW
	03TRM2RX1~03AEM1RX2

	3
	SMAJW-SM86-SMAJW
	03TRM2RX2~03AEM2RX3


When a sector is distributed in two racks and the number of TRMs within the sector is between 5 and 8 (T5~T8), the connection of the third TRM in rack 1 and the AEM is as shown in Fig. 8.4‑20, and the wiring is described in Table 8.4‑17. 
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Fig. 8.4‑20  Connection of the Third TRM in Rack 1 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

Table 8.4‑17  Wiring of the Third TRM in Rack 1 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	03TRM3TX~13AEM2TX1

	2
	SMAJW-SM86-SMAJW
	03TRM3RX2~03AEM2RX2

	3
	SMAJW-SM86-SMAJW
	03TRM3RX1~03AEM1RX3


When a sector is distributed in two racks and the number of TRMs within the sector is between 5 and 8 (T5~T8), the connection of the fourth TRM in rack 1 and the AEM is as shown in Fig. 8.4‑21, and the wiring is described in Table 8.4‑18. 
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Fig. 8.4‑21  Connection of the Fourth TRM in Rack 1 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

Table 8.4‑18  Wiring of the Fourth TRM in Rack 1 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	03TRM4TX~13AEM2TX2

	2
	SMAJW-SM86-SMAJW
	03TRM4RX2~03AEM2RX1

	3
	SMAJW-SM86-SMAJW
	03TRM4RX1~03AEM1RX4


When a sector is distributed in two racks and the number of TRMs within the sector is between 5 and 8 (T5~T8), the connection of the first TRM in rack 2 and the AEM is as shown in Fig. 8.4‑22, and the wiring is described in Table 8.4‑19. 
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Fig. 8.4‑22  Connection of the First TRM in Rack 2 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

Table 8.4‑19  Wiring of the First TRM in Rack 2 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	13TRM1TX~13AEM1TX3

	2
	SMAJW-SM86-SMAJW
	13TRM1RX1~13AEM1RX1

	3
	SMAJW-SM86-SMAJW
	13TRM1RX2~13AEM1RX3


When a sector is distributed in two racks and the number of TRMs within the sector is between 5 and 8 (T5~T8), the connection of the second TRM in rack 2 and the AEM is as shown in Fig. 8.4‑23, and the wiring is described in Table 8.4‑20. 
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Fig. 8.4‑23  Connection of the Second TRM in Rack 2 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

Table 8.4‑20  Wiring of the Second TRM in Rack 2 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	13TRM2TX~13AEM1TX4

	2
	SMAJW-SM86-SMAJW
	13TRM2RX1~13AEM1RX2

	3
	SMAJW-SM86-SMAJW
	13TRM2RX2~13AEM1RX4


When a sector is distributed in two racks and the number of TRMs within the sector is between 5 and 8 (T5~T8), the connection of the third TRM in rack 2 and the AEM is as shown in Fig. 8.4‑24, and the wiring is described in Table 8.4‑21. 
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Fig. 8.4‑24  Connection of the Third TRM in Rack 2 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

Table 8.4‑21  Wiring of the Third TRM in Rack 2 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	13TRM3TX~13AEM2TX3

	2
	SMAJW-SM86-SMAJW
	13TRM3RX1~13AEM2RX1

	3
	SMAJW-SM86-SMAJW
	13TRM3RX2~13AEM2RX3


When a sector is distributed in two racks and the number of TRMs within the sector is between 5 and 8 (T5~T8), the connection of the fourth TRM in rack 2 and the AEM is as shown in Fig. 8.4‑25, and the wiring is described in Table 8.4‑22. 

[image: image135.wmf]
Fig. 8.4‑25  Connection of the Fourth TRM in Rack 2 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

Table 8.4‑22  Wiring of the Fourth TRM in Rack 2 and the AEM (5 ( Number of TRMs within a Sector Between Racks ( 8)

	No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	13TRM4TX~13AEM2TX4

	2
	SMAJW-SM86-SMAJW
	13TRM4RX1~13AEM2RX2

	3
	SMAJW-SM86-SMAJW
	13TRM4RX2~13AEM2RX4


8.4.2 Wiring of the BTS (80W) Rack Front Panel

Since the ZXG10-BTS (V2.0) (80W) adopts the cabinets and cables of ZXG10-BTS (V2.0) (40W), this manual will only describe the wiring of the front panel. The wiring of the front panel is modular. For a single cell with one carrier, wire and configure the cabinet as an O1 site; and for a single cell with two carriers, wire and configure the cabinet as an O2 site. 

(  Note
For an S1/1/1 site, O1 site wiring is adopted for the three layers inside the cabinet. 

For an S2/1/1 site, O2 site wiring and configuration is adopted for the third layer of the cabinet, and O2 site wiring is adopted for the first and the second layers, and so on. 

Presented below are the front panel wiring for typical configurations of O1 and O2.

(  Note
To support EGSM, the CDU and RDU modules should be replaced by the corresponding modules that support EGSM frequency band. Please refer to CDU and RDU descriptions for the connection relation. 
1.
The wiring of the O1 front panel is illustrated in Fig. 8.4‑26. For the wiring descriptions, please refer to Table 8.4‑23.
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Fig. 8.4‑26  Front Panel Wiring of O1 Configurations (80W)

Table 8.4‑23  Front Panel Wiring of O1 Configurations (80W)

	No.
	Name
	Interface 1
	Interface 2

	1
	SMAJW-SM141-SMAJW 
	SPAG TX port
	CDUG ETX port

	2
	SMAJW-SM86-SMAJW
	STRG FPI port
	SPAG1 FPO port

	3
	80W front panel alarm cable
	STRG SI port
	SPAG SI port

	4
	SMAJW-SM86-SMAJW
	STRG OTX port
	SPAG ITX port

	5
	SMAJW-SM86-SMAJW
	CDUG RX1 port
	STRG RX1 port

	6
	SMAJW-SM86-SMAJW
	STRG RX2 port
	RDUG RX4 port


2.
The wiring of the O2 front panel is illustrated in Fig. 8.4‑27. For the wiring descriptions, please refer to Table 8.4‑24.

[image: image137.wmf]
Fig. 8.4‑27  Front Panel Wiring of O2 Configurations (80W)

Table 8.4‑24  Front Panel Wiring of O2 Configurations (80W)

	No.
	Name
	Interface 1
	Interface 2

	1
	SMAJW-SM141-SMAJW 
	SPAG1 TX port
	CDUG1 ETX port

	2
	SMAJW-SM86-SMAJW
	STRG1 FPI port
	SPAG1 FPO port

	3
	80W front panel alarm cable
	STRG1 SI port
	SPAG1 SI port

	4
	SMAJW-SM86-SMAJW
	STRG1 OTX port
	SPAG1 ITX port

	5
	SMAJW-SM86-SMAJW
	CDUG1 RX1 port
	STRG1 RX I port

	6
	SMAJW-SM86-SMAJW
	STRG1RX2 port
	CDUG2 RX4 port

	7
	SMAJW-SM86-SMAJW
	STRG2 RX2 port
	CDUG2 RX3 port

	8
	SMAJW-SM86-SMAJW
	STRG2 RX1 port
	CDUG1 RX2 port

	9
	SMAJW-SM86-SMAJW
	STRG2 OTX port
	SPAG2 ITX port

	10
	80W front panel alarm cable
	STRG2 SI port
	SPAG2 SI port

	11
	SMAJW-SM86-SMAJW
	STRG2 FPI port
	SPAG2 FPO port

	12
	SMAJW-SM141-SMAJW
	SPAG2 TX port
	CDUG2 ETX port


When wiring the CDU module, remove the original rigid cable at the ETX interface delivered along with the cabinet to the site. Then put the rigid cable into a portfolio for future system expansion. 

