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Copyright © 2018 Axell Wireless Limited trading as Cobham Wireless

All rights reserved.

No part of this document may be copied, distributed, transmitted, transcribed, stored in a retrieval system, or
translated into any human or computer language without the prior written permission of Axell Wireless Limited
trading as Cobham Wireless.

The manufacturer has made every effort to ensure that the instructions contained in this document are
adequate and free of errors and omissions. The manufacturer will, if necessary, explain issues which may not be
covered by this document. The manufacturer's liability for any errors in the document is limited to the correction
of errors and the aforementioned advisory services.

This document has been prepared to be used by professional and properly trained personnel, and the customer
assumes full responsibility when using them. The manufacturer welcomes customer comments as part of the
process of continual development and improvement of the documentation in the best way possible from the
user's viewpoint. Please submit your comments to the nearest Cobham Wireless sales representative.

Contact Information

Headquarters Axell Wireless trading as Cobham Wireless
Aerial House, Asheridge Road

Chesham, Buckinghamshire

HP5 2QD, United Kingdom

Tel: +44 1494 777000

Fax: +44 1494 777002

Commercial inquiries cw.coverage@cobham.com
Website www.cobham.com/wireless
Support issues cw.support@cobham.com
Technical Support Line, English speaking +44 1494 777 747

About This Manual

This Product Manual provides the following information:

e Description of the unit

e Procedures for setup, configuration and checking the proper operation of the unit
e Maintenance and troubleshooting procedures

For whom it is intended

This Product Manual is intended for experienced technicians and engineers. It is assumed that the customers
installing, operating, and maintaining Cobham Wireless Repeaters are familiar with the basic functionality of
Repeaters.

Notice

Confidential - Authorized Customer Use

This document may be used in its complete form only and is solely for the use of Cobham Wireless employees
and authorized Cobham Wireless channels or customers. The material herein is proprietary to Cobham Wireless.
Any unauthorized reproduction, use or disclosure of any part thereof is strictly prohibited.

All trademarks and registered trademarks are the property of their respective owners.
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Disclaimer of Liability

Contents herein are current as of the date of publication. Cobham Wireless reserves the right to change the
contents without prior notice. The information furnished by Cobham Wireless in this document is believed to be
accurate and reliable. However, Cobham Wireless assumes no responsibility for its use. In no event shall
Cobham Wireless be liable for any damage resulting from loss of data, loss of use, or loss of profits and Cobham
Wireless further disclaims any and all liability for indirect, incidental, special, consequential or other similes
damages. This disclaimer of liability applies to all products, publications and services during and after the
warranty period.

Safety Instructions and Warnings

Throughout this manual, important safety warnings and admonishments are included to warn of possible
hazards to persons or equipment. A safety warning identifies a possible hazard and then describes what may
happen if the hazard is not avoided. The safety warnings — in the form of Dangers, Warnings and Cautions must
be followed at all times. These warnings are flagged by the use of a warning icon, usually the triangular alert
icon seen below. The exclamation point within the triangular alert icon is intended to warn the operator or
service personnel of operation and maintenance from factors relating to the product and its operating
environment, which could pose a safety hazard.

General Safety Warnings Concerning Use of This System

Always observe standard safety precautions during installation, operation and maintenance of this product.

& System Maintenance

e In the event of a failure Cobham Wireless'’s support service should be contacted for advice on a possible
module replacement or other action to be taken.

e If a shipment of a unit back to Cobham Wireless is made within the period of guarantee the original packing
must be used.

e The system normally operates without any operator intervention or maintenance. If in the unlikely event of
any unit failure, the faulty repeater should be replaced. A failed unit can be removed and replaced with a
spare while the rest of the system (other repeaters) is still operating. However, the power supply of the
failed repeater should be isolated from the power before anything is replaced.

o Component Replacement - None of the modules in the repeater can be replaced without removing the
repeater from its mounting and opening the cover of the repeater.

Product Disposal

laws and regulations. For detailed information regarding materials, please refer to Cobham
Wireless.

f CAUTION!! Product Disposal - Disposal of this product must be handled according to all national

Cobham Wireless — Date: 4-Jan-18 www.cobham.com/wireless
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General Safety Warnings Concerning Use of System

A\

Caution labels!

Throughout this manual, there are "Caution” warnings. "Caution” calls attention to a
procedure or practice, which, if ignored, may result in injury or damage to the system,
system component or even the user. Do not perform any procedure preceded by a
"Caution" until the described conditions are fully understood and met.

>

Danger:
Electrical Shock

To prevent electrical shock when installing or modifying the system power wiring,
disconnect the wiring at the power source before working with un insulated wires or
terminals.

>

Caution: Safety
to personnel

Before installing or replacing any of the equipment, the entire manual should be
read and understood.

The user needs to supply the appropriate AC or DC power to the repeater.
Incorrect power settings can damage the repeater and may cause injury to the
user.

Please be aware that the equipment may, during certain conditions become very
warm and can cause minor injuries if handled without any protection, such as
gloves.

>

Caution: Safety
to equipment

When installing, replacing or using this product, observe all safety precautions
during handling and operation. Failure to comply with the following general safety
precautions and with specific precautions described elsewhere in this manual
violates the safety standards of the design, manufacture, and intended use of this
product.

Changes or modifications not expressly approved by the party responsible for
compliance could void the user’s authority to operate the equipment.

Cobham Wireless assumes no liability for the customer's failure to comply with
these precautions. This entire manual should be read and understood before
operating or maintaining the repeater.

>

Warning:
Restricted
Access Location

Access to the unit installation location is restricted to SERVICE PERSONNEL who have
been instructed on the restrictions and the required precautions to be taken.

>

Attention:
Electrostatic
Sensitivity

Observe electrostatic precautionary procedures.

ESD = Electrostatic Discharge Sensitive Device.

Static electricity can be conducted to the semiconductor chip from the centre pin of
the RF input connector, and through the AC connector pins. When unpacking and
otherwise handling the repeater, follow ESD precautionary procedures including
use of grounded wrist straps, grounded workbench surfaces, and grounded floor
mats.

Caution: Class 1
Laser

SLARE 1 LaER PRoOwT

The repeaters described in this manual are equipped with class 1 lasers which have
been tested to meet IEC / EN 60825-1:2014 standards.

CAUTION! - Un-terminated optical receptacles may emit laser radiation. Exercise
caution as follows:

(0]

[0}

O O0OO0OoOo

(o]

Use of controls or adjustments or performances of procedures other than those
specified herein may result in hazardous radiation exposure.

Do not stare into beam or view with optical instruments. Optical transmitters in the
fiber optic converter can send out high energy invisible laser radiation. There is a
risk for permanent damage to the eye.

Always use protective cover on all cables and connectors which are not connected.
Never look directly into a fiber cable or a connector.

Consider that a fiber can carry transmission in both directions.

During handling of laser cables or connections, ensure that the source is switched
off.

Regard all open connectors with respect and direct them in a safe direction and
never towards a reflecting surface. Reflected laser radiation should be regarded as
equally hazardous as direct radiation.

Cobham Wireless
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INTRODUCTION
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The Cobham Wireless OMU is a scalable, RF to optic signal conversion unit. The unit is installed near
the Base Station and is used in combination with fibre fed repeaters to provide wireless coverage for
remote sites located at a distance of up to 20 km (12.42 miles) from the Base Station.
The OMU taps the signal directly off a base station via a coupler and performs the RF to optic
conversion of the base station signal for transmission to the fibre connected repeaters. (In the
uplink, the procedure is reversed).

The OMU can either be installed at the BS or connected directly to a repeater. In that case the signal

is tapped from the repeater’s service antenna.

An OMU can be equipped to be used for frequency ranges from 88 MHz to 2170 MHz.

A single OMU unit supports up to 6 fibre optic converters, where each converter provides the signal
conversion for one Repeater. The system can be expanded to support up to 24 Repeaters.

The figure below illustrates an OMU system with six F/O converters and two power supplies.
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Figure 1-1. Example of OMU System
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1.1 Features

e Frequency ranges from 88 MHz to 2 170 MHz.

o WDM technology (Wavelength Division Multiplexing) — single fibre connection to each Repeater
e Each OMU supports up to 6 Repeaters

e Scalability — up to four OMUs can be cascaded for support of up to 24 Repeaters

e Multi-sectors support - OMU | can support up to six sectors (model specific)

e Single-source management — cascaded OMUs can be controlled via the “Master” OMU

e Two independent power supplies (in the unit) — can be used to either:

o allow for flexibility in power supply source selection according to the type of voltage available
on site: 115 — 230 VAC 50/60 Hz and 24 — 48 VDC

e provide power supply redundancy by installing two power supplies of the same type

e Flexible RF signal source — RF signal can be acquired either from the BS or from the Repeater's
Service antenna

e Easily replaceable modules
e Simple, local setup via RS232 connection
e Remote management via Ethernet connection or via modem

e Various types of modems are supported: for example GSM, GSM-R, HSDPA/UMTS, TETRA, GPRS
and PSTN.

¢ Single modem (installed at the Master OMU) is required for management of cascaded OMUs
e Modem can be integrated (part of the Control module) or connected separately

1.2 Models and Ordering Information

OMU is available in a range of models corresponding to repeater products

Cobham Wireless www.cobham.com/wireless
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1.3 OMU Installation Configurations

The OMU can be installed in several configurations:
e Basic configuration of a single OMU installed at the BTS
e Expanding the system by either:

e Linking several OMUs (up to four)

e Using laser systems with three or four colours.

1.3.1 Single OMU Topology

The following figure illustrates the connections for a single OMU installed at the BTS. The OMU
supports up to six Repeaters, where each repeater is connected via optic fibre to an RF/Optic
converter module on the OMU. Each OMU supports up to six RF/Optic converters — for connections to
up to six Repeaters.

In the downlink the radio signal is tapped from a BTS using a coupler installed in series with the
BTS’s antenna cable. The Fibre Optic Converter in the OMU converts the RF signal to an optical signal
and sends it to the repeater over a fibre.

In the uplink the Fibre Optic Converter receives the optical RF signal from the repeater, converts it to
electrical RF signal and sends it to the BTS. The signal is transferred to the antenna cable using a

coupler.
Up to Six
|— Repeaters [_I Server
Antenna
Repeater
Directional [ RF
Coupler
BTS FiberOptic
Converters .
Opto Fiber
Figure 1-2. Example of Single OMU Topology
Cobham Wireless — Date: 4-Jan-18 www.cobham.com/wireless
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1.3.2 Cascading OMUs

Up to four OMUs can be cascaded and operate up to 24 repeaters as one system: one Master OMU
and three Slave OMUs.

