1 Introduction

1.1 System description

This manual provides installation instructions and guidelines on how to run the Comprod 700/800MHz
tower top amplifier (TTA) system.

The TTA system is designed to be modular, so common building blocks can be set up in different
configurations. This is to allow system to achieve:

=  Amplifier redundancy with switching option
= 8,16 0or 32 outputs

= Stand Alone (SA) radios

=  Extra output for testing

The TTA system includes two main components: a Tower Top Amplifier (TTA) unit, Base Transceiver

Station (BTS) unit which include a Control Unit (CU) and Distribution Unit (DU) as below.

Base Radio
Receiver 1

Control Unit Cistribution Unit

BTS

L J

9

Base Radio
Receiver 2

Base Radio
Receiver 8

Fig.1 8-way BTS with Control and Distribution Unit

Tower Top Amplifier

The TTA consists of:

Quadrature Low Noise Amplifier (LNA) A and B with SMA connectors.

Band Pass Filter (BPF) with N-female connectors.
Lightning protectors with N-female connectors.
Grounding studs.

Stainless steel enclosure with a minimum spacing between connectors to facilitate connections

and weather proofing.

Additionally, a mounting bracket kit is required. Power is fed from the CU to the TTA unit via a feedline.
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BTS Control and Distribution Unit (C&DU)

The BTS C&DU unit has a -48 V DC power supply and supplies power to the TTA unit. A 110V ACto -48 V
DC (AC/DC) adapter is provided to allow unit to be powered from the mains. Configuration with 8-way
C&DU — with power supply redundancy.

1.2 Definitions
1.2.1  GUI

GUI (Graphic User Interface) refers to user friendly webpages/software accessible from the BTS C&DU
that allow user to control the unit via ethernet port, if this method of configuration is preferred over
setting the controls with help of the front panel.

1.2.2 Base Radio Channel

It is a conventional single Radio Frequency (RF) channel base radio with individual connections to all base
radio receiver. This hardware type is employed with a TTA system control unit that has the Rx distribution
block included within it as shown in Fig. 1.

1.2.3  Auto Failure Mode

In the event of a power supply failure, the relay will default to the bypass condition. This feature allows
the system to always remain operational. The bypass circuit uses a redundant amplifier. If the primary
amplifier fails, the alternative amplifier is activated in the circuit. In the event of a redundant amplifier
failure, which is unlikely, both inoperable amplifiers will be bypassed with help of a switch.

1.2.4 High-power Alarm

In the event of an abnormal high-current power detected at the output of the unit, the high-power alarm
is triggered. The threshold of the detection is nominally -35 dBm at the output of the distribution unit.

1.2.5 Lightning Protection

All feed connectors come equipped with surge arrestors to prevent failure of the unit from lightning
strikes. The TTA Unit was successfully tested by an independent laboratory with up to 26 kA lightning
strikes. There are two types of surge protectors in the TTA unit. The first type blocks all high-power signals
deployed in the Tower Top Amplifier Unit. The other one allows the Direct Current (DC) to pass to feed
the amplifiers inside to the TTA unit.

2  Module Description
This section provides details on the building blocks which form the TTA system.

2.1  Tower Top Amplifier Unit

The Comprod high-performance compact TTA is shown in Fig. 2 below. The unit is supplied with:

e N female bulkhead connectors
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e Mounting brackets

A block diagram of the RF section of tower top unit is shown in Fig. 3 below.

Fig. 2 TTA Compact Unit

Poly-
phaser TTA

Bias Poly-
Tee phaser
L] L]

Fig. 3  Block Diagram of the RF Section of the Tower Top Amplifier Unit
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The RF blocks cover filtering supporting >110 dB rejection of signals in the Tx bands below:

= 764to 776 MHz
= 851to 869 MHz

DC power and control signals are supplied to the TTA unit via the feed line of the RF output. A test port
line is included with 30 dB nominal directional coupling into the RF line.

Bracketry allows the units to be tower mounted and is provided with the unit.
2.2 TTA Control and Distribution Units

2.2.1  Overview

This is a BTS C&DU that is intended to be connected to base radios. It is housed in a 1U 19-inch rack
enclosure with 8-way multicouplers on their outputs to feed up to 8 base radios.

Front and rear panel of the BTS C&DU are shown in Fig. 4 below.