9 Installing the Antenna Feeder System

Abstract

This chapter describes the composition and installation procedure of the antenna feeder system. 
The antenna feeder system of the base station includes the I/O ports from the BTS cabinet to the BTS antenna. It mainly serves to transmit the transmitting signals of the BTS and receive the receiving signals of the BTS. If the system is configured with a tower top amplifier, there will also be power lines for the tower top amplifier.

The configuration of the BTS antenna system is closely related to network planning. Different coverage areas and environments may require very different antenna feeder systems. Before installation, network planning has predetermined the layout, elevation, dip, gain and even diversity reception mode of the antenna.

Proper installation of the antenna is essential to the communication performance of the coverage areas and to the reliable operation of the mobile BTS system. The antennas installed should be in correct direction, including correct dip and azimuth of the antenna in each sector. Besides, the antennas should have wind resistance capability (i.e. capability to withstand wind at the speed of 150km/h). 

9.1 Preparation for Installing the Antenna Feeder System

The engineering preparation prior to the installation includes infrastructure construction, inspection of incoming materials, and preparation of cable connectors 

Antenna installation parameters such as the directions of the antennas and the distances between antennas in the same sector and in different sectors have been specified in network planning.

9.1.1 Infrastructure Construction

The antenna, feeder, iron tower of the BTS and the equipment in the equipment room must be well grounded. The work ground of the BTS should form a combined grounding system with a grounding resistance less than 5(. 

The antenna of the mobile system may be installed on the rooftop with or without fence, on an iron tower or pole. Before installing the antennas, make preparations, fix the supports and poles, and inspect the iron tower, poles and cabling rack. 

9.1.1.1 Iron Tower XE "Iron Tower" 
Check the following so as to ensure the safety of BTS equipment:

1.
Whether the height, strength and other indices of the iron tower comply with the contract terms.

2.
Whether the copper grounding bars around the iron tower are ready and whether their grounding resistance complies with the contract terms.

3.
Whether the platform of the iron tower is ready and meets the requirements.

9.1.1.2 Pole XE "Pole"  

Generally, the pole is made of galvanized steel pipe. Its outside diameter is 48~100mm, and the thickness of pipe is not less than 2mm. The length of the section that can be used for the installation is 1.5m. 

Check the following so as to ensure the safety of BTS equipment:

1.
Install antennas on poles spaced as per the engineering design requirements. For the two receiving antennas within the same sector, the horizontal diversity spacing of the 900MHz antennas is generally between 4m~6m, while the spacing of the 1800MHz antennas is between 2m~3m, unless otherwise stated in the design documents. 

2.
On the iron tower, the poles are usually mounted on the enclosure of the flat roof, 1 meter away from the tower body. 

3.
Poles used to fix BTS antennas have been installed and are perpendicular to the horizontal plane (error less than ±1 degree).

4.
Mount the poles as close to the rooftop brink as much as possible. When securing the poles directly on the side of the wall, make sure that the wall is strong enough. 

5.
When securing the poles directly on the rooftop, construct a cement frusta so that you do not need to drill holes on the rooftop, which may cause the rooftop leaking. 

9.1.1.3 Cabling Racks XE "Cabling Racks" 
Check the following so as to ensure the safety of BTS equipment:

1.
The cabling racks in the equipment room are all 400mm-wide standard models, and are usually installed above the equipment rack, about 2600mm above the floor. Make sure that the whole equipment do not shake after installation of the cabling racks.

2.
The remaining length of the expansion bolts used for reinforcing should be the same, that is, a length of about 5mm or more than 2 threads should be reserved when the screw cap is screwed. 

3.
The cabling rack should be painted/mended with the same color and evenly. 

4.
Indoor cabling racks should be grounded every 5m. Make electrical measurements after installation to make sure that they are properly grounded.

9.1.2 Inspection of Incoming Materials

Inspection and performance test have been conducted on the jumpers, tower top amplifier (optional), lightning arresters and antennas before they are transported to the site.

Some materials are directly transported to the site during installation of the antenna system of the BTS. Unpacking and inspection of these materials is also an important part of system installation. These materials include main feeder cables, installation accessories and others. 

On-site inspection includes the following items:

1.
Check whether the packaging is in good condition.

2.
Carefully unpack to check the number of goods and accessories against the packing list.

3.
Check the goods appearance for any damage. 

4.
Check the quantity (e.g. length) of the materials against the packing list for consistency. 

5.
Store the materials as required before installation.

9.1.3 Preparing Connectors 

In the antenna feeder system, all the cables are connected with special connectors. 

Usually, the connectors of jumpers have been made before the delivery. The engineering personnel need to make the connectors for feeders on site. 

Take the 7/8" feeder connector as an example. The procedure to make the connector is as follows: 

1.
Pull straight a section (about 150mm) of the connector at one end, use a knife to strip off the sheath of the feeder cable 50mm away from the end, as shown in Fig. 9.1‑1. 
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Fig. 9.1‑1  Strip the Sheath

[image: image139.wmf] 

  Attention:

Be careful when using the knife, lest it cut your fingers. 

2.
Strip the sheath of the feeder cable. Put the feeder cable end into the notch of the cutter, making the notch as close to the sheath of the feeder cable as possible. Then gently close the cutter and press it slightly. Viewed from the feeder cable end, turn the cutter clockwise till the blade at the front cuts the internal and external conductors completely. And then turn the cutter slightly two revolutions to make sure that the blade at the back cuts the sheath. 

3.
Put an O-shaped ring around the sheath of the feeder cable, apply lubricating oil at the first wave trough of the external conductor, make the internally threaded end face outward, put the connector fastener around the feeder cable, push it in until a wave trough of the external conductor of the feeder cable is exposed, as shown in Fig. 9.1‑2. 
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Fig. 9.1‑2  Put in an O-shaped Ring

4.
Put the spring gasket into the wave trough of the external conductor of the feeder cable.

5.
Press the foamed materials inside the feeder cable connector towards the internal conductor from the external conductor. 

6.
Carefully guide one end of the plug-in component into the internal conductor of the feeder cable and then load the plug-in component, as shown in Fig. 9.1‑3. 

[image: image141.wmf]
Fig. 9.1‑3  Plug In

7.
Turn the connector onto the connector fixing component. In the process, turn the connector fixing component with a spanner while not moving the connector. Brush the copper filings off the foamed material, especially the cross section of the foamed material, as shown in Fig. 9.1‑4. 

[image: image142.wmf]
Fig. 9.1‑4  Clean the Cross Section

9.
Remove the connector and check the profile of the external conductor, which should be even without any foam or copper filings. To remove the connector, first screw off the plug-in component by 1/4 revolution, and then turn the connector fixing component while keeping the connector fixed, as shown in Fig. 9.1‑5. 

[image: image143.wmf]
Fig. 9.1‑5  Turn the Connector Fixing Component

10.
Then screw the connector fixing component onto the plug-in component in the same way as described in step (7), as shown in Fig. 9.1‑6. 
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Fig. 9.1‑6  Plug-in Component

9.2 Structure of the Antenna Feeder System

9.2.1 Composition of the Antenna Feeder System

The following text will illustrate the composition of the antenna feeder system of the BTS by taking the typical configurations of one BTS covering three sectors as an example, as shown in Fig. 9.2‑1. 