This type of topology requires only one Control module and one modem (at the Master OMU). All
OMUs and hosted Repeaters are managed as a single system via the Master OMU.

|

| — |

|

—
[ C—]
[ —]
—
—
—
AN

| s—
—
([ — |
(e |

Ll '

OMU Units Repeaters

BTS

[ —

Figure 1-3. Four OMUs cascaded in one system

1.3.3 Expansion using Multi-color Laser System

The number of Repeaters supported by each OMU can be expanded using multi-coloured laser
systems.

A laser system with two colours can operate one repeater for each fibre optic converter in an OMU-
Repeater system — one color is used for the uplink and one for the downlink. A laser system with
three or more colours can operate two or more repeaters per fibre optic converter. One color is used
for the downlink which is the same for all repeaters, and in the uplink each repeater has its own
color.

The connection from one repeater to the next is done via so called add-drop couplers.

The difference in distance between the repeaters and the OMU can be compensated for
automatically.

Two repeaters are connected to the same converter in the OMU via the same fibre but the
wavelength for the uplink differs between the units. Slave 1: 1550 + 3 nm, Slave 2: 1510 £ 3 nm.
The downlink signal is the same for both repeaters.

Figure 1-4. Dual-colour Fibre Connections to Two Repeaters

Cobham Wireless — Coverage Date: 4-Jan-18 www.cobham.com/wireless
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OMU Modules

The OMU is a rack type casing designed for a 19” sub-rack. The chassis supports up to six F/O to RF
converters, in addition to Control, Power, Modem and additional required interface units.
Each of the modules is described in detail in the following sections.

1.

4

OPTICAL MASTER UNIT MARK |
PRODUCT DESCRIPTION AND USER’S MANUAL
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Figure

1-5. OMU Front Panel Interfaces

An OMU unit can contain the following modules:

Description

Allocated Slots

1. Fibre Optic Converter Up to 6 WDM optic converters 1,2,3and 6, 7, 8
2. UL Combiner and DL Combine and distribute the RF 4 and 5 respectively
Splitter signals between the OMU’s RF port
and the Fibre Optic Converters.
3. Modem Optional. This unit is used for 9
modems that are not mounted on
the Control Module.
4, External Alarm and Supports 4 dry-contact alarms, 1 10
Battery Module. relay, and a battery (can be turned
off) that enables the modem to
transmit am alarm in case of loss of
input power.

5. Control Module Relevant only for Master OMU 9 or 11 — without an
integrated wireless
modem (mounted on
the control module).
11 only — if the
module includes a
wireless modem (to
be near modem
antenna module —
slot 14).

6. Rack communication Provides communications link 12

board between the Control Module and the
Fiber Optic Converters.
Also used when cascading OMUSs.
7. Power Supply modules (A | PS B is optional for redundancy 13
Cobham Wireless — Coverage Date: 4-Jan-18 www.cobham.com/wireless
Document number:A1829300UM  Rev. 3.1 Page | 5
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Label Unit Description Allocated Slots
and B)
8. Modem Antenna This module is optional. This is used | 14
connections for OMUs with wireless modems
installed that need a separate
antenna. This module can also be
equipped with two connectors.
1.4.1  WDM Fibre Optic Converter

CLABS 1 LASER PRODUCT

Lhstn rabiATION Caution!
s Un-terminated optical receptacles may emit laser radiation.
Do not stare into beam or view with optical instruments.

These modules perform the following functions:

1.4.2

Provides RF to optical signal conversion in both
directions.

Downlink and uplink optical signals are combined
using WDM — only one fibre is required.

Each WDM Fibre Optic Converter in the OMU works in
parallel with a corresponding unit in the repeater
which is linked via the fibre (SC/APC port).

A pilot tone can be sent between the Fiber Optic
Converters in the OMU and the repeater to define the
loss in the fibre. Based on this information the
repeater automatically adjusts the attenuation to
compensate for the fibre loss.

On the Fibre Optic Converter module there are six
LED indicators; one for power status, one for error,
two for the data communication and two for the RF
signals.

These modules perform the following functions:

Combine and distribute the RF signals between the
OMU’s RF port and the Fiber Optic

Contain attenuators used to set the master signal
levels in the downlink and uplink.

Note: By default, the module ports are interconnected *UL
In to RF out) to allow RF connections at the rear of the
unit. However, these may be reconnected to allow RF
connections at the front of the unit.

PR ©
ERR @
oats ©
oAtk O
RO

120

SCIAPC

Figure 1-6.WDM Fibre Optic

Converter

UL Combiner and DL Splitter

ULin | DL out

RF out| RFin

CAIC]

Figure 1-7. UL Combiner/DL Splitter
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1.4.3 6-Way UL/DL RF Simplex Interface Cards

Optional cards used to implement multi-sectors:

@

e The cards are supplied in pairs (UL and DL)

e Provide the interface between up to six (UL/DL) RF
sources (from Cobham Wireless Point-of-Interface
system) to up to six OMU | Optic Converter Modules.

c
9

© o O ®

c

e Each DL/UL connector corresponds to a specific optic
module (1 pair to Optic module in slot 1, 2" pair to
optic module in slot 2, etc.).

e Allows for Front Panel connection to RF sources
e See section 3.12.3 for more information.

c

ORONORCRCE

* bbb

c

@74b

Figure 1-8. 6-Way UL/DL RF
Interface Card

1.4.4 Control Module

The control module performs the following
functions:

e Supports RS232 port for local connection
e Supports an Ethernet port for Ethernet connection
e For units with a modem - SIM card tray

e Manages and controls the OMU and transmits alarms
to the control center

e RS232 port for local setup
e Includes a Real Time Clock (RTC) with a dedicated 'E

[E somod wapow
. SNIeIS Wapo

. uibo
Woes @

Hod LN
oo B

backup battery.

Ethernet

lo |

©
Figure 1-9. Control Module
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1.4.5

The external alarm and battery module performs
the following functions:

Contains the rechargeable battery pack — allows the
modem to transmit an alarm in case input power loss
is detected. Switch for ON/OFF.

Supports connections for four external alarms and one
alarm relay

The relay can be configured to trigger on any number
of internal and external alarms. The maximum current
through the relay is 100mA.

1.4.6 Modem Unit

Optional — if a modem is not available on the Control unit. For example, PSTN modems or wireless
modems with a form factor that prevents it from being integrated with the Control Module.

This module performs the following functions:

Provides modem functionality if the required modem
is not available on the Control Module.

The access to a PSTN modem is via an RJ11
connector on the font of the module.

OPTICAL MASTER UNIT MARK 1
PRODUCT DESCRIPTION AND USER’'S MANUAL

External Alarm and Battery Module

Battery
Power

On
off

e |

|0 |
Figure 1-10. External Alarm and
Battery Module

@)
®

O Pwr

IN

L

Figure 1-11. Modem Unit
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1.4.7 Modem Antenna

This module performs the following functions:

e Relevant only if a wireless modem is installed in the
oMU

e Provides the connection to an external (modem)
antenna

OPTICAL MASTER UNIT MARK |

Mo
ANT!

PRODUCT DESCRIPTION AND USER’S MANUAL

To external
antenna

Figure 1-12.Modem Antenna

1.4.8 Rack Communication Board

This module performs the following functions:

e Provides communications link between the Control
Module and the Fiber Optic Converters within the
rack.

e Provides communication between cascaded OMUSs.

e LEDs indicate communication status between Control
Module and F/O converters.

1.4.9 Power Supplies

This module performs the following functions:

e Two independent power supply modules with ON/OFF
switches:

115 - 230VAC 50/60 Hz and 24 - 48VDC.

e LEDs indicating normal levels of input and output
voltages

e Each Power Supply can be switched off using the
ON/OFF switches on the front panel.
ATTENTION! The power source is connected at the
REAR of the unit. Even when the power supplies are

switched off the OMU still has live power from the
power input on the rear.

O pur
(=
O i
O 5,
@ uinkok

NI

z1no 1IN0

Figure 1-13. Rack Communication

Board

© ouok
© ok

On
Off
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1.5 Rear Panel

OPTICAL MASTER UNIT MARK |
PRODUCT DESCRIPTION AND USER’'S MANUAL

Note: The rear-panel layout can vary depending on the configuration.

The rear panel provides the following
functions:

e Power - Plinths for power connections —
requires opening the rear panel.

e GND - screw for earthing

e RFinput - N-connector for RF input. There
is one connector if the Rx/Tx input is
combined and two connections if the Rx
and Tx are to be fed separately.

To gain access to the plinths for power
connections, duplex filter (for some models),
optional attenuators and optional coupler the
back panel needs to be opened. It is fastened
with 4 screws.

The images to the right show the closed panel
(top) and open panel (bottom) required for
input power connections.

Figure 1-15.Inside of Back Lid

NOTE: Includes two plinths for power connections, a
duplex filter and one RF in/out

Cobham Wireless — Coverage Date: 4-Jan-18
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2 INSTALLATION

2.1 Unpacking

Unpack the OMU.
Inspect the shipped material before unpacking the equipment.
Document any visual damage and report according to routines.

P wd PR

The OMU package contents includes the following items:

Checklist with delivered items
e OMU
CD containing RMC and User’s Manual

Any other specifically ordered item

2.2 Mounting in Rack

The OMU is designed to be mounted in a 19” sub rack.

Above the OMU a fibre guide unit can be mounted to support the fibres as they are run from the
front of the OMU to the back side of the rack. This unit is 1 HU.

2.3 Grounding

Connect the ground connection while considering the following:

e Ensure that good grounding protection measures are taken to create a reliable OMU site. Make
sure to use adequately dimensioned grounding cables.

e The antenna cabling should be connected to ground every 10m by a reliable grounding kit.

e Make sure the grounding product used is suitable for the kind and size of cable being used.

e Connect the OMU ground bolt to the same ground.

Ground

Figure 2-1. Ground Connector on OMU

Cobham Wireless — Coverage Date: 4-Jan-18 www.cobham.com/wireless
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2.4 Connections

2.4.1  Single Sector RF Connections

NOTE: For multi-sector configuration using 6-way RF Interface cards, refer to section 3.12.3.

The modules can to be configured in two ways as shown in the illustration below.

e |0 @ (o
® @ @
ULin | DL out UL in | DL out

RF out| RFin RRjout in
i o o |

Alternative 1

Figure 2-2. Single Sector Configuration
e In Alternative 1 the connectors on each module are linked and the input to the OMU is made via
the N-connectors on the back of the OMU. See also illustration below.
e In Alternative 2 the input to the OMU is made via the QMA connectors marked RF in/RF out.

Optional links

Fibre port

DL out

[] OMU front side

Fibre Optic
Splitter Combiner Converter

OMU back side
DL UL

NOTE: In the illustration above only one Fibre Optic Converter is shown. The other converters are connected in
a corresponding way.