TTA CONTROLLER

LAN

= =

(b)
Fig. 4 Front and Rear Panel of the BTS Control and Distribution Units (a) Front Panel (b) Rear Panel
The block diagram of the RF section of the unit is shown in Fig. 5
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Fig. 5 Block Diagram of the BTS Control and Distribution Unit
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The RF input of the BTS C&DU is connected to the RF output of the TTA unit via the feedline running down
the tower.

The functions of the BTS C&DU allow for:

= The amplification signal to be set at the desired level, so that radio receivers are not overloaded.
= The signal from the test port to be routed to the radio, or a signal to be injected to the test port.
= The output signal to be amplified and split to feed up to 8, 16 or 32 radios.
= Analarm circuit to detect high-power signals.
= A communication with the TTA unit and supply of its power.

The BTS C&DU can be either controlled by a Graphical User Interface (GUI) via ethernet port, or by setting

the controls on the front panel that displays the information and input data on an LCD screen. Any fault
conditions or alarm in the unit are also indicated on front panel LEDs.

The BTS C&DU is powered by -48 V DC supply. Two power supply inputs feed two separate internal power
supplies, providing internal power supply redundancy. A separate external 110 V to -48 V AC/DC adapter
is available.

2.2.2  Description of the Front Panel

The Front Panel is shown in Fig. 4 (a).

=  Power LED: green indicates the unit is powered up.
= Status LED: indicates the unit status as shown below in Table 1.

Table 1 C&DU Statues LED

Status LED Color Unit State

Green Normal operation
Yellow in flashing mode Unit is in test mode
Red Fault/alarm raised

STATUS

Fig. 6 BTS C&DU configuration via Front Panel
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Functions of the BTS C&DU can be navigated and adjusted using the front panel and buttons, as shown in
Fig. 6 above.

Other features:

= USB port: currently, this port is not used, but it is available for future expansion.
= Ethernet port: It allows the unit to be controlled via GUI and it allows for SNMP messaging.
= Test port: this is the front panel’s connector that allows access the unit’s test port.

2.2.3  Description of the Rear Panel
Rear panel ports are shown in Fig. 4(b) above.
Test port: this port is connected to the test port on the TTA unit.

RF IN port: this port is connected to the feed port on the TTA unit and drives the amplified output from
to the BTS C&DU, as well as feeds the power supply and establishes a communication to the TTA unit.

NOTE: DC power is present on this connector port.

EXT Filter Ports: These ports are routinely coupled by a BNC link. In exceptional cases, an external filter
may be added to the system - in this case the link can be removed, and the filter can be inserted in the RX
path.

SA EXP Port: This an expansion port that allows up to an additional16 outputs to be provided to the TTA
system via a connected expansion unit. A 50 Q load must be plugged into this port when not in use. This
load is supplied with the BST Unit.

-48 V Power Supply Ports: These ports allow the BST Unit to be powered from a -48 V DC power supply.
There are two -48 V ports. The unit can be plugged in either individually via each port or via both ports,
to achieve a power supply redundancy.

The Power Supply port connections are shown in Fig. 7 and Table 2 below.

Alarm Port: This port is attached to a relay inside the BST Unit, and it is used to indicate a presence of the
condition that triggered an alarm. More information regarding the cause of the alarm can be obtained
through the GUI, or in the Front Panel.

The Alarm Port Connector is shown in Fig. 7 and table 2.
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Fig. 7 Power Supply and Alarm Port Connectors

Table 2  Power Supply and Alarm Port description

Pin Function
1 DCinput (-)
2 DCinput (+)
3 Fault connected when alarm not present
4 Common
5 Fault connected when alarm present

2.3 8- to 32-Way Control and Distribution Units Expansion Kit

This is a 8-way passive power splitter to be used with 8-way units to support up to 32 radios. It can be fed
from the RF expansion port. It is housed in a 1U 19-inch rack and supplied with a cable.

2.4 AC/DC Adapter

This is a separate external 110 V to -48 V AC/DC Adapter that allows the BTS C&DU to be powered from
the mains. Two of these AC/DC Adapters can be employed to grant power supply redundancy.

2.5 Lightning Surge Protector

This is one of the two types of Surge Protectors used to protect the BTS C&DU from induced lightning
currents. It has a DC pass through, and it can be used both on the Test port Line or the Feedline to supply
the amplifier on the tower top unit.