In the case where one BTS covers three sectors, usually each sector may use two antennas (unipolar), i.e. six antennas in all, to implement space diversity reception. One of the two directional antennas in a sector is shared for both transmission and reception. Connected to the duplexer and the combiner via the feeder cable, it transmits downlink signals from the BTS to the mobile station (MS) and receives uplink signals from the MS. The other antenna is used only for receiving the uplink signals from the MS and is directly connected to the pre-receiving filter via the feeder cable. 

As viewed from the antenna to the cabinet, there are the following components: BTS antenna, tower top amplifier (optional), antenna jumper, main feeder cable, grounding clip, lightning arrester, cabinet-top jumper and others.

(  Note
The tower top amplifier is an optional device. Follow the contract terms for its configurations.
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1. Lightning arrester  2. Antenna jumper  3. Tower top amplifier  4. Pole  5. Antenna  6. Feeder cable  7. Feeder clip  8. Iron tower

9. Copper grounding bar  10. Feeder window  11. Cabling rack  12. Cabinet-top jumper  13. BTS equipment

Fig. 9.2‑1  Installation of the BTS Antenna System

9.2.1.1 BTS Antennas XE "BTS Antennas" 
In the mobile system, antennas used by the BTS are classified into the following types: 

1.
By frequency band: GSM00, GSM1800, GSM900/1800

2.
By polarity: Unipolar antenna (vertical), bipolar antenna ((45()

3.
By the directivity diagram of antenna radiation: Omni antenna, directional antenna

4.
By the dip mode: none, mechanical, fixed electrically regulated, adjustable electrically regulated, remote controlled 

The directional antenna and omni antenna are as shown in Fig. 9.2‑2. 

[image: image146.wmf]                           [image: image147.wmf]
Fig. 9.2‑2  Antennas (Omni Antenna on the Left & Unipolar Directional Antenna on the Right)

9.2.1.2 Tower Top Amplifier XE "Tower Top Amplifier" 
The electron thermal motion of the active parts and RF conductors of the BTS receiver can cause thermal noise affecting the performance of the BTS receiver. To improve the receiving performance of the BTS, sometimes a tower top amplifier may be required in the antenna feeder system. As shown in Fig. 9.2‑3, where the left is a unidirectional tower top amplifier, and the right is a bidirectional tower top amplifier. A tower top amplifier can make up the difference between the uplink and downlink coverage, hence expanding the coverage of the BTS, reducing call drop ratio, and improving the conversation quality. 

When installing a tower top amplifier, ground it separately. 

[image: image148.wmf]            [image: image149.wmf]
Fig. 9.2‑3  Tower Top Amplifier (Unidirectional on the Left & Bidirectional on the Right)

9.2.1.3 Super-flexible Jumper XE "Super-flexible Jumper" 
The super-flexible jumper is applied when connecting cables and feeder cables are required in the place of a small bending radius. There are threads on its surface, making it highly flexible and able to resist pressure. The 1/2" super-flexible jumpers are used from the antenna to the main feeder cable and from the main feeder cable to the cabinet. The jumper is as shown in Fig. 9.2‑4. 

[image: image150.wmf]
Fig. 9.2‑4  Super-flexible Jumper

9.2.1.4 Main Feeder Cable XE "Main Feeder Cable" 
The main feeder cable fully transmits the signal power between the BTS and the antennas in all environments and conditions it can withstand. The most important feature of the transmission of a feeder cable is the low attenuation at high frequency, even characteristic impedance and high return loss. As shown in Fig. 9.2‑5, the typical insulating feeder cable made of foamed materials comprises the internal conductor and the external conductor. The internal conductor is wrapped with low-loss foam insulator, and there are rings on the surface of the external conductor. The feeder cable is covered with a sheath, which is fireproof, of low smoke and halogen free. Usually the 7/8" feeder cable is used between the antenna jumper and the cabinet-top jumper. 

[image: image151.wmf]
Fig. 9.2‑5  Main Feeder Cable

9.2.1.5 Grounding Clip XE "Grounding Clip" 
The grounding clip, as shown in Fig. 9.2‑6, is used to protect antenna feeder cables and equipment in the equipment room against lightning. Used to ground the coaxial cables, it is usually mounted on the tower top, tower bottom and entrance of the transceiver for grounding purpose. 

[image: image152.wmf]
Fig. 9.2‑6  Grounding Clip

9.2.1.6 Lightning Arrester XE "Lightning Arrester" 
Lightning stroke may not only greatly damage the hit object but also have serious impact on the micro-electronic equipment nearby. The damage is mainly caused by strong instant voltage due to induction in the power cable, signal data line and other conductors. The lightning arrester can prevent the lightning current from intruding along the cable, thus protecting the equipment against damage due to lightning-induced instant current.

There are two types of common lightning arresters: (/4 stub and gravitron. 

1.
The (/4 stub is a tri-port passive coaxial component, as shown in Fig. 9.2‑7. Its third end length is 1/4 of the central working wavelength, and its external and internal conductors are short-circuited.

[image: image153.wmf]
Fig. 9.2‑7  (/4 Stub Lightning Arrester

It works like a band-pass filter: at the working frequency band, it is as if an infinite impedance were connected in parallel with the main coaxial cable. At 100kHz or lower frequency band, where lightning is the most destructive, the attenuation is considerable, so that the destructive energy of the lightning is diverted to the ground without causing any damage to the equipment.

Usually the (/4 stub is not subject to damage by lightning, since the internal conductor of the stub is a 16mm copper pipe that can withstand 100kA lightning, which exceeds the current generated by common lightning. The (/4 stub is maintenance free before the bandwidth is changed. 

2.
The gravitron is a short-circuit protection parts encapsulated in ceramics or glass and filled with low-pressure inert gas. Usually it has two types of structures: three electrodes (the left as shown in Fig. 9.2‑8) and dual electrodes (the right as shown in Fig. 9.2‑8). 

      [image: image154.wmf]     [image: image155.wmf]
Fig. 9.2‑8  Gravitron Lightning Arrester (Three Electrodes on the Left & Dual Electrodes on the Right)

The basic operating principle of the gravitron is gas discharge. When the strength of the electric field between the electrodes exceeds the breakdown strength of the gas, gap discharge is caused, thus limiting the voltage between the electrodes and protecting other parts in parallel connection with the gravitron. 

Its advantages are high current capacity, high insulation resistance, and low current leakage; and its disadvantages are high residual pressure, slow reaction (( 100ns), low precision of action voltage, and continuous current existent. Redundant current over two times damages the gravitron when it passes through the gravitron. Therefore, check the interior of the gravitron when the lightning exceeds 10kA to see if it needs repair or replacement. Usually, a gravitron has 5 years of service life. 

Connectors in the Antenna Feeder System

All the interfaces of the antenna feeder system are illustrated in Fig. 9.2‑9, which may vary with different configurations.
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Fig. 9.2‑9  Connectors of the Antenna Feeder System

Introduction to the major connectors

1.
The DIN-type series connectors XE "The DIN-type series connectors"  are medium and large power connectors with threads. They feature high vibration resistance, high reliability, and good mechanical and electric property. And they are extensively applied to connect the RF coaxial cables in radio devices and equipment in conditions of vibration and adverse environments. Fig. 9.2‑10 shows the 1/2" and 7/8" connectors.  