Cobham Wireless — Date: 4-Jan-18 www.cobham.com/wireless
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2.4.2 Configuration at Delivery is Alternative 1.

Connect the OMU The connector for the uplink and the downlink connector are N-type and

to the BTS or to placed on the OMU rear panel.
the repeater.

Attach the coupler The OMU is connected to the BTS (or the repeater) via a directional
coupler (illustrated below).

The coupler is connected in series with the BTS antenna.

2.4.3 Fibre Optic Connections

Connect the The fibre connectors on the Fibre Optic Converters are SC/APC type.
fibres

ATTENTION!

Angled connectors, APC, need to be used throughout the whole link
between the OMU and the repeater. The angle needs to be 8
degrees.

Also the ODF connections need to be APC type. The fibre must be
monomode type.

The fibre from each Fibre Optic Converter is connected to an ODF (Optical
Distribution Frame) unit. The ODF is a cross connection for fibre cabling. At
the site of the repeater, there is also an ODF for further connection to the
repeater.

Note! Be careful with the fibres. They cannot be bent too sharply. Make sure
there is enough room to safely close the door of the sub rack. Clean the
fibres before they are connected. See instruction below.

This product is equipped with Class 1 lasers, as per definition in EN 60825-
1.

CAUTION!
Un-terminated optical receptacles may emit laser radiation.
Do not stare into beam or view with optical instruments.

2.4.3.1 Cleaning Optical Connectors

An unclean optical connector is often to may cause for reduced system performance. A bit of dust or
oil from a finger can easily interfere with, or block light.

Cobham Wireless — Coverage Date: 4-Jan-18 www.cobham.com/wireless
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See Appendix B: F/O Cleaning Procedure for detailed cleaning procedures for optical equipment.

When disconnected, cap the SC/APC connector to keep it clean and prevent scratching the tip of the
ferrule.

2.4.4 Connections for Cascaded OMU Units

Cascade If several OMUs are to be cascaded, the links between the OMUs are

connection of managed via the Rack Communication Boards in each unit.

OMUs The connections are made via straight Ethernet cables with RJ45
connectors. These cables can be provided by Axell Wireless in
configurations where they are needed.

oMU 1
IN
OUT 1 |l <
ouT 2 .4.
oMU 2
IN
ouT 1 *
OouT 2
OMU 3
N g
OouT 1
OuT 2
oMU 4
N i <
ouT 1
ouT 2 .
Link pattern for cascaded OMUs. OMU 1 and OMU 3 is on “bus “0 and
OMU 2 and OMU 4 in on” bus 1”.

Cobham Wireless www.cobham.com/wireless
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2.4.5 External Alarm and Relay Connections

Four external alarm sources can be connected to the External Alarm and Battery Module via the
patch panels. These sources must generate a voltage between 12 and 24VDC. The presence or
absence of this voltage will trigger the alarm depending on how the alarm thresholds have been
configured. The module can also supply +15V to external alarm sources. The maximum allowed load
on this supply is 100mA.

The relay can be configured to trigger on any number of internal and external alarms. The maximum
current through the relay is 100mA.

GND
GND
External alarm 1A
External alarm 1B
External alarm 2A
External alarm 2B

Relay Output 1A
Relay Output 1B
+15VDC Output
GND
GND

e
R O © o~ mmbox

External alarm 3A
External alarm 3B
External alarm 4A
External alarm 4B

External Alarm and Battery Module with pin out for external alarms and relay

The panels can be used for wires of up to 0.5mm?. To connect a wire, press the yellow lever with a pen or other
pointy item, insert the wire and release the lever.

Connect external Four external alarm sources can be connected to the External Alarm and
alarms Battery Module via the patch panels. These sources must generate a
voltage between 12 and 24 VDC. The presence or absence of this voltage
will trigger the alarm depending on how the alarm thresholds have been
configured. The module can also supply +15V to the external alarm
sources. The maximum allowed load on this supply is 100mA.

The External Alarm and Battery Module contains a relay that can be
connected to an external device to indicate an alarm. The relay can be
configured to trigger on any number of internal and external alarms. The
maximum current that can be run through the relay is 100mA.

The external alarm wires are linked to the module via patch panels. These
panels can be released from the module for easier access at installation.
The panels can be used for wires of up to 0.5 mm?. To connect a wire,
press the yellow lever with a pen or other pointy item, insert the wire and
release the lever.

Cobham Wireless — Date: 4-Jan-18 www.cobham.com/wireless
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2.4.6 Modem Connections

Connect the If the OMU is equipped with a wireless modem an antenna for the modem
modem is necessary. This can be realized either via a separate antenna or via a
coupler on the RF in/out port in the OMU.

The coupler can only be used if the OMU runs on the same frequencies as
the modem and the Rx/Tx is combined (there is a duplex filter).

The separate antenna is plugged in to the Antenna connector on the far
right end of the OMU. The connector is SMA.

If the OMU is equipped with a PSTN modem the connector is placed in the
Modem Unit. The connector is RJ11

The Ethernet connection is placed on the Control Module. The connector is
RJ45.

Either a separate antenna is connected to the modem antenna port, or the connection is be made via
a coupler connected to the RF input to the OMU. The latter alternative can only be used if the OMU
runs on the same frequency as the wireless modem and is equipped with a duplex filter.

2.4.6.1 OMUs without Duplex Filter

OMUs that are not equipped with a duplex filter and use a ©
wireless modem has a modem antenna port to the e
rightmost side of the rack.
An external antenna can be connected to the “Modem ar
Ant” port.
. To external
The connector is SMA type. antenna

2.4.6.2 OMU with Duplex Filter

OMUs that are equipped with duplex filters and a wireless modem are of two kinds:

Alternative 1

Alternative 2

The OMU and the wireless modem operate on different e
bands (for example an OMU for TETRA with a GSM °
modem) <
In this case the OMU will have one port where an external o
antenna can be connected. To external

The connector is SMA type. antenna
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2.5 Connecting Power and Power-up

CAUTION!
Make sure the antenna cables or 50 ohm terminations are connected to the OMU’s antenna
connectors before the OMU is switched on.

Supply Power to
the OMU

Check Control
Module LEDs

The power feed to the OMU is attached via plinths found on the inside of

the back cover.

Ay g

Power connection
plinths

e

There are two plinths on the inside of the back panel. If two modules
with the same power feed are installed these plinths should be

interconnected.

Each OMU unit can be equipped with one or two power supplies. Either
two of the same type or two of different voltage.

There are power supplies for 115 - 230VAC 50/60 Hz and 24 — 48 VDC. .

NOTE: Be careful to get the polarity right.

Each Power Supply can be switched off using the switches on the front

panel.

CAUTION!
Even if the power supplies are switched off the OMU still has live

power from the power input on the back.

Refer to 4.1.2

Cobham Wireless —

Date: 4-Jan-18
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2.6 OMU Module Configuration Examples

An OMU can be configured in many different ways. These are two examples.

Example 1
In this example the OMU is fed from the back so the links on the UL Combiner and the DL Splitter

units are mounted.

There is a duplex filter and therefore a combined RF in/out.

The wireless modem, which is placed on the Control Module, is connected to the coupler in the filter
via the Modem Antenna Connection Module.

n (a00d e

o
e 8
QS| o £Q Q@ Q@ Q@ @ Q@ Q
o | S £ 35 02|lo3|o3 o303 03
S i, S [} B B S
el 8 |£8 z2o|lao|l2d| || £||28|28|538
< m 51 = |Z= O0=|0=|0Z]| 8|l €|l|lo=|0=|0=
e .o |O]| 3 [8% 2| §
Q3 Q3 x| 5 50 nll O
%o %o 8| & | %% RF RF[RF RF[RF RF| || ||RF RF|RF RF|RF RF
o= o= r| o W o IN ouTl IN ouT|IN ouT] Q|| D] IN out|IN out| IN ourT|
Digital Backplane RF Backplane
Duplex Filter
To coupler for
modem antenna
RF in/out
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Example 2
In the example below there are separate inputs for Rx and Tx and no duplex filter. An external
modem antenna is connected and linked to the modem on the Control Module.

External Modem Antenna

e}
° ]
8| o |ge o o w o 9| o
a|l 2|53 c3le3|e3 slle3|a3|e3d
ElERE co|laolaoll-|llEllaclao]lee
< m |[§]| = |Z= os|o=|o=||&||[g]|lo=|o=|o=
.o Lo |8 5|2 =115
Q3 23 |x| & |5¢ nl||o
%o %o 3 5 ;% RF RF|RF RF[RF RF| ||| |=||RF RF|RF RF|RF RF
o= o= o O W m IN ouTl IN ouT| IN ouT| |O D || IN out| IN ouT] IN ouT|
Digital Backplane RF Backplane
RF infout
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3 SETUP

3.1 Initiate Local Communication

3.1.1 RMC Communication

Connect to the LMT
port

Select “Cable”
connection and
communication port

Enter user name and
password

Connect the computer to the LMT port on the Control Module via a DB9
male connector with serial RS232 interface.

The communication parameters are set automatically by the RMC

Several users at a time can be logged on, for instance one locally via the
RS232 interface and one remotely via modem or Ethernet.

There is one default user name and password defined for the OMU.

User Name Password
avitec AvitecPasswd

NOTE: Both the user name and the password are case sensitive.

NOTE: Do not use the number pad when entering numbers.

Cobham Wireless — Coverage Date: 4-Jan-18 www.cobham.com/wireless
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3.2 Configure the OMU

3.2.1 Set OMU Name (TAG)

The TAG can be chosen freely to give the OMU a name that is linked to the location, the site hame,
etc. The TAG may contain up to 30 characters including spaces.