2.6 Optional Narrowband Filter

It is expected that the rejection of 110 dB in TX bands from Tower Top Unit will be sufficient in most
cases. If more rejection is required, the optional bandpass filter can be added. The bandpass filter is
connected to the external filter ports of the BTS C&DU and can be mounted in a slot on a 1U 19-inch rack.
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The center frequency can be set up anywhere within the RX band. If optional bandpass filter is required,
please contact Comprod and the specific frequency requirement will be included in the filter design and
the filter tuned accordingly.

The Optional Narrowband Filter is shown in Fig. 7 below.

Fig. 7 Optional Narrowband Filter

3 System Configurations

A block diagram of the 8-way configuration is shown in Fig. 8 below. The 32-way configuration is similar
to the 8-way, but it contains additional expansion kits.
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Fig.8 Block Diagram of the 8-Way Configuration

= The BTS C&DU has internal DC power supply redundancy and, accordingly, they has two -48 V

supply connectors. These connectors can be feed from two sperate AC/DC adapters to allow the

unit to be powered from mains and provide AC power supply redundancy.

= The 8-way power splitter is mounted in a separate 1U 19-inch rack enclosure. It is supplied with

the necessary cables to be connected to the RF expansion port of the BTS C&DU.

The information required for modeling RF Site inbound coverage is shown in Table 3 below. Single Branch
Redundant Amplifier TTA system is depicted.
All control unit parameters are specified with user defined attenuation set to 0 dB.

Table 3 TTA-SR-32 Modeling RF Site Inbound Coverage

Parameter

Worst case
(Overall temperature and frequency)

Typical
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TTA Gain 28 dB 29dB
TTA Noise Figure 1.8dB 1.5dB
TTA1IP3 14.3 dBm 17.7 dBm
BTS C&DU Gain -5dB -4.6dB
BTS C&DU Noise Figure 2.9dB 2.8dB
BTS C&DU IIP3 33 dBm 33.1dBm

4 |nstallation

Note
Power should not be applied to units until all cabling is completed.

4.1 System Installation
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Fig. 9 TTA system installation scheme

A typical installation of the TTA system is shown in Fig. 9 above. Lightning Protectors are placed to protect
the system up to 26 kA lightning strikes. The Feed port Lightning Protector allows DC signals to pass
through to the Tower Top Amplifier to supply the LNAs.
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4.2  TTA Mounting Kits

Tower Top Unit’s mounting is shown in Fig. 10 below.

Fig. 10 TTA system installation scheme
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4.3 TTA Installation

The hardware provided with the TTA includes Band Clamps, Bolts and U bolts. Installation and mounting
can depend on specific site in which case the hardware may have to be supplied by the customer or their
installation contractor. The TTA should be mounted with connectors downward to avoid any long-term
risk of water entering unit via connector ports.

RF Connections from the TTA are displayed in Table 4 below.

Table 4 Connections from a TTA unit

Port Connects To

ANT Antenna output

TEST Rear TEST PORT on BTS C&DU - via a Lightning
Surge Protector

FEED RF IN on BTS C&DU - via a Lightning Surge
Protector

Once coaxial cables are connected to the TTA unit, its recommended to seal them with tape. This tape
should cover the last 3 inches of the cable, cover the cable connector, and goes over the connector on the
unit. The TTA unit should be grounded to a suitable grounding point next to the tower.

4.4  Control Unit Installation
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Fig. 11 BTS C&DU outline drawing
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The BTS C&DU is designed to fit into a 1U 19-inch rack. It can be fixed into the rack using the 4 mounting
holes circled in red above. Ideally, washers should be used under these screw heads to avoid damage to
the Front Panel label.

The RF IN Port should be connected to the TTA FEED connector via a Lightning Protector at the entrance
point to the equipment room.

The TEST Port Rear Panel connector should be connected to the TTA TEST connector via a Lightning
Protector at the entrance point to the equipment room.

8-Way Base Radio Option

The 8 RF OUTPUTS on the BTS C&DU should be connected to each base radio. The EXP PORT should be
fitted with N type 50 Q load. Ideally, any unused RF OUTPUTS should be terminated in 50 Q BNC loads.

32-Way Base Radio Option

The expansion unit should be mounted in the rack close to the BTS C&DU. It also has a pair of M6 studs
with %” spacing. These should be used to ground the unit.