[image: image157.wmf]       [image: image158.wmf]
Fig. 9.2‑10  DIN Connectors (1/2" on the Left & 7/8" on the Right)

2.
As shown in Fig. 9.2‑11, the 7/16-type series connectors XE "the 7/16-type series connectors"  are big threaded coaxial connectors. They feature solidity, low loss and high operating voltage. Most of them are waterproof and can be used as outdoor connectors for transmission of high and medium energy. They are extensively used in microwave transmission and mobile communication systems. 

[image: image159.wmf]   [image: image160.wmf]
Fig. 9.2‑11  7/16 Connectors (Male Connector on the Left & Female Connector on the Right)

3.
As shown in Fig. 9.2‑12, the SMA series connectors XE "the SMA series connectors"  are threaded connectors with a characteristic impedance of 50(. The inner diameter of their external conductors is 4.13mm (0.163").  The SMA series connectors used to connect the RF coaxial cables, together with the semi-rigid and flexible RF cables, are applied to the situations requiring high performance microwave. 

[image: image161.wmf]   [image: image162.wmf]
Fig. 9.2‑12  SMA Connectors (Male Connector on the Left & Female Connector on the Right)

4.
As shown in Fig. 9.2‑13, the BNC connectors XE "the BNC connectors"  are bayonet RF coaxial cable connectors manufactured by following the MIL-C-39012 and IEC 169-8 specifications. They are used to connect the RF coaxial cables in radio equipment and electronic devices. In the BSS system of ZTE, they are used as trunk connectors. 

[image: image163.wmf]
Fig. 9.2‑13  BNC Connectors (M) 

9.2.2 Accessories for Installation

Besides the aforesaid main components, many other accessories may be necessary during the installation of the BTS antenna system. These accessories include: 

1.
Antenna pole, with a diameter of 40mm ~ 100mm, as shown in Fig. 9.2‑14. 

2.
Regulating structure for the antenna dip, as shown in Fig. 9.2‑14. 

[image: image164.wmf]
1. Pole  2. Regulating structure for antenna dip  3. Antenna

Fig. 9.2‑14  Install the Directional Antenna

3.
Feeder window XE "Feeder window" , as shown in Fig. 9.2‑15 and Fig. 9.2‑16. The feeder window should be prepared and sealed when the feeder cable is introduced into the equipment room to ensure the environment of the equipment room. 

[image: image165.wmf]
Fig. 9.2‑15  Feeder Window 1

[image: image166.wmf]
Fig. 9.2‑16  Feeder Window 2

4
Feeder cable clip XE "Feeder cable clip" , as shown in Fig. 9.2‑17, can be used to fix the feeder cable to the tower or cabling rack safely. 

[image: image167.wmf]
Fig. 9.2‑17  Feeder Cable Clip

5.
Indoor copper grounding bar XE "Indoor copper grounding bar" , as shown in Fig. 9.2‑18 and Fig. 9.2‑19, is applied to the 7/8" main feeder cable. The copper grounding bar and the metals in the building are insulated, that is, they are isolated by insulating ceramics. Dressing treatment should be performed on the copper lug of the grounding cable and the copper grounding bar for reliable contact before the installation. And the indoor copper grounding bar may be fixed to the wall near the feeder window. 

[image: image168.wmf]
Fig. 9.2‑18  Indoor Copper Grounding Bar

[image: image169.wmf]
Fig. 9.2‑19  Install an Indoor Copper Grounding Bar

6.
Outdoor copper grounding bar XE "Outdoor copper grounding bar" , as shown in Fig. 9.2‑20. 

[image: image170.wmf]
Fig. 9.2‑20  Outdoor Copper Grounding Bar

7.
Indoor cabling rack XE "Indoor cabling rack"  and its accessories, as shown in Fig. 9.2‑21 and Fig. 9.2‑22. 

[image: image171.wmf]
Fig. 9.2‑21  Indoor Cabling Rack 1

[image: image172.wmf]
Fig. 9.2‑22  Indoor Cabling Rack 2

8.
Waterproof self-adhesive tape.

9.
Ultraviolet-proof tape.

10.
Ultraviolet-proof binding strap.

9.3 Installation Flow of the Antenna Feeder System

The installation flow of the antenna feeder system is shown in Fig. 9.3‑1.
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Fig. 9.3‑1  Installation Flow of the Antenna Feeder System
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 Danger:

Do not perform any high-voltage and AC supply operations, and iron tower and mast operations in thunderstorm weather.

Under lightning storm, strong electromagnetic field will generate in the atmosphere. Therefore, please prepare for lightning protection and grounding of equipment in time to prevent lightning from damaging your equipment.

9.4 Installing the BTS Antennas

The installation of antennas includes fixing the antennas, installing antenna jumpers, feeder cables, cabinet-top jumpers, lightning arresters and grounding clips. If the BTS equipment is of outdoor type and the antenna has already been installed with a lightning arrester, sometimes it may be unnecessary to install lightning arresters. 
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 Warning:

When working at heights, take care to prevent objects from falling.

Working at heights should conform to the related national service regulation requirements:

Operators working at heights must have been specially trained.

Take care of the operation machinery and tools to prevent them from falling.

Take safety precautions, and wear helmet and safety belt.

Before working at heights, check all hoisting equipment.

9.4.1 Fixing the Antennas

The installation procedures of directional antenna and omni antenna are different. However, the following aspects should be attended during the installation of both: 
1.
The antenna system of the BTS must be installed and maintained by experienced professionals.

2.
Before installation, read this manual and follow the procedures specified in it.

3.
Do not install antennas near any power line to ensure personal safety.

4.
Do not use a metal ladder for installing antennas.

5.
Wear safety belt and safety helmet for working at heights.

6.
Wear shoes with bossy rubber on the soles, wear rubber gloves, and wear jackets and long-sleeve shirts.

7.
Never conduct any installation or test in rain, wind, moisture or lightning weather.

8.
Make sure that the BTS is not powered on during installation.

9.
Strictly observe relevant precautions when installing every parts.

Since antennas are usually installed in high places, it is necessary to use a rope to hoist the antennas to the right place before installing them, as shown in Fig. 9.4‑1. 

[image: image176.wmf]
Fig. 9.4‑1  Hoist an Antenna
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 Warning:

Do not walk about right under the boom and hoisted weight when weights are hoisted.

When disassembling heavy equipment, or moving and replacing equipment, ensure there are facilities of proper hoisting capability.

The personnel who hoist the equipment should have accepted the related training and acquired the corresponding qualifications. And the hoisting tools should have been checked and be complete. Make sure that the hoisting tools are fixed firmly to a fixture that can bear the weight or to the wall for the hoisting. Use brief commands to prevent misoperation.

9.4.1.1 Directional Antenna XE "Directional Antenna" 
The installation of directional antenna is a little complicated. Install the antenna by following the installation instructions of the antenna. The following describes the general installation procedure of directional antennas.  

1.
Install the antenna fixing supports in such a way that they are folded, as shown in Fig. 9.4‑2.

[image: image178.wmf]
Fig. 9.4‑2  Antenna Fixing Support

2.
Adjust the antennas to appropriate heights, use bolts and U-shaped bolts to fix the antenna dip fixing supports onto the antenna pole, to ensure that the input/output ports of the antennas face downwards, as shown in Fig. 9.4‑3.

[image: image179.wmf]
Fig. 9.4‑3  U-shaped Bolt

3.
Use a compass to make sure that the normal direction of the antenna radiation surface is the same as the antenna azimuth for network planning. Turn the antenna centered by the antenna pole, adjust the azimuth of the antenna of adjacent sectors to the required one. Generally, the included angle between antennas of different sectors is 120°, while the directions of the two antennas within the same sector shall be the same.