Select <
“Configuration” and A
“Product”

ﬂ Froduct

Configuration

é Configuration

Iﬂ Product | f\ Alarmz | @ Communication | Reparts |

General | Hardware Device List

Insert the OMU'’s tadel OMU-M Serial Mo [ Article Mo | Device Infarmation | =
. . __9 Serial number B62RC B1HE HEE10084  Control Module
name (TAG) in this Affell s A18200054 B2H:x, B2Hx, Rack Communications Boa...
b _ B2HY B2HY FiberDptic Master in Rack ...
OX. TAG |Fepeater/Site Name B2HR  E2HR FiberDptic Master in Flack..
E2HT E2HT FiberDptic: Master in Rack ..
IV Lock TAG BZHS  B2HS FiberDptic: Master in Fack ... -l
1 E2HU E2HU FiberDptic Master in Rack ... 2
NOTE: The ID should R |01 01-624P
not be assigned from Manufactoling info AVITEC Active Device List (Click item for details)
here. The AEM will do Gystem init. time 2007-06-12 09:23-44 Serial Mo | Article Mo Device Information
) Syztem up time 3days, 18 h,31 m, 555 11 1 L1302

this automatically

. Current Date 2007-07-02 =
when the repeater is I =l JU010304  FiberOptic Master in Rack .
integl’ated in the Current Time: |1D:30;05 :l J11010304  FiberDplic Master in Rack ...
J11010304  FiberDptic Master in Rack ...
system.
Senal number 61H8 Detailed Information about selected Device
Hardware verzion  H561006A Serial  Article Mo Description
T arget version OMU 1.0.0.3 B2HY J1101030A FiberDptic Master in Rack 1. Slot
Common version  1.1.0.2 S \u"ersion.: SW025104X25 [Jun 19 2007 16:17:49)
Syztem version 1.0.2 magulfapt.ot.nr}g l:?fo: :
: = odule initialization:
Bl T Et 100 Uptime since reset: 3 days. 17 h. 18 m_59 s
Controller prod. date 2006-02-21  07:47:20 Fleset counters: Hardware: 40 Watchdog: 0

3.3 Fiber Loss Compensation and Master
Attenuation

The OMU has a master attenuation that can be set in downlink (DL) and uplink (UL) separately. This
attenuation is useful for balancing of the whole system. See section 3.8 Balance the System for more
information about this feature.

Each fibre optic link in the system will induce a loss. This loss will also differ in magnitude from one
link to another since the distances between each repeater and the OMU is different. The Cobham
Wireless OMU-repeater system can automatically calculate this loss, compensate for the loss in each
link and by that also balance the system.

This is accomplished by using a pilot tone of a well defined level which is sent from the master node
to the slave and vice versa. The received level of the pilot tone is measured and the loss is
calculated. The Fiber Optic Converter is automatically adjusted to compensate for the loss. The
adjustment is made towards a target value which means that the system will be balanced, i.e. all
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fibres will appear to have the same loss. The maximum compensation is 10dB which equals an
unbroken fibre distance of 20 km. For each connection in the link (for instance at the ODF)
approximately 0.5 dB of loss will have to be added.

The loss compensation function is activated as the system is set up. Please see section 3.7. Each time the

system has been changed or fibres have been exchanged or moved for some reason, it is recommended to re-
activate this function.

Note: If the OMU is connected to repeaters of an
earlier release that has a fibre optic convert of the
type in the photograph, the Fiber optic loss cannot
be measured with this command.

3.4 External Alarms

Four external alarm sources can be connected to the External Alarm and Battery Module. These can
be for instance fire alarms or external door sensors.

The alarm sources must generate a voltage between 12 and 24 VDC. The presence or absence of
voltage will trigger the alarm depending on how alarm thresholds have been configured in the
controller software. Each alarm can also be given a unique name.

The external alarms can be set as “active high” or “active low”.

As for all alarm sources a delay can be set that defines how many seconds an alarm should be in
error state before an alarm is generated

To define names and polarity of the external alarms use the lower part of the Alarm Configuration
screen.

Set the dlp' ExtemaIAlarms Configuration ExtemaIAlarms Description _Ist —— -
. ActiveHigh - Pir D escription e Elarm Degor  Delaw Stater Inactive
switches to parry ]"L]" I

ow 1 Door alar YES Fielay Test: Close [3 ).
= 12 3 4 2 Fil NO il open [10 g], cloge [3 =) and
External Alarm 3 NO back to normal operation

4 External Alarm 4 NO X
Polarity IDpen an efor 'I

configure the
external alarms

Give the alarms —|
unigue names
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3.5 Relay

The External Alarm and Battery Module contains a relay output. The relay can be used to indicate a
summary status of the repeater. Each alarm source can be configured to be affecting the relay or
not.

NOTE: The relay status is never affected by the login / logout alarm parameters.

For installation testing purposes, it is possible to test the open / close function of the relay. This test
procedure closes the relay for 3 seconds, then opens it for 10 seconds, and finally closes it for 3
seconds before going back to original state.

The relay can be set to close or open to indicate an alarm. This can be changed by changing the
polarity.

ActiveHigh - r Pir Description Use in Alarm Deser - Relay State: Inactive (K]
Click on Relay Test Achivel ow -rl_lrlrl 1 Dooralarm —ES T’est | Relay Test: Close [3 5],
R ™77 31 2 Fire alarm NO d gren [10 2], cloge (3 £] and
Rela.y p0|al’lty S—FITeTTar ATaTm 3 — N0 Back to normal operation
4 External Alarm 4 NO 5
Polarity IDpen oh efror Yl
[~

3.6 Integration into AEM

When the OMU has been installed at site and the remote communication has been enabled the OMU
can be integrated to the Element Manager. This is done by the operator of the AEM. After entering
the telephone number to the OMU, the AEM dials up the OMU, downloads all the OMU parameters
and statuses into a database. When all parameters have been downloaded, the AEM configures the
OMU with the telephone number where alarms and reports should be sent, and optionally with a
secondary telephone number where the OMU can dial in case connection to primary number fails.

When heartbeat reports and alarms are sent from the OMU to the AEM also the latest information
about the status and RF-configuration is included. This means that the AEM operator always has
information about the current status in the AEM database (and do not need to call the repeater to
find this out).

NOTE: Once the OMU is integrated to the AEM, all changes to the OMU should preferably be done from the
Element Manager in order to ensure that the database always contains correct information.
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3.7 Set Up OMU-Repeater System

Install the
repeaters

Install the fibres to
the repeaters

Add all nodes to
the OMU-Repeater
System.

Install the fibre fed repeaters. See the User's Manual for the repeaters.

Make sure the fibre link between the OMU and all of the repeaters are
working.
Make sure all connectors in the link have APC type connectors.

Select “System Nodes”
Chose “Add node...” from the “Node” drop down menu.

i Repeater Maintenance Console - RMC 2.232 =10 x|

File View Console |Mode Actions Settings Help

@B01-08-0001 - Repeater /Site Name
[ Consale 9 01-08-524T - -
BB 01-03-624G - Repeater/Site Name

B Teminal ED 01-08-524Q - Repeater,Site Name
€3 01-08-4D7L - TARIUTIDVA
I Fimware

~E Connected ta
Tag COM Status | <3 Viewing

Firrmare:

1.1.0 Repeater/Site Name [ ] View | <@~E
T T - - = om
#7 Disconnect B3 01-08-624G BSF424-5 110 Repeater/Site Name = o View
ED 01-08-6240 BSF424-5 1.1.0 Repeater/Site Name e L] iew
Console Page: €3 01-08-4D7L CSF322R-5 1.04 TARJUTIDA A B View

a3
3

System Nodes

Fill in the information for each repeater in the pop up window.

x|
Serial number Bus number Fiber optic slot assi t
|624G IBus 0 j Fiber optic slots
i 2 3 4 5 [}
Controller type Rackl | ) & 0 0
H30 controller packz |
-’“‘"“‘ '”” an M e e e s o o
— Racks | O
Baudrate
 Unassigned
|Default [19200] =l [
Auto detect node oni this slot... |
oK I Cancel |
Serial number The serial number consists of 4 letter and/or
digits. It is printed on the yellow label on the
repeater
Bus number When OMUs are cascaded they run on different

buses. OMU 1 and OMU 3 is on “bus “0 and OMU
2 and OMU 4 in on” bus 1”..

Controller type Select the correct repeater controller based on the
illustrations
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Baud rate The default value changes when the controller
type is selected. (Other values are also available
for specific situations not described in this
manual.)

Slot Assignment Click the button that corresponds to the fibre
optic converter the repeater is connected to.

NOTE: To confirm an installation or to check the
present configuration select a fibre optic converter and
click the button Auto detect node on this slot... | If a
repeater is installed in this position the repeater serial
number will be presented.

Check the LEDs on The Fiber Optic Converter contains two optical alarm sources. These are
the Fiber Optic alarms for transmitted and received optical signal level.
Converters

Select HUB Status

Check the levels of 1 |2 Elfcomen |3 Ellcomen |4 Eifcomen |5 Eifcomen Temp IETHEEY =
the received : Fo 1 IEEER
i i i e & dEri Pw 2
optical signals via | 151y ]
T=0 ®=E | T<0 = TH0 ®E8 | Tx0 E8 Pw3 m =
the RMC Temp. Temp. Temp. Temp. Temp.
FilotSynthE® | PilotSynthER | FilotSynthER | FilotSynthE8 | PilotSynthER Puw 4 m

(1] B Batter

3.8 Balance the System

To estimate the signal levels in the system, a link budget should be prepared before the system is
made

operational. This section provides background on calculating the required attenuation values along
the link and
describes how to set the attenuation value in the management application.

3.8.1 Downlink Path

The following two diagrams illustrate the attenuation levels for two types of installations:

e BS with separate Tx and Rx ports — for a total attenuation of 44dB (attenuator set to 0)

e BS with a common Tx and Rx port — for a total attenuation of 45dB (attenuator set to 0)

Also note the following:

e Any additional required attenuation (up to -21dB) is implemented via the Variable Attenuator.
e The input level to the laser should be <-3dBm composite power

NOTE: As the composite power in a multicarrier TETRA/TDMA/W-CDMA/LTE system is traffic dependent, the
maximum laser input power must be calculated for the traffic scenario that will require highest composite power.
After the downlink attenuation been set, the gain of the connected repeaters should be adjusted individually in
accordance to the relevant section in the manual for each repeater connected to the OMU.

The following diagram illustrates the attenuation levels for an installation with separate Tx and Rx
ports.
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Basic Explanation of Attenuation Levels for BS with
SEPARATE Tx and Rx ports

Measured Power

Total attenuation = 44dB

BTS Output

BTS

-30 dB

BTS Input

-30dB +—

Directional
Couplers (x2)

oMU / Recommended power = -3dBm
up to /
-21dB p-14dB
/|
’ Loss in fiber
Variable  gpjitter cable
Attenuator e //73\/ Fiber Fed
) ° Repeater
Variable .
Attenuator Combiner
A0 Km
upto
-21dB 14 dB

The following diagram illustrates the attenuation levels for an installation with a common Tx and Rx port.