The EXP Port on the BTS C&DU should be connected to the EXP Port on the expansion units.
The RF OUTPUTS on both the BTS C&DU and expansion units should be connected to the base radios.
Power Supply

The control unit is powered by a -48 V DC supply. This is fed into the unit via a connector on the rear of
the unit as shown on Fig. 7 and table 2 above (section 2).

Either or both power supply ports can be connected. If both supplies are connected, the power supply
redundancy is achieved.

Form C Contacts — Alarm Connector

A relay is included inside the unit which is used to indicate that an alarm condition has been triggered.
The pinouts of this connector are shown in Fig. 7 and table 2 above (section 2).

Note
All the equipment in the TTA system should be grounded.

All ports that are not connected should be terminated in 50 Q BNC loads.

5 Commissioning using GUI
5.1 Connecting to TTA system and GUI Overview

Turn On the BTS Control & Distribution Unit

Page 13 sur 51



Connectors should be plugged into a +48 V DC supply terminals on the rear of the unit.

STATUS

Fig. 12 TTA system power on procedure

Once the unit is powered on, the POWER LED turns green and the LCD screen displays the Comprod Logo.
Seconds later, both POWER and STATUS LEDs turn green and the LCD screen should show NORMAL
[ALARM] as in the fig. 12 above.

The GUI can be accessed by connecting the Control Unit to a PC via the Ethernet Port.

To connect to the BTS C&DU, it is necessary to set the computer that is being used to connect the unit to
the same subnet.

Connect to web browser
1. Connect the Ethernet cable from the Laptop to the BTS Control & Distribution Unit on the front of
the unit.

Select Ethernet as marked in red below, then select the Ethernet network that is connected to the
device as marked in Fig. 13 (a) in red below.

Edit the IP settings as below in Fig. 13 (b) by clicking on Edit.
The unit default IP address is: 192.168.1.100

2. Static IP address should be configured to communicate with the unit, manual IPv4 setting as in Fig.
13 (c) (Windows 10):
e |P address: 192.168.1.22

e Subnet prefix length: 24
e Gateway: 192.168.1.254

e Leave IPv6 set to Off
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Fig. 13
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3. Enter the unit IP into the Internet browser address bar: http://192.168.1.100

Login page: ID: admin / Password: admin
Password can be changed after login.

192.168.1.100/%/Login o~ B 2 w O 2

@ COMPROD

Simplifying RF Selutions

Sign into your account

admin

T7A System (===

@ TTASptem E
Systom Ver 033 SiteName =
Location S
Sactor a3 Installer 33 install Date 2022-10-20
Miscelaneous FE—

£ TT Spstem Moge

Failure Mode. Manual Mode Detault TTA Ampifier Lrz 2

Inrrsrer ae it sstcmen 1 roass moce on kel
Test Mode ] Timecut 2 IMinl  Fower Supply L=
& Srtem stng
Date Format DOMMIYY Time Format 24 Hour LD light Time 2 IMinl  Audble Alarm Enatle

- El oo
TOP Unit Ver oez BTS MO Ver o2
Actie AmD Lnas Anenuator 350 |ciB;
LNA A Curent 2z mA LMA B Current. ImAl AMP 1 Curent 19 |mA) AMP 2 Current 26 ma)
Temperature 372 I Temperature 3o W&
Cutput Power -67.79 IciB:

£ alarm
® TTA COMM ERR @ RF Over Fower ERR ® C&DU internal EAR
® TTA LNA A Faut EAR ® PSU 1 Fault ERR ® CADU Amp 1 Failure ERR
® TTA LNA B Fault ERR ® P5U 2 Fault ERR ® CADU Amp 2 Failure ERR

(b)
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http://192.168.1.100/

((’__ coM~=2R0D TTA System UTC Time - 28-04-2023. 13:57:30 PM Browser Time - 28-04-2023, 09:57-30 AM
Simpiifying RF Solutions

TTA Network

= TTA Network

DHCP Client Disable
IP Address 192.168.1.100 Netmask 255.255.255.0

Gateway 192.168.1.254 DNS 0.0.0.0

SNMP Traps pizatle ‘
Monitor IP Address 0.0.0.0 Port 0

(c)
Fig. 14 BTS C&DU Webpage (a) Log in page (b) Summary webpage (c) TTA network

If more BTS C&DUs are to be connected — it is recommended that the IP address is changed from the
default address. This can be done from the Network Set Up menu. It can be found by clicking on TTA
Network button, then selecting System- Network Set Up, see Fig. 14 for reference.