4.
Tighten the screws with a spanner, as shown in Fig. 9.4‑4.

[image: image180.wmf]
Fig. 9.4‑4  Tighten the Screws

5.
Adjust the dip of the antenna through the dip fixing support of the antenna. The dip of the antenna should be the same as the angle indicated on the dip fixing support of the antenna, with the error no more than (1 degree (a vertical angle gauge may be used to make sure that the pole is vertical). 

6.
Tighten the screws with a spanner.

9.4.1.2 Omni Antenna XE "Omni Antenna" 
The installation of omni antenna is simple as follows: 

1.
Adjust the antennas to appropriate heights, use bolts and U-shaped bolts to fix the antenna onto the antenna pole, to ensure that the input/output ports of the antennas face downwards, as shown in Fig. 9.4‑5.

[image: image181.wmf]
Fig. 9.4‑5  Install an Omni Antenna

2.
Measure the verticality of the antenna with a vertical angle gauge and make sure that the antenna is vertical. 

3.
Tighten the screws with a spanner.

9.4.2 Installing the Antenna Jumpers
The antenna jumper is a super-flexible jumper to connect the antenna and the main feeder cable. The 1/2" super-flexible jumper is used in the BTS system. What jumper connectors to use depends on the antenna and the main feeder cable. Usually, the two connectors are male DIN connectors.

The installation procedure of the antenna jumper is as follows:

1.
Select an appropriate path for the jumper by taking into consideration factors such as reliability, convenience, short jumper and best water flow (i.e. the rainwater drops from the middle of the jumper, not from the connectors).

2.
Connect the connector of the antenna and jumper with an appropriate torque (the connection torque of a DIN connector is typically 1.7N·m and maximally 2.3N·m). Make sure that the connector of the antenna and jumper does not bear any lateral force, as shown in Fig. 9.4‑6.

[image: image182.wmf]
Fig. 9.4‑6  Jumper Connection

3.
Connect the connector of the main feeder cable and jumper with an appropriate torque (same as above). Make sure that the connector of the main feeder cable and jumper does not bear any lateral force.

4.
Fix the jumper with feeder cable clips with the maximum spacing of no more than 0.76m, as shown in Fig. 9.4‑7, and properly shorten the spacing between the feeder cable clips when the wind speed is over 160km/h.

[image: image183.wmf]
Fig. 9.4‑7  Fix the Feeder Cables with a Feeder Cable Clip

5.
After measuring the performance of the antenna and the feeder cable and making sure that the system works normally, seal the connectors with waterproof self-adhesive tape and PVC tape.

When installing the 1/2" super-flexible jumper, pay attention to the following to ensure the reliability of the antenna system of the BTS:

1.
The minimum bending radius of once-for-all bend is 125mm, as shown in Fig. 9.4‑8.

[image: image184.wmf]
Fig. 9.4‑8  Once-for-all Bend

2.
The minimum bending radius of repeated bends is 200mm, as shown in Fig. 9.4‑9.

[image: image185.wmf]
Fig. 9.4‑9  Repeated Bends

3.
Tighten the connectors and seal them with waterproof adhesive tape if the test result of the entire antenna feeder system is satisfactory.

9.4.3 Installing Feeder Cables

The main feeder cable is connected with two jumpers (one to the antenna and the other to the cabinet), using 7/8" foamed feeder cable. Usually both connectors are female DIN connectors.

When transporting and installing the main feeder cable, ensure the following mechanical properties:

1.
The minimum bending radius of once-for-all bend is 400mm.

2.
The minimum bending radius of repeated bends is 450mm.

3.
The maximum feeder cable hoisting length of the hoisting trawl is 60m.

The procedure to install the feeders is as follows:

1.
The feeder cables delivered to the construction site are often very long, without prepared connectors; therefore, it is necessary to measure the necessary length of a single main feeder cable first during installation (reserve excessive length), and cut the feeder cables delivered to the site into the lengths required.

2.
Prepare the main feeder DIN connector at the antenna side.

3.
Use pulley or hoisting trawl to lift the feeder cables to the iron tower, as shown in Fig. 9.4‑10. Work with several other people to fix the main feeder cables with feeder cable clips, and cut off the remaining length of each main feeder cable.

[image: image186.wmf]
Fig. 9.4‑10  Feeder Hoisting Trawl

4.
After installing the main feeder cable, proceed to the main feeder DIN connector at the other side.

5.
Reinforce the main feeder cable every 1.2m, and add some more reinforcement points at the bends. The feeder shall be closely against the pole, and reinforcement with the pole body is required every certain distance, as shown in Fig. 9.4‑11.

[image: image187.wmf]
Fig. 9.4‑11  Fixing the Feeder Cables

6.
If the BTS iron tower is floor-mounted, the feeder cable should be properly grounded 0.5m~1m above the bend where it connects the antenna and leaves the tower body, and at the outside of the entrance to the equipment room. If the feeder cable is longer than 60m, it should be grounded in the middle. Its metallic outer layer is connected to the grounding busbar via grounding clips, and then a tinplated copper wire with cross section area no less than 95mm2 or a zinc-plated flat steel is led out of the busbar to connect to the corresponding grounding point of the iron tower. 

Keep the following in mind while installing connectors:

1.
Keep the feeder cable of at least 150mm always straight.

2.
Use special-purpose tools for cutting feeder cables.

3.
Measure the length precisely with an accurate ruler.

4.
Use a knife to strip the sheath of the feeder cable without scratching the external conductor.

5.
Keep the plug-in components motionless when tightening the connector with a spanner, turn the connector fixing component so that the connector is fastened firmly.

6.
Attach identifiers to both ends of the main feeder cable before it is placed onto the iron tower, to facilitate distinguishing the sectors it belongs to and the transmitting/receiving features during line connection. The identifiers shall be attached closely, to avoid peeling due to factors such as friction with the steel frame of the iron tower.

9.4.4 Installing the Feeder Window

If the BTS equipment is installed in the equipment room, the feeder window should be installed before the feeder cable is introduced into the equipment room. 

The installation procedure is as follows:

1.
Drill holes where appropriate on the wall of the equipment room, as shown in Fig. 9.4‑12. 

[image: image188.wmf]
Fig. 9.4‑12  Drill Holes on the Wall

2.
Seal the feeder cable holes of the corresponding number of feeder cables actually used, as shown in Fig. 9.4‑13. 

[image: image189.wmf]
Fig. 9.4‑13  Seal Feeder Cable Holes

3.
The feeder window upon completion of the installation is illustrated in Fig. 9.4‑14.

[image: image190.wmf]
Fig. 9.4‑14  Install the Feeder window

9.4.5 Installing the Lightning Arrester

Specifically, connect properly grounded lightning arresters in serial on all the cables leading from the antenna of the BTS into the equipment room. Lightning arresters of different models from different manufacturers may differ. The following description takes the typical (/4 stub as an example. 

The lightning arrester is installed as follows:

1.
The lightning arrester is usually installed after the main feeder cable enters the equipment room, between 7/8" main feeder cable and 1/2" cabinet-top jumper. The lightning arrester has two DIN connectors, one is male and the other is female. The maximum installation torque of the lightning arrester with DIN connector is 25N·m, and that with N connector is 1.7N·m. Please use an adjustable torque spanner to adjust the torque to the specified value, to prevent excessive torque from generating lateral force and damaging the lightning arrester.