Basic Explanation of Attenuation Levels for BS

with COMMON Tx and Rx ports

Measured Power

Total attenuation = 45dB

oMU / Recommended power = -3dBm
up to { /
RXITX -21d8 P-14dB /
Variable Splitter Los:alkr;lgber
—> Duplex Attenuator e /% Fiber Fed
BTS Output -30dB +—— Filter 0 Repeater
BTS Variable P
T Attenuator Combiner
20 Km
Directional
Coupler upto -14dB
-21dB
To set the attenuation
Select “HUB Status”
5| 1 Fjjcomm (2 fcomm |3 fcomm |4 flcomen |5 Fjcomen Temp [EINEY =
Set the attenuation in R0 = RX0 ®=m |RX0 = (AX0 m | A0 &= Po 1 IEEERY =
the downlink in this B T T R R Pw 2 R =
box. TXO m | TX0 m | TX0 m | TxX0 ®Em|TX] Em Pw 3 R =
Ts 3 E | T - E= | T L E | T L E T L E=
— P?I:‘tgyn‘th- P?I:“L‘pa‘ymh- P?S‘t‘p.iymh- P?g‘tgymh- P?I:‘tgynth- Pw 4 IR =
B Batter =
The signa| level after Combiner conim | Splitter com E
attenuation can be Atteruation P 3 ; K] X =
monitored in the RMC - Level after atten. | ERIEERY ==

3.8.2 Fiber Loss Compensation

Activate the fibre loss compensation in both the downlink (from the OMU) and in the uplink (from the
repeaters) paths. See 3.9 Initiate Fibre Loss Compensation.
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3.8.3 Uplink Path

The uplink gain setting of the OMU and connected repeaters affects the sensitivity in the connected
BTS sector and the connected repeater cells. The recommended method for setting up the system
below will give good noise performance in simple systems with a relative low number (less than six)
of connected repeaters per BTS sector.

For more complex systems, with many repeaters connected to the same BTS sector using multi-drop,
a more detailed system analysis is required to set up the system in an optimum way.

e Set the uplink attenuation in the OMU equal to the downlink attenuation.

e Set the uplink gain of each connected repeater equal to the downlink gain of the repeater (by
setting the attenuation value in the RMC for both links equal).

Select “HUB Status”
2 ﬂCom 3 ﬂCom 4 ﬂCom 5 ﬂCom Tempm ER
Seet the attenuation in Fx0 = | Rx0  m | RxD Fx0 = w1 IR
the uplink in this box. T T T R Pw 2 R =
T®O0 mm | TXO mEm | TXO T*O0 Em Por 3 R =
Temp. EB | Temp. Temp. Temp.
\ Pioteynth Bl | PioteynthEl | FiotSynthES | FiotSynthEm Pw 4 IR =
\ B3 Batter =
Combiner comEm | Splitter coM B2
Ltteruation Pw3  EER = | Attenuation Pw 2 X =
IE jv I3 jv Level after atten. m [+]

3.8.4

Noise Considerations

To reduce the noise degradation of the base station, it is recommended to reduce repeater uplink
gain only. The repeater cells will in this case not be perfectly balanced, i.e. downlink can take higher
path loss than uplink. In typical systems where you want to cover for example a road tunnel by
tapping off a BTS nearby this small imbalance is less of a problem.

3.9

See section 3.3 Fiber Loss Compensation for information about this feature.

Initiate Fibre Loss Compensation

Start with the OMU Choose “Actions/Perform Optical Loss Adjustment” from the drop down

menu.

Actions  Settings  Help
Send Heartbeat to AEM
Power Cyde Modem on Logout
Reset Active Hardware Devices (exd. Controller)
|Jze Primary AEM Address

Perform Optical Loss Ajustment

Advanced actions L

Go through all
racks and all fibre
optic converters
one by one and

First choose the rack and then the fibre optic converter.

In an OMU that contains only one sub
rack — this rack is called “Rack 1”

Enter Rack Mo 1-4:

! Additional sub-racks/slave OMUs that

initiate the
compensation Cancel are linked to the master OMU are
process named “Rack 2, 3 and 4”.

Date: 4-Jan-18
Rev. 3.1
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Each fibre optic converter is
Enter FIO b 1-6: numbered from left to right in each
El sub-rack.

Cancel

For each rack/fibre optic converter please wait for the system to respond.

The system will respond with a description as below.
Information |

. Optical Loss Adjuskment Resulk:

\‘.51) Optical Loss Adjuskment
Mominal Pilat Tone: -32.0
Threshold: 1.5 dB
Enabling Filat Tone in slave 61G6
Filak tone enabled in slave. Waiting a while. ..
Starting adjustments loop.
Pilot RSS1: -31.3 dBm (Lawest Detectable: -45.0)
Difference between desired and current: pilat tone: -0.7.
Pilot kone adjusted to -31.3 dBm, procedure completed.
Pilot Tone disabled in Slave, adjustment procedure completed,
Adjustment procedure complated.
Status: Ok
Initial Attenuation: 20 d&
Resulting Attenuation: 20
Initial Pilok Tone Level: -31.3 dBm
Resulting Pilot Tone Level: -31.3 dBm
Cifference: 0.0 dB

In the response above the Status is “OK” (6 lines from the bottom).

If the system responds with an error message the fibre link need to be
checked. If there is nothing wrong with the link it is possible that the fibre
loss is too big for the system to be able to compensate for it.

Go through all racks and all fibre optic converters one by one and initiate
the compensation process.
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If the OMU is connected to
repeaters of an earlier release,
which has a fibre optic converter of
the type in the photograph, these
commands will not work.

Instead a default value needs to be
defined by using the command
OLC.

Please see OMU Command and
Attributes for more detailed
information regarding this
command.

The OLC value should be set to 6dB. This value ensures that the
amplification value on the link will be 0dB at 0dB optical loss.

Example
SETOLC 1:2 6

Adjusts the attenuation in the fibre optic converter unit in rack 1, slot 2 to 6
dB.

Go through all racks and slots that are connected to a repeater of this kind
and send this command.

Choose “Actions/Perform Optical Loss Adjustment” from the drop down
menu.

| Actions Settings Help
I Reset Active Hardware Devices (excl, Contraller)
Use Primary AEM Address

Perform Optical Loss Ajustment

Advanced actions 4

The system will respond with a description as below.

x

- Optical Loss Adjustment Result:
\\J) 1 235813 170806 235813 170806 23 23 3 0 "Pilot tone adjusted to -26.3 dém, procedure completed, ™

This command does not exist in repeaters with the earlier type of fibre optic
converters, equivalent to the note above regarding OLC. For these repeaters
disregard this step.
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3.10 Set up Remote Communication

The OMU can be configured with a wireless modem, a PSTN modem or an Ethernet link for the
remote communication.

3.10.1 Communication via Modem

The Control Module is responsible for enabling the power to the modem, unlocking the SIM-card,
using the configured PIN-code and making sure the modem is logged in to the network correctly.
Depending on network configuration and modem usage, the modem might require different modem
initialization strings to work properly. This modem initialization string is set and verified during
repeater setup.

3.10.1.1 Modem Initialization

After a power failure, or upon user request, the Control Module performs a full initialization of the
modem. This consists of three steps:

e If the SIM-card in the modem has the PIN code enabled, the Control Module unlocks the PIN
code. In case wrong PIN-code is configured, the Control Module will not try to unlock the SIM
again until the PIN-code is changed. This avoids the SIM card being locked by a Control Module
repeatedly trying to unlock the SIM with the wrong PIN code.

e Once the SIM is unlocked, the Control Module waits for the SIM to log in to the network.
Depending on signal quality and network configuration this might take a while. The Control
Module will wait a configurable number of seconds (default 50 seconds) for the modem to login
to the network. In case no network is found, a modem power cycle will be initiated.

e When the modem is successfully logged in to the network, the Control Module configures the
modem with the modem initialization string as configured when setting up the remote
configuration. The modem initialization string is a network dependent string. The default string is
suitable for most networks, but some networks might require some tweaking of this string.

3.10.1.2 Monitoring Modem Connection

The Control Module constantly monitors the status of the modem connection to ensure that it is
working properly, and that the modem is logged in to the network.

In case the modem is not registered to the network, or the Control Module cannot properly communicate with
the modem, a power cycling of the modem is initiated, after which the modem will reinitialized.

3.10.1.3 Scheduled Modem Power Cycling

In addition to polling the modem to ensure the repeater online status, the Control Module can be
configured to perform an automatic power cycling on a scheduled time of the day. Power cycling the
modem ensures the latest network configuration for the modem, such as the HLR Update Interval
etc.

NOTE: By default, the scheduled modem power cycling is disabled.
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3.10.2 Communication via Wireless Modem

There are two different ways of communication for a wireless (GSM) modem:

e Using data call / modem connection. This requires the SIM-card in the modem to be configured
with data service.

e Using SMS to configure the repeater with simple text messages. SMS functionality is not
implemented in this SW release.

The Element Manager always uses data call communication with the repeater, why all repeaters
being controlled by the AEM must have data service enabled on the SIM card.

Configuring the repeater to send alarms and reports via SMS it is still possible to establish data calls
to the repeater, as long as the SIM card is data service enabled.

3.10.2.1 Modem Configuration, not using GPRS

Select “Configuration”
and “Communication”

@ Communication

[ Communication Enabled

Communication Type
Select Data Call —_—

‘ IData Call ﬂ

Initialization string == Initialization Sring |AT+EBST=F"1 JTAE3

Connect times _‘b- Metwork Connect Time [z] a0

|
\J todem Connect Time [z] a0

Iv Enable Automatic Modem Power Cycling

todem Pvwr. Cycling Timepoint | 01:00:00 p

Last Prr Cycling of Modern  2004-01-01  00:00:05

Data Call

Frirmary AEM adress

Secondary AE M addrezs

Secondary addrezz fallback time [min] |15

e Select Data Call

e Set the modem initialization string. This string differs between
networks. Primary recommendation is AT+CBST=71,0,1;\Q3. If remote
communication cannot be established try 7,0,1 or 0,0,1 or 7,0,3. For
more information please refer to the section on Troubleshooting
Remote Communication.

AEM addressed are
set via the AEM

e Tick “Enable Automatic Modem Power Cycling” for the modem to be
power cycled once every 24 hours. Set the time at which the modem
should be tested. This function ensures that the repeater always is
logged in to the network.
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3.10.2.2 Modem Configuration, using GPRS
L

B B

Select
“Configuration” and
“Communication”

Configuration & Communication

Remokte communication

¥ Communication Enabled

Communication Type

Select GPRS =—————— |GPRS =l
Initialization String ————p | ii-jixctior String [BT+CBET=71.0.1:03

Connect times —i—> Metwark Connect Time [£] |3E|

\ Modem Connect Time [s] |5EI

AEM addressed are
set via the AEM

Configure GPR\

¥ Enable Automatic Modem Power Cycling

todem Pwr. Cycling Timepaint | 01:00:00 ﬁ

Lazt Pwr Cycling of Modern 2000-01-14  01:00:21

TCP/IP

Primary AEM IP adress Fuart number
| 1024
Secondary AEM IP addiezs Puart number
| 1025

\ Secondary addrezs fallback time [min] |15

GFRS Status: Attached e Caonfigure... |

e Select GPRS
e Set the modem initialization string. This string differs between networks.
Primary recommendation is AT+CBST=71,0,1;\Q3
e Click “Enable Automatic Modem Power Cycling” for the modem to be
power cycled once every 24 hours. Set the time at which the modem
should be tested. This function ensures that the repeater always is
logged in to the network.
e Click on Configure...
B
GPRS Configuration
Authorization addresses I”‘ GPRS Connection Type 1 -
Authorization client I”‘ GPRS Extra Flags Inoauth
Authorization Method ICHAP - GPRS Madem dial string IATDT"‘QQ""""‘I#
Access Point Mame (APN) Iunline.telia.se GPRS Modem timeout {sec) IIU
Authorization Secret I Mazximurm Receive Unit (0=Default) 576
Authorization Server I"‘ Mazx. Transmission Unit {0=Default) IS?E\
CHAP Interval (sec) IQEI Persistence timer (sec) |35

¥ Default route enable

Closz |

Each parameter is described in Common Commands and Attributes, section
14 GPRS Configurations.