Note

If the IP address is changed the new address must be entered in the browser address bar to continue the
set up.

5.2 Setting Time and Date

Itis recommended to set date and time during the setup procedure — so that the TTA system is set to local
time. The date and time can be edited by clicking on the button Current Time Set as shown in Fig. 15 (a).

(C coviPROD TTA System UTC Time : 01-05-2023, 15:23:17 PM  Browser Time : 01-05-2023, 11:23:17 AM
Simplifying RF Solutions

TTA ysen =
TTA System

€ TTA System System Reset
System Ver 0.93 Site Name XK
Location aa
Sector az Installer aa Install Date 2022-10-20
Miscellaneous aaaaazaaaaaasaaaaa
(a)
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Do you want to 'Current Time Set' it?

Fig. 15 Setting Date and Time (a) option set up access (b) Confirm Configuration

5.3 TTA System summary performances

TTA Record

TTA Record
£ BTS UNIT
7940 = 8090 8240 7940 = 8090 = 8240
Moise Figure[dB] 53 6.9 5.8 Test Port Loss[dB] 0.6 06 06
Control Unit Gain[dB] 4.6 4.6 47 Bypass Mode Loss[dB] 76 76 76
Distribution Unit Gain[dB] 1.0 1.0 1.0 IP3[dBm] 331
5 TOP UNIT
7940 = 8090 8240 7940 = 8090 = 8240
LNA A Moise Figure[dB] 19 19 19 LNA B Moise Figure[dB] 19 1.9 19
LNA A Gain[dB] 29.1 231 29.0 LNA B Gain[dB] 289 289 288
LNA A IP3[dBm] 483 LNA B IP3[dBm] 454
Current LNA A EnabledmaAl 223 Current LNA B Enabled[mAl 223
Test Port Loss[dB] 30.0 299 238 Bypass Mode Loss[dB] 07 07 07

BTS Excel BTS G5V TOP Excel TOP G5V m

Fig. 16 TTA System performances
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Click on Record button on the web page in the top-right corner, as shown in Fig. 14 (b). The tower top unit
and the BTS C&DU performance is shown in Fig. 16 above.

5.4 TTA RF Site Setup
5.4.1 Manual Mode

1. Select RF Site Setup from the left menu bar.
2. Select the Manual Site Setup Mode

The information that is required is shown in Fig. 17 (b) below. Once the required Control Attenuation
figure is found, it can be set up by pressing the apply button. This will set the Attenuation at the required
level.

OF TTA RF Site Setup

RF Site Setup Mode: Auta &

TTA Model TTA_TOP_COMPROD TTA Serial Sample_003
DU Gain 1.00 - Rx Jumper Loss 1.00 + Dist Attenuation 0.00 = Distribution Overall Gain 0.00
Desired Receive Overall Gain 10,00 = TTA Owerall Gain 10.00 + Dist Overall Gain 0.00
Antenna
BT Gair=CU Gant DU Gain—gp-
BTS
Base
T4 t+— Protector %
Cantral Unit Distribution Bado
Artenna [ATtenu ation) Unit R
A= lumper —jp! gf——Fu: Line Lo = Urn per—fs
Loss Loss
< Receive Overall Gairy »
Antenna Jumper Loss TTA Gain Fix Line Losses. CU Gain Dist Qverall Gain Rx Qverall Gain
1.00 + 29.10 C 1.00 200 1.00 + 4,60 * 0.00 - 19.50
Total Rx Line Loss Confrol Attenuation
Rx Overall Gain 28.10 - 400 + -14.10 * 0.00 = 10.00

(a)

© TIA System

©F TTA RF Site Setup

RF Site Setup Mode: e s
TIA Gain: 29.10
€U Gain: 4,60
DU Gain 100
Control Attenuation: 950

(b)
Fig. 17 TTA RF Site Setup (a) Manual option selection (b) RF Site Configuration
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5.4.2 Automatic Mode

Enter TTA RF Site Automatic Setup Mode by clicking on the Apply button as shown in Fig. 18.

The Control Attenuation will be set to the correct level to give the “Desired Receive Overall Gain”, and
unit will return to the Summary menu.