2.
The lightning arrester has two RF ports, one connected with 7/8" main feeder cable and the other connected with 1/2" cabinet-top jumper. Both RF ports can be connected with the antenna or BTS, and the lightning arrester provides the same protection against lightning, as shown in Fig. 9.4‑15.

[image: image191.wmf]
Fig. 9.4‑15  Install the Lightning Arrester

3.
The grounding post of the lightning arrester must be connected to the main grounding post or the system grounding ring, with the grounding resistance as small as possible.

4.
Do not seal the connectors before the performance test of the feeder cable is completed. Seal the connectors with self-adhesive tape if the test result is satisfactory, as shown in Fig. 9.4‑16.

[image: image192.wmf]
Fig. 9.4‑16  Seal the Lightning Arresters

Precautions on installation of the lightning arresters: 

1.
Do not expose RF ports outdoors.

2.
During installation, make sure that all the grounding contact surfaces are clean, dry and not oxidized.

3.
Make sure that the grounding port of the lightning arrester is connected with the main grounding rod or grounding ring of the system to secure small grounding resistance.

4.
Install the lightning arrester so that it is nice-looking and not slanting.

5.
Make sure that the operating frequency marked on the lightning arrester is compliant with the operating frequency of the BTS system.
9.4.6 Installing the Grounding Clip

The grounding clip serves to connect the external conductor of the feeder cable with the tower or independent grounding wire to channel the current into the ground in case of lightning stroke. Usually grounding clips must be installed at the top of the feeder cable near the antenna, at the end of the feeder cable near the tower bottom, and before the feeder cable enters the equipment room. A grounding clip must be connected to the middle of a feeder cable longer than 60m.

The grounding clip is installed as follows:

1.
Fix the grounding end of the grounding clip. Mark the corresponding position on the 7/8" feeder cable where the grounding clip is installed, and strip the sheath of the 7/8" feeder cable at the installation position to install the grounding clip. 

2.
Put the retaining ring of the grounding clip around the external conductor of the feeder cable, and then snap the ring, as shown in Fig. 9.4‑17. 

[image: image193.wmf]  [image: image194.wmf]  [image: image195.wmf]
Fig. 9.4‑17  Snap the Retaining Ring of the Grounding Clip

3.
Use waterproof self-adhesive tape to wind around the entire connection place. In the process, each layer overlaps half of the last layer, as shown in Fig. 9.4‑18.The winding direction should be the same as the bail direction of the retaining ring of the grounding clip to make the connection tighter. Press the adhesive tape along the edge of the grounding clip to make the tape fit in closely with the retaining ring of the grounding clip.

[image: image196.wmf]        [image: image197.wmf]
Fig. 9.4‑18  Wrap the Connection Place with Waterproof Self-adhesive Tapes
4.
Use electrically insulated tapes to wind around the entire connection place. Wind in semi-overlapping mode, i.e., a length of 25mm is left for each layer over its previous layer, as shown in Fig. 9.4‑19. The electrically insulated adhesive taps shall be overlapped by half. Pull the tape to a proper length, lest it be folded. When it comes to the end of the connection place, wind backward. Press the tape with both hands to make sure that the layers are in good contact. 

[image: image198.wmf]       [image: image199.wmf]
Fig. 9.4‑19  Wrap the Connection Place with Electrically Insulated Self-adhesive Tapes
5.
Connect the grounding end of the grounding clip to the tower body or special-purpose wiring post. Remove the paint and oxide about 13mm around the connection place. Apply antioxidant grease to the clean area to ensure proper electrical contact.
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  Warning:

No installation of grounding clip shall be performed in case of lightning strike to avoid personal injury.
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  Caution:

Make sure that the external conductor of the feeder cable is properly grounded at the place where the grounding clip is installed.

Make sure that the external corrugated conductor of the feeder cable is completely sealed (waterproof, airtight and antioxidant) after the grounding clip is installed.
9.4.7 Installing the Cabinet Jumper

The cabinet and the main feeder cable are connected by a 1/2" super-flexible feeder cable. What jumper should be used depends on the cabinet and the main feeder cable. Usually both connectors are male DIN connectors.

For BTS (V2.0), the installation procedure of cabinet jumpers is as follows: 

1.
Unfasten the four installation bolts fixing the antenna feeder socket (one among HYCOM1~HYCOM6) on the cabinet top, and screw off the socket. 

2.
Unfasten the N connector on the AEM; loosen the RF cables on the panels of AEM and the TRM adjacent to the AEM; and then unfasten the spring screws to remove the AEM and the TRM. 

3.
Put the jumper down from the cabinet top to the corresponding carrier frame. Grab the jumper at the hole on the side panel of the frame, and then thread it out from the hole on the front post of the cabinet. 

4.
Take the N connector out from the baffle plate. Adjust the direction of the N connector so that its cross section faces inward and points to the module panel. And then tighten the four screws on the cabinet top to secure the antenna feeder cable. 

5.
Plug the AEM and TRM again, connect the RF cables on the panels, and tighten all the connections. 
(  Note
For related precautions, please refer to the installation of antenna jumpers in section 9.4.2. 

9.5 Checking and Testing the Antenna Feeder System

Antenna feeder test is intended to check whether the antenna matches the feeder cable, that is, whether the antenna feeder system is installed correctly and works properly. This test mainly involves the indices of the receiver and the transmitter. The test items include standing wave ratio test and RF transmit power test. 

9.5.1 Preparations

Before the test of the antenna feeder system, the following conditions should be met: 

1.
Antennas and feeder cables are installed; the interfaces connected to the antennas are disconnected. 

2.
Check whether the feeder cable and connectors are damaged, whether the connectors are connected properly, whether the antenna points to the correct direction, and whether the antenna and feeder cable are connected correctly.

3.
The test process should be well arranged to avoid that the connectors and sealed parts are repeatedly connected and disconnected. Before the test is complete, do not seal the connectors with adhesive tapes.

Since the antenna of operating equipment generates electromagnetic radiation, if you are too close to the antenna, your safety may be endangered. The equipment can be installed and serviced only by professionals with adequate training and relevant qualifications. The radiation design of the equipment should comply with the IEEE C95.1-1991 standard.
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 Warning:

The high intensity microwave may affect your body health when you operate on the high-intensity RF equipment.

When doing close installation and maintenance operations on a certain antenna in an iron tower or mast mounted with many transmitter antennas, collaboration must be prepared so that the transmitter of the antenna is shut down.
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 Warning:

When conducting installation and servicing operations around the operating antenna, keep adequate distance from the antenna.

Do not unplug the connector of the transmitter output feeder or of the antenna feeder cable when the transmitter is operating.

Power off the corresponding transmitter when you need to unplug the connector of the feeder cable or to work beside the transmitter antenna.

9.5.2 VSWR Test

VSWR test refers to the test of the VSWR (Voltage Standing Wave Ratio) of TX antenna. The BTS tester SITE MASTER 332B is recommended for the test. The VSWR should be smaller than 1.5, otherwise it is regarded as not qualified. If the VSWR test result is not OK, check the antenna feeder system:

1.
Check the connection of the connectors.

2.
Check whether the surface of the feeder cable is scratched or damaged, and whether the bending radius of the feeder cable is smaller than the permitted minimum value.

Fill in Installation Acceptance Report and BTS Information Table after the test is complete, which shall be signed by the user for acknowledgement.

If VSWR exceeds 1.5 after the BTS system has been installed, the system should be able to give an alarm. There are two alarm thresholds in the system. When the primary alarm threshold is overrun, the system will generate an alarm, yet the BTS will keep operating; when the secondary alarm threshold is overrun, the transmitter should be able to automatically shut down. 