Set the Access Point Name. It needs to be defined by the telecom operator
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Set Maximum Receive Unit and maximum Transmission Unit. These differ
depending on access type: 576 for GSM, 1476 for EDGE and 1500 for
WCDMA.

Click on Close, and then on “Yes”.

oniem x

<P There are changes made to the GPRS settings.
- Do viou wank to apply these and restatt the modem now?

Wait for the modem to restart. This can take a few minutes.
X

Flease wait.
Applying settings and restarting modem...

When the modem settings are ready the LED turn green.

GPRS Status: Attached : Configure... |

3.10.2.3 AEM Addresses

The Control Module can be configured with two different addresses (telephone numbers) to which
alarms and reports are delivered. In case the repeater cannot deliver alarms and reports to the
primary address, the next call will be made to the secondary address.

A fallback functionality is available, which means that the Control Module falls back to the primary
address after a configurable number of minutes. If this interval is set to 0, the fallback will not be
performed. A user can always force the Control Module to fall back to the primary address.

NOTE: When the repeater is integrated to the Axell Element Manager system, these addresses are set by the
AEM, why they need not be configured during site installation.

3.10.2.4 Modem Verification

When the remote configuration has been set up the communication can be verified using the modem
feature of the RMC and dialling the data number. The remote communication is verified as soon as a
successful remote login to the repeater has been performed.

However, as a first step, it is recommended to verify that the modem is initialized correctly. After
configuring the modem using the RMC, make sure to initiate a power cycling of the modem. This is
done from the RMC menu.

Click on the drop-down menu Fle View Console |Actions Seftings Help
Actions, choose Power Cycle | | e e e D
Modem on LOgOUt [ Console Power Cycle Modem on Logout
Tl Reset Active Hardware Devices (excl. Controller)
Use Primary AEM Address
'§ Firmusare Perform Optical Loss Ajustment

An immediate power cycling is initiated after which the modem is initialized and registered onto the
network. The modem is now ready for remote access.
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Ensure a successful configuration by observing the modem LED as described below.
For GSM modem LED descriptions, refer to 04.1.

Verify the remote communication either by having someone attempting to integrate the repeater
from the Axell Element Manager, or by dialing the repeater using the Repeater Maintenance Console.

NOTE: It is very important to dial the data number of the SIM. In case the voice number is dialled, the call is
answered, but almost immediately the call will be hung up.

3.10.2.5 SIM-card Using Single Numbering Scheme

If the network is configured using Single Numbering Scheme (SNS), some special considerations
apply.

The repeaters are by default configured so that networks using SNS always will have calls routed to
the data service in the modem. When dialling from within the network to a repeater having an SNS-
configured SIM will operate normally, since the call originator informs the system that the bearer is
of type DATA. However, when dialling from outside the network trying to connect to the repeater can
be difficult. Depending on the interface to the roaming network or to the PSTN network if an
analogue modem is used, the bearer type can default to voice. If the bearer is set to voice, the data
service cannot be converted to DATA, and a call setup cannot be completed.

NOTE: This is not a repeater related problem; the solution is to verify how the external network interfaces
handles the VOICE vs. DATA bearer type.

3.10.3 Communication via PSTN (Fixed) Modem

Also for PSTN modems data call shall be used.
Select “Configuration” s

[

and “Communication” == —
LConhiguration @ Communication

Select Data Call  ~_| [ Communication Enabled

Communication Type

|Data Cal -
Initialization String | ATE0S0=0

Metwork Connect Time [z] l?ﬂi
hModem Connect Time [2] |5E|7

AEM addressed are » |v Enable &utarmatic Maodem Power Cycling
. P |
set via the AEM N

Initialization string

Connect times 74

v\ LY

kodem Pwr. Cycling Timepoint | 0:00:00 p

Last Piwar Cycling of Moder 2004-01-01  00:00:05

Data Call

Primary Ak adrezs

Secondary AEM address

Secondary address fallback time [min] |15

/

Tick “Enable Automatic Modem Power Cycling” for the modem to be power cycled
once every 24 hours. Set the time at which the modem should be tested. This
function ensures that the repeater always is logged in to the network.
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3.10.4 Communication via TCP/IP and Ethernet

A TCP/IP communication is run over a company’s network. Therefore each company needs to define
the details regarding the configuration, IP addresses, etc. For more information please refer to
Common Commands and Attributes, section 13 Network Configurations.

Select e
“Configuration” and — o
“Communication” Configuration & Communication
ﬂ Product | A lams ‘ I £ Communication | Feports |
¥ Communication Enabled Automatic lngout on inactivity [min] |2D
P —
[tcr = o=
Metwark Connect Time [2] IED
]| Ch. R ter to AE d
Modem Connect Time [5] IED— GE“> ShE R el |
¥ Enable Autamat Modsr Pavr Ccling
dd d Modern Pwr. Cycling Timepoint | 01:00:00 j‘ Ethernet | DNS/Gateway Services
SetIP a ress an Last Pwr Cycling of Modem  2009-02-24 17-17:04 W Interface enabled
other relevant — I Ader. method [sraic 7]
|nf0rmat|0n hel’e Frimary AEM IP adress Part number
I12B.1.24.14D 145 1P Address |126.1.24‘45
D ic add i tstatus
Secondary AEM |P address Port number I S s s
|1025 Met mask IZSS.ESS.ZSS.D
Secondary address fallback time [min] |15 Sioaticast lm
MAC address 00:14:61:01:03:93
In these screens the
Ethernet and/or DNS Etherner. [N Ethemet | Divs/Gateway
Gateway parameters Bt DNS address(es)
can be set P Addr. method [DYNAMIC - [192.168.100. 141 192.168.100. 146
IP Address lm Separate multiple addresses with a space

Dynamic address assignment status 8
Default gateway address

Net mask |255.255.255.0 192.168.150.1
Broadcast | 192.168.150.255

MAC address 00:14:81:01:04:96

3.10.5 Troubleshooting Remote Communication

Since many networks have their own “personality”, performing first time configuration of the remote
communication sometimes requires tweaking of the modem parameters.
This section describes some trouble shooting techniques if configuring the OMU for remote access fails.

N

Radio
LinkProtocol
(RLP)
BTS
—ﬁ Control Modul
Interworking 1T ~ontrol Module
. ? - in OMU
Function Unit C:) Switch
(IFV) Centre '
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This illustration is a simplified schematic of the remote communication between a GSM module in an
OMU and an analogue modem. The analogue modem in the computer communicates with the
Interworking Function Unit (IFU), which is the GSM network analogue network interface. The call is
routed via the switch centre over the air interface to the data call number in the SIM-card of the GSM
module.

The Control Module is responsible for establishing connections with the Axell Element Manager, and
to answer incoming calls to the OMU.

As described in previous sections, the Control Module only accepts one login at a time, either via
Local Maintenance port (LMT) or modem connection. Hence, when verifying the remote access of the
OMU, it is important to log out from the OMU locally before trying to access the OMU remotely.

3.10.5.1 Direct Modem Access

To allow for advanced trouble shooting of the communications, it is possible to access the modem
directly via the Control Module from a laptop computer.

LMT Port
RS232 cable
GSM -

Control Module —\
Module

Laptop

Log in to the OMU, either with RMC, or with a terminal emulation program, such as HyperTerminal™.
When the login is completed, select Terminal Mode, this will give access to the OMU command
prompt in the same way as with HyperTerminal.

When the OMU prompt is accessible, type in the command

ACCESS MODEM <Enter>.

When typing ACCESS MODEM, the controller will send all the characters that are typed directly out to

the modem port. All characters replied back from the modem will go directly to the LMT port and
back to the computer.

To abort an ACCESS MODEM session, press three ‘- in a row (all three within one second) to come
back to the OMU command prompt.

NOTE: When accessing the modem port the modem might be configured with “echo off”, meaning that the
characters entered will not be echoed back to the screen. In order to enable “echo”, press Enter.

Type
ATE1l <enter>

(invisible)
The modem replies with
OK

indicating that the echo is enabled. All characters entered will now be echoed back to the terminal
program.

Below is a list of handy modem commands for trouble shooting via Direct Modem Access. Please
refer to the modem manual for details on the commands below.

Command Description

ATE1 Enables the echo between the modem and the Control Module.

ATDT<Telephone Causes the modem to dial <Telephone Number>. This can be used to

Number> verify that the modem correctly can dial a remote modem.

ATA Answer incoming call

ATH Hang up call. Note, if being online to the remote peer, you need to go to
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command mode to hang up the call. This is done by waiting at least one
second since last entered character, then press +++ (three plus signs), all
within one second. After one second, the modem will reply OK, meaning
that command mode is entered.

ATMO Disables the loudspeaker in the modem

ATM1 Enables the loudspeaker in the modem

AT&W Saves the current modem configuration into NVRAM. This means that this
configuration will be used directly after modem power up

AT&F Loads the modem factory configuration

ATZ Resets the modem, and loads the default settings as saved with command
AT&W

3.10.5.2 Trace Modem

For troubleshooting purposes it is possible to trace the actual progress of initializing the modem. This
trace is useful when having problems with the modem initialization.

Go to Terminal Mode and type

TRACE MODEM

GPRS cucling vequezted, detaching fron GPRES netoork...
[learing out the GPES IP zettings...
Reztoring standard default voute...
Raztoring standard netuork zett ings...

GPRS shutdoun conpleted!

Checking noden connect ion. ..

Dizabling noden echo...

ERROR: Hoden not vesponding !

Hoden not rezponding!

Focowering noden connonicat ions. ..

EPRS interface shut dodn...

Hoden connunicat ion recovered succezsfully.
Initializing noden...

llizabling noded echo, ..

Hoden echo successfully dizabled.

Checking Metwork Regiztration...

Fogiztered on hone netuork.

Initializing noden specific paraneters....