Gray cells contain fixed results. Rx Jumper Loss, Desired Receive Overall Gain, Antenna Jumper Loss, and
Rx Line Losses must be entered into the white cells. In this example, it is determined that 11 dB of user
Control Attenuation is required to meet the RF site goal of 10 dB Rx Overall Gain.

8 TTA RF Site Setup

RF Site Setup Mode:

TTA Model A_TOP_COMPROD TTA Serial Sample_1
DU Gain 1.00 - Rx Jumper Loss + [Dist Attenuation 0.00 = Distribution Cverall Gain
Desired Receive Cverall Gain 1 = TTA Overall Gain 10,00 + Dist Owverall Gain
Antenna

4-BT5 GaireCL GaireDU Gain—fe

BTS
Base

TTA —{ Protector

. o Radio
Control Unit Distribution
Artenna [Attenuation) Unit R
f— lurnper —p —FRx Line Lo - =l urmnper—je
Loss Loss
< Recelye Overall Gain >
Antenna lumper Loss TTA Gain Ax Line Losses CU Gain Dist Owerall Gain Rt Onverall Gain
+ + + =
Total Rx Line Loss 1 Control Attenuation

Fig.18 TTA Site Set Up Automatic Mode

5.5 TTA Test Mode

As part of “Site Performance Verification Procedure” it is mandatory to terminate the Antenna port of the
BTS C&DU in a 50 Q load. This can also be done from the Test Mode page, by selecting from Antenna drop-
down menu in the top right corner: Internal Termination Test Mode (LNA A) or Internal Termination Test
Mode (LNA B). and, thereafter, clicking on the Enable button as shown in Fig. 19.

That will terminate the amplifier in the internal 50 Q load for a determined period (in minutes) that can
be provided in the Test Mode Timeout input box, marked in orange in Fig. 19.

Page 20 sur 51



When the amplifier is terminated by the 50 Q load, the Status LED on the Front Panel will flash faster.
When the amplifier returns to a normal operation the LED changes back to slower green flash. If it is
necessary to put the amplifier back into Test Mode, the Enable button must be clicked on.

To enable the Test Mode:

1. Select TTA Test mode from the left menu bar.

2. Set the Timeout, select the antenna on the Test Mode bar and click on the Enable button: Test
Mode is executed, and the settings are deactivated. When Test Mode ends, the interface will
change back to the active window.

3. White cells must be entered: -65.5 dB of signal generator level is calculated in the example below.

2 Test Mode

@ Timeout : 3 [Min] o Test Mode : Anmnna

&f TTA Testport Losses and Levels (all units dB or dBm)

Fixt Lenwel
fimdona <675 Gain=CU Gain+DU Gain gt
ETS
™ e i
! cantral Unit | Ditribution Hadin
[Attenuation) Unit
TF Coupler
< Lussp P-€—TF Line Lss —pe—TF Lms — -
- N RICEEEE
———Tastport Ouerall Ling Loss e————jp %{ ol o
- |~ o ee| ooos @
TP Coupler Loss Test Port Line Losses CUTP Loss
TR Qverall Loss 29.90 + 200 o o + = 34.50
RSS! Cable #4 TP Overall Loss Rx Overall Gain Gen Level
TP Generate Level -30.00 + 00 + 3450 a
TIA Summary Data
TTA Gain RMC Gain Rx Owerall Gain Adjustable Attenuation TP Cwverall Loss Gen Level
3450

Fig. 19 Test Mode Web Page

5.6 Failure Mode Configuration

Failure Mode Configuration allows for a selection of the default Tower Top Unit amplifier, and it also
allows to select different modes (failure modes) of operation that would control the amplifier if fault is
detected by monitoring of the device currents, see Fig. 20 below.
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Default Amplifier: allows the default amplifier in TTA to be selected. For simplicity in description below it
is considered that this is Amplifier A.

5.6.1 Standard Auto
TTA

If a fault is detected in the TTA amplifier A, the unit will switch to the TTA amplifier B.

If a fault with the TTA amplifier B is detected, the unit will switch to the TTA Bypass Mode.
Control and Distribution Unit

If a fault is detected in C&DU Unit, it will change to the Bypass Mode.

5.6.2 Intelligent Auto

TTA

If a fault is detected in the TTA amplifier A, the unit will switch to the TTA amplifier B.

If a fault with the TTA amplifier B is detected, the unit it will switch back to the operational half-of-
qguadrature coupled the TTA amplifier A.