9.5.3 RF Transmitting Power Test

RF transmitting power refers to the average RF carrier power, and the test is intended to determine the power at the input end of the combiner and verify the accuracy of the average transmitting RF carrier power.

During the test, please use onsite test instruments, and the BTS tester MASTER 332B is recommended.

Conduct the test at the input end of the combiner, i.e. the output end of the power amplification module.

BTS (V2.0) should be able to output the maximum peak power of the power levels listed in Table 9.5-1 (RF900) and Table 9.5-2 (RF1800) and accordingly turn down 6 static power levels at a step of 2±0.5dB.

Table 9.5-1  TRX Power Levels (RF900)

	TRM Power Level
	Max. Peak Power (W)
	Tolerance (dB)

	1
	320
	0, +3

	2
	160
	0, +3

	3
	80
	0, +3

	4
	40
	0, +3

	5
	20
	0, +3

	6
	10
	0, +3

	7
	5
	0, +3

	8
	2.5
	0, +3


Table 9.5-2  TRX Power Levels (RF1800)

	TRM Power Level
	Max. Peak Power (W)
	Tolerance (dB)

	1
	20
	0, +3

	2
	10
	0, +3

	3
	5
	0, +3

	4
	2.5
	0, +3


9.6 Waterproof Treatment for the Connectors

Seal the connectors after making sure that the antenna feeder system test is complete and the results are OK. Two types of adhesive tapes are used for sealing: waterproof self-adhesive insulated tape and electrically insulated adhesive tape. First wrap the connectors with the electrically insulated adhesive tapes and then with the waterproof adhesive tapes, and finally with electrically insulated tapes again. 

The electrically insulated adhesive tapes shall be fire-retardant, coldness resistant and corrosion-proof, and shall be able to operate under voltage of 600V. Its operating temperature shall be not greater than 80(C. 

The usage of the electrically insulated adhesive tapes is described below:

1.
Polish the surface to be covered and clean it.

2.
Remove the lining paper of the adhesive tape, making the glued side face the surface to be covered.

3.
Wind the tape continuously in a half-overlap way keeping the tape fully stretched.

10 Hardware Installation Check

Abstract

This chapter introduces the aspects of the system debugging check upon completion of the hardware installation.
After all the hardware installation tasks are completed, they must be checked to make preparations for the subsequent software installation and system debugging. 

The check shall cover the cabinets, cables, connectors, sockets, labels and environment.

10.1 Cabinets

The cabinets should be checked mainly in the following aspects:

1.
After installation and connection of the cabinets, the cabinets should be stable, neat and pleasing to the eye. A row of cabinets should be in a straight line, and a column of cabinets should be in the same plane, with an error less than 5mm. And the verticality of the cabinets should be less than 3mm. 

2.
All fasteners should be tightened.

3.
Various spare parts on the cabinets should neither fall off nor be damaged, and the connection line should neither fall off nor be broken. All labels and marks should be correct, complete, and clear.

4.
After installing the cabinets, clean the inside and outside of the cabinets.

5.
After all cables are laid out, the push covers of the wire outlets at the upper and lower parts of the cabinet should be pushed forward in position, to prevent rodents from entering the cabinet.
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 Warning:

The temperature of the surface of some equipment components is quite high. Do not touch it, lest you be scalded.

10.2 Cables

1.
Power cables

Check the power cables from the primary power supply to the power P plug-in box at the back of the cabinet, from the power P plug-in box to the busbar, and from the busbar to the power sockets of the backplane. All the power cables shall be connected reliably with correct polarity.

2.
Grounding cable

Check that the -48V GND, GND and PE grounding cables are correctly and reliably connected.

3.
Intra-cabinet and inter-cabinet cables

Check that the HW cables, clock cables, power alarm & testing cables are correctly and reliably connected; the routing and binding spacing are correct, and the cable ties have no sharp ends and are not overlapped.

4.
External cables

1)
Various cables should be loose rather than tense at the bending position.

2)
The cable routing should comply with the specified requirements, and the binding spacing should be consistent.

3)
The cabling should be smooth, without crossing inside the rack, and the cables outside the rack should be bound into bundles per cabinet.

4)
Cables in the cabling trough and the cabling ladder are neatly arranged, and all cables are bound into bundles without damage to their external skins.

5)
Margin should be reserved for the cables at various positions. The cable ties should be cut flat without exposure of any sharp end.

10.3 Sockets, Plugs, and Locking Plates

The plugs and locking plates of all cables should be fastened. There should not be any missing or bent pin(s) for the sockets or plugs.

10.4 Labels

All labels should be neat, clean, and attached correctly.

10.5 Site Environment

1.
Cabinets

There should be no redundant cable ties, stubs or other sundries inside the cabinet. The front/rear/side doors of the cabinet should be clean.

2.
Cabling troughs
No sundries such as cable ties, stubs, and desiccant bags should be left in the cabling trough, at the bottom of the cabinet, or under the raised floor around the cabinet. All parts should be in order.

3.
The redundant and unused materials in the equipment room should be cleared way, the necessary materials in the equipment room should be arranged in order, the workstations should be clean and tidy, and the raised floor should be flat and clean.
10.6 Antenna Feeder System

Make sure that the antenna feeder cables, jumpers and connectors are in good contact, the lightning arresters are installed correctly and reliably, the fastening screws are tight enough, and they are all waterproof.
11 Power-on/off

Abstract

This chapter introduces the method to plug/unplug a board and the power on/off procedure.
11.1 Unplugging Modules

In the BTS (V2.0) system, to avoid unnecessary human damage to the modules, the installation and maintenance staff shall try to avoid hot plugging of the modules. 
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 Caution:

Do not plug a module with great force lest that the pins on the backplane be bent.

Plug the module right into the slot and avoid contact between the module and the circuit face lest that any short circuit occur.

Do not touch the module circuits, components, connectors and wiring slots when holding a module.

If hot plugging is really necessary, the antistatic wrist strap shall be worn.
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 Caution:

The static electricity produced by the human body can damage the sensitive components on the circuit board, such as large integrated circuits.

The friction caused by human body activities is the root cause of electrostatic charge accumulation. In a dry environment, the static voltage carried by a human body can be up to 30kV, and can remain in the human body for a long time. When an operator who carries static electricity touches a component, he will discharge electricity through the component, thus damaging the component.

In order to prevent human static electricity from damaging sensitive components, you should wear an antistatic wrist strap, the other end of which should be well grounded before touching some equipment or holding a plug-board, circuit board, IC chip and others.

11.1.1 Plugging Modules

1.
Hold the panel of the module with both hands and keep it level. Insert the module into the corresponding slot of the shelf, as shown in Fig. 11.1‑1. 

[image: image207.wmf]
Fig. 11.1‑1  Step 1 of Module Plugging

2.
Push the module in slowly until it touches the backplane, as illustrated in Fig. 11.1‑2.

[image: image208.wmf]
Fig. 11.1‑2  Step 2 of Module Plugging

3.
Screw the bolts of the module panel tightly, as shown in Fig. 11.1‑3.
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Fig. 11.1‑3  Step 3 of Module Plugging

4.
The effect upon completion is shown in Fig. 11.1‑4.
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Fig. 11.1‑4  Completion of Module Plugging

Unplugging Modules

To unplug a module, unscrew the fastening screws on the panel, and then pull the module out of the slot gently. 