Sending noden initialization string ATHEBST=71,0,1;%03
Hoden initialization conpleted successfully!

Start ing GPRS attach procedure...

To end session type CTRL-Z

3.10.5.3 Manually Answering Incoming Calls

It is possible to manually answer incoming calls without involving the OMU software at all, to verify
that the remote access and the network itself works as intended. In order to verify the remote
communication, make sure to have someone stand by to dial up the OMU with a terminal emulation
program, for example HyperTerminal™.

Go in to Direct Modem Access as described earlier. When in direct access mode, ask the person
standing by to dial up the OMU.

As soon as a call is received, the text

RING

will repeatedly be displayed on the screen.

Type
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ATA <enter>
This will inform the modem to answer (ATtention Answer).

When the connection is established, a connect message will be displayed including the connection
speed. Sometimes the information comes together with some miscellaneous information, such as
error correction protocols etc.

NOTE: Make sure the remote peer dials the Data Call number

If the voice number is dialled instead of the data number, or if the modem contains an illegal modem
initialization string, the message
OK

or
NO CARRIER

will be displayed almost immediately.

Try to change the modem initialization string. The modem initialization string mainly used to
configure the remote communication is AT+CBST.

Successful modem initialization strings used by Axell Wireless includes (most common first):

AT+CBST=71,0,1;\Q3
AT+CBST=7,0,1;\Q3
AT+CBST=0,0,1;\Q3
AT+CBST=0,0,1;\Q3
AT+CBST=7,0,3;\03

Once the modem initialization string is entered, try again to dial up the OMU. For details on the
different modem initialization strings, please refer to the modem'’s user guide.

If the setup is successful, the connect message will be brought up;
CONNECT 9600
This means that an online connection is established to the remote peer. From now on, all characters

typed on the keyboard will end up on the remote peer’s screen. Similarly, all characters typed by the
remote peer will be displayed on the screen.

In the example, the incoming call was
successfully answered, and the remote
user entered the text message.

Tine: 08:03:49  Dater 2003-11-28  RID: O0-00-0000 Tag: RFIO-Z333

Thiz connunicat ion zeehz to work fine!!!

|
HUTTEL HE>

FMITEC A
AMITEC HE:
AVITEC ABraccess noden

In order to come back to modem command mode, press +++ (three pluses) rapidly (within one
second).

Receiving
OK

means that the modem is back in command mode.
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Type
ATH <enter>

This terminates the connection to the remote peer. The message
NO CARRIER

will be displayed.

3.10.5.4 Common Problems

Problem 1
When enabling the remote access for the OMU, the modem fails to log in to the network.
Solution

Signal strength from the donor site is too low. The signal strength can be read directly from the
modem. Go in to Direct Modem Access as described earlier. Use the command AT+CSQ (documented
below) to read out the signal strength.

In order to have good signal quality, Axell Wireless recommends that the signal strength should be better than -
95 dBm. If signal strength is lower, try to adjust the antennas to get a better signal strength from the donor.

6.1 Signal Quality +CS

6.1.1 Description :

This command is used to know the received sional strength indication (<rssi=) and the channel bit error rafe
(<her=) with or without any SIM card inserted.

6.1.2 Syntax :
Command Symtax @ ATHCS0)
Command Possible responses
ATHCEQ) +(80): <rssi=,<her=
OK
Note o <raxi= and <ber> as defined below

6.1.3 Defined values :

<r§si=>: 0 c=113 dBm or less
1 : =111 dBm
2,30 -109to -53 dBm
31 :-51dBm or greater
49 not known or not detectable
<her=: 0.7 :as RXOQUAL values in the table GSM 05.08
a9 : not known or not detectable

Documentation of +CSQ command from a modem’s manual.

Figure 3-1
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In the example the reply to AT+CSQ is
0,7 meaning 7*2 dB above -113 dBm;
the modem detects a signal level of -99
dBm.

Tine: 07:57:46  Date: 2003-11-23  RID: 00-00-0000 Tag: RFIO-233%

To quit, press CTEL-C (ov uze escape sequence <Hait 1 s»'---"<Hait 1 s>

FMITEL AR
RMITEL AB:
AMITEC AB
AYITEC ABraccezs noden

Problem 2a

OMU is configured properly, and answers the incoming call, but when trying to dial the OMU using an analogue
mode, no modem handshaking is heard from the dialling modem.

Problem 2b

When dialling the OMU, the OMU answers the incoming call, but no connection is established, and after a while
the OMU disconnects the call.

Solution

The most common cause is that the number called is the voice number of the SIM, not the data number.
Therefore, make sure to dial the data number.

If data call is used, the problem probably is an illegal modem initialization string.

In order to change the modem string, go to the OMU command prompt. Try changing the modem initialization
string and log out to let the controller reinitialize the modem.

If problem remains, try a few different modem initialization strings. Axell Wireless has been successful with the
following modem initialization strings:

AT+CBST=71,0,1;\Q3

AT+CBST=7,0,1;\Q3

AT+CBST=0,0,1;\Q3

AT+CBST=0,0,1;\Q3

AT+CBST=7,0,3;\Q3

Please refer to the modem manual for detailed description of the modem initialization strings.
Problem 3
It is possible to call the OMU from another GSM mobile, but not from an analogue modem.

Solution

This problem is most likely related to the modem configuration and/or the configuration of the IFU
unit. Try to decrease the communications speed and make sure that the modem error correction is
supported by the IFU. Verify the IFU configuration to see if there are any known problems with the
modem connections.

Problem 4

When dialling the OMU, or when the OMU is dialling the Element Manager, the connection is
terminated before the handshaking is completed.

Solution

When an OMU is answering an incoming modem call, or calling up the OMC to deliver an alarm or a
report, the OMU will wait a configurable number of seconds for the call to be established. If no
communication is established within this time, the call will be hung up. If this interval is set too low,
the handshaking is terminated too fast. In the RMC, verify the Modem Connect Time to see that it is
set to at least 30 seconds.
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3.11 Integrate into the AEM

When the OMU has been installed at site and the remote communication has been enabled, the OMU
can be integrated to the Axell Element Manager. This is done by the operator of the AEM. After
entering the telephone number to the OMU, the AEM dials up the OMU, downloads all the OMU
parameters and statuses into a database. When all parameters have been downloaded, the AEM
configures the OMU with the telephone number where alarms and reports should be sent, and
optionally with a secondary telephone number where the repeater can dial in case connection to the
primary number fails.

When heartbeat reports and alarms are sent from the OMU to the AEM also the latest information
about the status and RF-configuration is included. This means that the AEM operator always has
information about the current status in the AEM database (and do not need to call the repeater to
find this out).

Note! Once the OMU is integrated to the AEM, all changes to the OMU should preferably be done
from the Axell Element Manager in order to ensure that the database always contains correct
information.

3.12 Installation Examples

3.12.1 OMU Signal Tapped at BTS

OMU Site Repeater Site
AEM ODF ODF
(B 8§ 8 8 8 8_5_H_ ] O O B0 B B = =
todem i}.' <) ) )
Modem splitters (O Antenna or
Leaky feeder
Antenna
Duplex
Filter Fiber Fed
Repeater
Directional
couplers
Tx -
BTS |:|E

Power Unit for -48 V DC

Optional

Back-up Battery

3. An example of a site installation where the FR signal to the OMU is tapped off a BTS
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3.12.2 OMU Signal Source provided by Repeater

Donor
Antenna

I__

ODF
B EEE TS @@

>
m
E\z\
[
S
S—
oo
add

Server Antenna

ODF
El- - I

Coupler —]

Channel
Selective

Repeater

L1

Power Unit for -48 V DC

Back-up Battery

Antenna or
Leaky feeder

Fiber Fed
Repeater

optional

3. Example of a site installation where the FR signal to the OMU is tapped off a repeater
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3.12.3 Multi-Sector Configurations - Up to Six Sectors

In this configuration, OMU I can support up to six sectors.
Requirements:

OMU | physical configuration must include a pair (UL/DL) of (factory installed) 6-way RF
Interface cards.

Axell's Point-of-Interface system — provides the RF signal interfaces between the signal sources
(BTS/BDA, et.) and the 6-way RF Interface cards.

To implement the multi-sector configuration

Connect each pair of 6-way RF Interface Card ports to a RF interface output on the POI.

The RF signal is routed to the corresponding Optical Conversion unit, where the 6-way RF
Interface Card ports are numbered 1 to 6 (from top to bottom).

RF simplex connections to Axell's POI
Ports numbered 1 to 6 (top to bottom)
RF from port pair-1 routed to Optic Converter-1, from pair-2
to Optic Converter-2, etc.

1 2 3 /—A—\d 5 3]
] ] o (e | ] [ CIE] ] e @ o[& [=]
e |e |e |gfele |e |e [e|e [eiile = ® ®
.l s -G @- @- i - -0 @ = fimoo g - g = @ g == @
[ @ @ | -8 -8 |8 |- : EI E * - * - )
@ l-.o |lwo |&@|8]|e |o |-o 0D
20 S A0 -] -] i) o
N 6B R C- g4 [ I 1 g
®|®
3 | @@ 3 ] -y ®-
D !\x E ! @ ‘ﬁ L) ! g @ | L “ “ G
) -] (-] @ | v -] @ | -] -] -1 (=10
6-way DL RF
Interface Card
6-way UL RF
Interface Card
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3.12.4 Changing UL Combiner and DL Splitter

Connections

Via these modules the RF in/out can be connected on the front of the OMU instead of the back, if
needed. The connectors are QMA type. The modules can to be configured in two ways as shown in

the illustration below.

ULin [ DL out

RFout| RFin

o |0 e |0
® @ ®
ULin | DL out ULin | DL out
RNout in RFout| RFin
v |o w n Input to OMU
Alternative 1 Alternative 2

In Alternative 2 the input to the OMU is made via the QMA connectors marked RF in/RF out.

DL out

Optional links

Fibre port

[] OMU front side

Splitter

RFin
RF out

Fibre Optic
Combiner Converter

OMU back side
UL

NOTE: In the illustration above only one Fiber Optic Converter is shown. The other converters are connected
accordingly. The configuration at delivery is Alternative 1.
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TROUBLESHOOTING

1N

i

4.1.1

Module LEDs

WDM Module LEDs

On the Fiber Optic Converter module there are six LED indicators; one for power status, one for

error, two for the data communication and two for the RF signals.

o
® [ PWR @ Indicates that the power is on
o © ERR @ Indicates that there is something wrong in the module
:g%é uLDATA O Ongoing communication in the uplink direction
::";: DLDATA O Ongoing communication in the downlink direction
OPTORx @ Received signal on fiber channel
\_ OPTOTx @ Transmitted signal on fiber channel
SC/APC

Fiber link connection

On
Off

Unit is powered on
Unit has no power

Error detected
No error

On
Off

On Communication via the opto module is
ongoing in the uplink direction
Off No communication

On Communication via the opto module is
ongoing in the downlink direction

No communication

Off

On
Off

Input opto level OK
Input opto level below threshold

On
Off

Output opto level OK
Output opto level below threshold
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The Control Module has four LEDs which give information regarding the status
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Control Module LEDs

of the OMU.

If the OMU is configured for Ethernet communication the two LEDs
Modem Power and Modem Status do not fill any function and can be

disregarded.

< £
o o
o o
3 3
%)
£ 8 ¢ g
e £ = =
5 o 2 §F
H B B N

Blue LED - Login

5

m Quick flash Control Module switched on, someone logged in locally
and/or remotely
|:|ﬁ Off (except for a quick flash | Control Module switched on, no one logged in
every 10th second)
U Off (permanent) Control Module switched OFF

Off (permanent)

Red LED - Status
.%\\ Quick flash Control Module switched on, one or more
errors/alarms detected
D—\ Off (except for a quick flash | Control Module switched on, status OK
every 10th second)
= Control Module switched off

Green LED — Modem Power

O

On

Modem Power is on

O

Off

Modem Power is off

Green LED — Modem Status

O On Depending on type of call:
Voice call: Connected to remote party
Data call: Connected to remote party or exchange of
parameters while setting up or disconnecting a call
"\—\ Flashing Indicates GPSR data transfer. When a GPRS transfer is
O Inimlns in progress the LED goes on within 1 second after data
(irregular) packetg were exchanged. Flash duration in
approximately 0.5s.
-~ 75ms  on/75ms  off/75ms | One or more GPRS contexts activated
u on/3s off
|| |
—\j 75ms on/3s off Logged to network (monitoring control channels and
= user interactions). No call in progress
\ .

Dﬂ 600ms on/600ms off No SIM card inserted, or no PIN entered, or network
search in progress, or ongoing user authentications, or
network login in progress

O Off Modem is off
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4.1.3 GSM Modem Behaviour

Note! This LED behaviour is valid only for GSM modems. Other modem types will be added in later editions.
Green LED — Modem Status

On Depending on type of call:
Voice call: Connected to remote party
Data call: Connected to remote party or exchange
of parameters while setting up or disconnecting a
call
—\—\ Flashing Indicates GPSR data transfer. When a GPRS
@) ] transfer is in progress the LED goes on within 1
(irregular) secon_d a_fter data_ packets were exchanged. Flash
duration in approximately 0.5s.
.:\\ 75ms on/75ms off/75ms on/3s off | One or more GPRS contexts activated
I I
—\—\ 75ms on/3s off Logged to network (monitoring control channels
@ | | and user interactions). No call in progress
_\—\ 600ms on/600ms off No SIM card inserted, or no PIN entered, or
Q network search in progress, or ongoing user
authentications, or network login in progress
O Off Modem is off

Verify the remote communication either by having someone attempting to integrate the repeater
from the Axell Element Manager, or by dialling the repeater using the Repeater Maintenance Console.

NOTE: It is very important to dial the data number of the SIM. In case the voice number is dialled, the call is
answered, but almost immediately the call will be hung up.
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5 MAINTENANCE

51 General

The system normally operates without any operator intervention or maintenance.

Should the system malfunction, the condition of the antenna systems as well as the continuity of the
cabling should be checked before replacing any of the OMU units.

In the unlikely event of a unit failure, the field replaceable components (antenna unit, cables, etc.)
should be checked and replaced if faulty and the system restored.

A failed unit can be removed and replaced with a spare while the rest of the system (other OMUs) is
still in operation.

This product is equipped with Class 1 lasers, as per definition in EN 60825-1.

e— CAUTION!
/%\ e Un-terminated optical receptacles may emit laser radiation. Do not stare into beam
— or view with optical instruments.

NOTE: The power supply of the failed OMU should be isolated from AC mains and DC power before any module
is replaced.

52 Preventive Maintenance

The OMU does not require any preventative maintenance apart from changing the battery every three years.

CAUION!
& e Risk of explosion if battery is replaced by an incorrect type.
e Dispose of used batteries according to local laws and instructions.

5.3 Product Disposal

Disposal of this product must be handled according to all national laws and regulations.
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Appendix A: Specifications

RF Parameters

Frequency Bands 68-500 / 380 — 2200 MHz (*)
Gain Flatness Typical 2dB (p-p)

Nominal RF input power +10dBm composite power
Absolute maximum RF input power +23dBm composite power
Number of optical modules 1-6

Laser class Class 1

Optical Modules Electrical Specifications
Optical Wavelength:
Master 1310 = 10 nm or 1330 = 10 nm

Slave 1510 = 3 nm or 1530 = 3 nm or 1550 = 3 nm or
1570 = 3 nm or 1590 + 3 nm

Optical Output Power

Master/Slave +5 + 2dBm

Maximum Optical Input Power +5 + 2dBm

Output Power (Tx) max +7 dBm

Operating Temperature +5 ~ +45°C

Automatic fibre optic loss compensation Yes

Power Requirements 230/115VAC, 50/60Hz 24/- 48VDC

Power Consumption Typical 50 W (fully equipped)

Local Maintenance Terminal RS232

RF Ports N-type Connector Female

Optical Ports SC/APC

AC/DC Mains Input Plinth

External alarms Plinth

Modem connector RJ45 or RJ11

Modem antenna connector SMA

Ethernet connector RJ45

Dimensions (w x h x d) 17.5 x 5.2 x 11.4 in (444 x 132.5 x 291 mm) 19"
rack

Weight 15 kg (fully equipped)

IP rating IP20

Reliability Specifications

Lifetime (MTBF) >70,000 Hrs

Specifications are subject to change without notice

(*) Support up to 2700MHz is available as an option.
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Appendix B: F/O Cleaning Procedure

NOTE: The process is demonstrated on an OMU F/O module and is similar to all F/O equipment supplied by
Axell.

Tools:

Tool Description Illustration

Fibrescope connected to a PC running the appropriate
viewing software.

It is highly recommended that some form of fibre
viewing equipment such as a Fibrescope is used to
ensure that all fibre connections are clean before
termination; failure to do so could result in poor system
performance

Lint-free swabs (box), Axell P/N 99-000127

Lint-free wipes (pack) Axell P/N 99-000125

Fujikura “One Click” cleaner, Axell P/N 98-900004. FIRAEhR 220 Semmceriperion-pleny
S [

99% isopropyl alcohol (can), Axell P/N 99-000126

Cletop type S Cassette Cleaner, Axell P/N 98-900001
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Dry Cleaning
& Invisible laser radiation might be emitted from disconnected fibres or connectors. Do
not stare into beams or view directly with optical instruments.
ATTENTION!

1. Before cleaning the optical connectors on the OMU it is advisable to clean the connector of the
mating cable being attached to the optical port.

An unclean optical connector is often the cause for reduced system performance. A bit of dust or
oil from a finger can easily interfere with, or block light. Fortunately, it is very easy to clean the
connector. Be sure to use the correct procedure for the given connector. When disconnected,
cap the SC/APC connector to keep it clean and prevent scratching the tip of the ferrule.

Use a product specially designed for the
purpose, such as the Cletop type S Cassette
Cleaner.

2. Begin by dry cleaning the F/O bulkhead connector (shown below is the Fujikura One-Click in use).

actually leave the end-face in a worse condition, since alcohol residue is one of the most

A Always make sure there is a way of inspecting the connector after cleaning. Cleaning can
difficult contaminants to remove.

IMPORTANT

L

3. Remove the protective cap from the
cleaning-head end of the “One Click”
cleaner, lift the protective end-cap on
the fibre connector and offer-up the
end to the fibre connector
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4. With the cleaning-head end fully
engaged in the connector, push
until an audible “click” is heard

5. Without fully withdrawing the cleaning
head end push it in again twice more,
each time until an  audible “click” is
heard.

6. Withdraw the “One Click” cleaner and
replace the protective end cap.

7. Inspect the fibre connector using a Fibrescope. On the PC monitor, verify that there is no
contamination present on the connector end-face.

8. If the connector is dirty, clean it with a wet cleaning technique followed immediately by dry
cleaning. This is to remove any remaining residue from the wet clean (the following steps
demonstrate a wet cleaning technique).
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Wet Cleaning
& Invisible laser radiation might be emitted from disconnected fibers or connectors. Do not
stare into beams or view directly with optical instruments.
ATTENTION!

1. Lightly moisten a new lint-free wipe with 99% isopropyl alcohol. (Step 1 below).

Tip: Have a dry lint-free swab available for immediately drying after performing the wet-cleaning.

2. Lightly press and turn a clean lint-free swab in the moistened area of the wipe to moisten the
swab. It is important that the swab is not too wet. (Step 2 below).

3. Insert the moistened lint-free swab into the bulkhead adapter. Lightly press and rotate several
times in the same direction. (Step 3 below).

Step 1

Wet-Cleaning Technique

4. Immediately use a dry lint-free swab to clear any remaining alcohol residue.

NOTE: Do not re-use any of the wipes and/or swabs. Dispose of them properly.

5. Follow steps 3 to 6 of Dry Cleaning above

6. Re-inspect the fibre using the Fibrescope. On the PC monitor, verify that there is no
contamination present on the connector end-face.

7. If the fibre is still dirty, go back to step 1 (Wet Cleaning) and repeat the entire process.

NOTE: The entire wet/dry cleaning cycle should only be used twice, if the fibre is still dirty after two cycles of
wet/dry cleaning seek advice from the Cobham Wireless Support Desk.
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Appendix C: EU Declaration of Conformity
COBHAM

EU DECLARATION OF CONFORMITY

Declaration RED_OMU_09_02_OMU1

We Cobham Wireless, Asheridge Road, Chesham, Bucks HP5 2QD, UK, declare under our own
responsibility that the OMU (Optical Master Unit) complies with the following directives,

+« 2011/65/EU European RoHS 2 directive.
+ 2014/53/EU Radio Equipment Directive (RED)
and the following associated standards

RED Article 3.1(a) Health & safety EN 60950-1:2006+A2:2013
EN 50385:2002

RED Article 3.1(b) EMC (where relevant EN 301 489-1v2.20

to the EMC standards supported by the EN 301 489-5Vv2.2.0
OomMu) EN 301 489-50 v2.2.0

Date: 29, 06, 2017

pto 2

Brian Barton
Operations Support Director

Cobham Wireless

reless Limited fradng as Cobham Wireless .
tered in England and wWales: 04042808 www .cobham.com /wireless

lered Office: CJO Cobham plc, Brook Road, Wimbome, Dorset, BH21 28], UK
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