11.2 Checking Before Power-on

After the hardware of BTS (V2.0) is installed, make the following checks carefully before power-on: 

1.
Whether the plug-in modules installed on the rack match the desired configurations.

2.
Whether every module is in position, and whether every module is inserted into place and in good contact. Unplug and plug it again if necessary.

3.
Whether cables between layers of the same rack and between different racks (including the cables of the backplane of the cabinet) are connected correctly and reliably.

4.
Whether cables between BTS (V2.0) and BSC are connected properly.

5.
Whether the DC power supply voltage is within the permitted range (nominal value: –48V; permitted fluctuation range: –57 to –40V);

6.
Whether the antenna feeder is installed correctly. Note which cell the antenna feeder belongs to and avoid any wrong connection.

7.
Whether the racks, antennas and lightning arresters are properly grounded.

8.
Whether various selecting and controlling switches of the equipment are set at the specified start positions.
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  Attention:

Carefully check the power and equipment switches to prevent human injury or damages to the equipment.

11.3 Power-on/-off Procedure

The power-on procedure is as follows:

1.
First check and confirm that various power modules are in the “Off” status.

2.
Turn the cabinet-top power switch to ON.

3.
Switch on the circuit breaker protection switch of each module on the PDM panel to power on each module in sequence from top to down according to the position of each module in the shelf of the rack. 

4.
Check the indicator status on the panel after powering on the modules. Locate and shoot the trouble if any indicator is abnormal. 
(  Note
For the states and meanings of various indicators on the panel, please refer to the ZXG10-BTS (V2.0) Base Transceiver Station Maintenance Manual.

5.
Check for the normal operation of fans in the rack by using a paper strip.
When replacing the devices around the fan, do not put your finger or modules in the fan, lest your hand be hurt or the devices be damaged.
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 Warning:

When assembling/disassembling a fan, do not protrude your finger or any tool in the running fan before it is powered off and stops, lest you be hurt or the fan be damaged.

Keep human fingers or body away from the dangerous running parts.

Inserting your finger into the running fan will hurt yourself.

When replacing the related parts, put the parts, screws and tools in a safe place, lest they fall into the running fan and damage the fan or other devices.
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 Caution:

Non-professionals should not service or debug the interior of any equipment unless instructed by professionals on site.

Replacing the parts or changing the equipment may incur extra danger.

Do not replace the parts or change the equipment unless otherwise authorized.

To ensure your safety, should you have anything unclear, please contact ZTE.

Power off the equipment in a reverse sequence as you power it on.
Appendix A Package, Storage and Transportation

Abstract

This appendix describes the installation methods, storage conditions and transportation precautions, to guide the transportation, unpacking, installation and relocation of the equipment.
A.1 Packaging

The BTS (V2.0) is packaged and transported as a whole unit. The package should be dampproof, rainproof, shockproof, mold-proof and antistatic and should be able to withstand a weight of up to 400kg.

The packing materials of the BTS (V2.0) are (from inside to outside): antistatic bag, foam material and wooden box. The wooden box shall be able to bear a weight of more than 800kg, the foam material is made of benzene-free, sturdy and shockproof EPE, whose static pressure is 0.08kg/cm2 and compression travel is less than 4mm.

A.2 Storage

Upon delivery, please check the “Delivery Checklist of ZTE Corporation”.

Keep the following in mind when storing goods:

1.
Place the packing box of the rack as directed on the packing box, with the arrow pointing upward. Do not place it upside down and do no overlap more than two boxes.

2.
Place computers and modules on top and cables at the bottom. Do not overlap more than five layers of cartons.

A.3 Transportation

The BTS (V2.0) equipment is relatively expensive. So during its transportation, it shall be well packaged, with clear waterproof and quake-poof marks. Handle the equipment with care and protect it from sun and rain. 

1.
Product transporting should be preceded with proper packaging. The products should be covered with canvas to guard against dampness and rain.

2.
Place the packing boxes in order, close to each other, safe, and neat and tidy on the trucks, to prevent them from shaking and subsequent damage during transportation. Bear in mind that certain products should not be placed upside down.

3.
Do not load the equipment in an open ship or truck; during transshipment, do not place the equipment in an open-air warehouse; do not put the equipment together with flammable, explosive and erosive goods; protect the parts from rain, snow, liquids or mechanical damage.

4.
The product should be handled with care, without rolling or inverting.

5.
Do not transship the equipment too many times, load and unload it properly. Handle the equipment through machinery and avoid rough handling.

Appendix B Abbreviations
	Abbreviation
	Full Name

	AEM
	Antenna Equipment Module

	ARFCN
	Absolute Radio Frequency Channel No

	BCCH
	Broadcast Control Channel

	BCDU
	“B” Combiner Distribution Unit

	BER
	Bit Error Rate

	BRDU
	“B” Receiver Distribution Unit


	BSC
	Base Station Controller

	BSIC
	Base Station Identify Code

	BTM
	Backboard Transmission Module

	BTS
	Base Transceiver Station

	CCCH
	Calling Control Channel

	CU
	Carrier Unit

	CCDU
	“C” Combiner Distribution Unit

	CDU
	Combiner Distribution Unit

	CELL
	Cellular

	CEU
	Combiner Extension Unit

	CHP
	Channel Processor

	CMM
	Controller & Maintenance Module

	CRDU
	“C” Receiver Distribution Unit

	DTX
	Discontinuous Transmission

	EAM
	External Alarm Module

	EDGE
	Enhanced Data rates for GSM Evolution

	FCDU
	“F” Combiner Distribution Unit

	FCM
	Fan Control Module

	FU
	Frame Unit

	FUC
	Frame Unit Controller

	GCDU
	“G” Combiner Distribution Unit

	GMSK
	Gaussian Minimum Shift Keying

	HCDU
	“H” Combiner Distribution Unit

	HDLC
	High Level Data Link Controller

	HW
	HighWay

	ICDU
	“I” Combiner Distribution Unit

	LAPD
	Link Access Procedure “D” Channel

	LAPDm
	Link Access Procedure “Dm”(mobile “D”)Channel

	LMT
	Local Manager Terminal

	MMI
	Man-Machine Interface

	MS
	Mobile Station

	MTBF
	Mean Time Between Failures

	PAU
	Power Amplifier Unit

	PCM
	Pulse Coded Modulation

	PDM
	Power Distribute Module

	RACH
	Random Access Channel

	RCU
	Radio Carrier Unit

	RDU
	Receiver Distribution Unit

	RF
	Radio Frequency

	TDMA
	Time Division Multiple Access

	TEI
	Terminal Equipment Identifier

	TPU
	Transceiver Process Unit

	TRM
	Transceiver Module

	TRX
	Transceivers
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AEM
5-21

back-to-back installation
6-6

bend the lugs to an angle of 45( or 90(
6-6

BTS Antennas
9-9

cabinet-top interfaces
8-1

Cabling Racks
9-3

CMM
5-20

cross installation
6-6

Directional Antenna
9-23

FCM
5-27

Feeder cable clip
9-17

Feeder window
9-16

Grounding Clip
9-11

Indoor cabling rack
9-19

Indoor copper grounding bar
9-18

Iron Tower
9-2

Lightning Arrester
9-11

Main Feeder Cable
9-10

Omni Antenna
9-25

Outdoor copper grounding bar
9-19

PDM
5-19

Pole
9-2

Super-flexible Jumper
9-10

the 7/16-type series connectors
9-14

The base
5-2

the BNC connectors
9-15

The DIN-type series connectors
9-14

the SMA series connectors
9-15

The wiring of the backplane
7-1

Tower Top Amplifier
9-9
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