If a fault with half of the TTA amplifier A used above is detected, the unit will switch back to the operational
half-of-quadrature coupled the TTA amplifier B.

If a fault with half the TTA amplifier B used above is detected, the unit will switch to the TTA Bypass Mode.
Control and Distribution Unit
If a fault is detected in Control Unit, the unit will switch to the Bypass Mode.

5.6.3 Constant Gain

The Constant Gain function is similar to the Intelligent Auto with the exception that is half amplifiers in
the TTA are deployed, the unit will then attempt to change the attenuator setting to maintain the desired
gain.

5.6.4 Manual Mode

There is no automatic switching of amplifiers under failure conditions.
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a
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i
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5.7 Audible Alarm Setup

Fig. 20 Test Mode Web Page

Audible Alarm menu allows the audible alarm to be enabled/disabled under fault alarm. The desired state:
Disable or Enable must be selected in the bottom right corner and the and the Apply button clicked on as

shown in Fig. 21 below.

TTA System

BE=

TTA System

© TTA System
System Ver 053  site Name
Location =a
Sector Installer Install Date 2023-10-20
Miscellaneous

26 TTA System Mode

Default TTA Amplifier

Failure Mode Manusl Mode & 2k &
[Ampiifiers are not switched to bypass mode on failure]
Test Mode Antenna - 2 [Min Power Supply s
A\ system Info
Date Format DOMMAYY & Time Format 24Hzur & LCD light Time 2 IMin]  Audible Alarm Dizable s

Fig. 21 Audible Alarm Setup
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5.8 PSU Setup

PSU Setup allows configuration of power supplies within the BTS C&DU. In normal circumstances the PSU

is set at the factory.

In a unit with power supply redundancy that has two DC inputs, the PSU will be set as: PSU 1 and PSU 2

as shown in Fig. 22.

TTA System

ElE==

TTA System

© 1A System

System Ver

Sector

Miscellaneous

0.93  Site Name
Location

Installer = Install Date

£ TTA System Mode

Failure Mode v d= &
[Amplifiers are not switched 1o bypass mode on failure]

Test Mode Antenna L3

Timeout 2

Default TTA Amplifier

[Min]  Power Supply

A system Info

Date Format DDAMAYY &

4o % LCD light Time

5.9 Security

Fig. 22 Power Supply Unit Setup

The Security Menu allows the unit username and password to be changed. New password entered in the
password input box, confirmed in the box below and set using apply, Fig. 23 below.

Note: If password is forgotten, the unit can be reset to a factory default password setup from the Front
Panel as described in Section 6. The password will be restored to ‘admin’ which is the default password

for the unit.
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0 My Info
D admin Name admin

Change Password

Old Password New Password

Fig. 23 Power Supply Unit Setup

5.10 System reset

Clicking on the TTA Reset button (highlighted in orange in Fig24 below), allows the TTA system to be reset
to its default parameters, as shown in Fig. 24 below.

System Ver 033 Site Name =
Location a

Secior = instlier 3 inswll Date 2022-10-20

Miscelaneous sa3mam3333223332

£ TTA System Made

Failure Mode Marual Mode Default TTA Amphifier Lra A
IAmpiters are rot sastched 0 brpam mose o deire|
Test Mode Antenna Timeout 2 Min| Power Supply PSU1
& Srstem Setting
Date Format DOAMYY Time Format 24 Hour LED light Time 2 Mg Aydible Alarm Enable
TTA Status BTS Status
e [=3] =
N Rl
TOP Uniit Ver oaz BTS MCU Ver o9
Active Amp Lnas Attenuator 950 |aB|
LNA A Current 2 mA LNA B Current e |mAl AMP 1 Current e mA| AMP 2 Current 126 [mAl
Temperature -rid Ic Temoerature 300 [ ¢
Output Power -67.79 |aB|

Fig. 24 Power supply unit set up

5.11 Downloads

Downloads can be accessed from Main Menu, and access documentation downloads such as: EMS files
and TTA firmware, as shown in Fig. 25 below.
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(C comMmPRoD TTA System UTC Time : 01-05-2022, 18:32:42 PM  Browser Time : 01-05-2023, 14:32:42 PM
Simplifying RF Solutions

Download

= Download Info

EMS Ver 00.02
EMS File Name *-patch.tar.gz file upload. E
TTA Firmware File Name . ;0 -« hat' file upload. E

Fig. 25 TTA unit download feature

6 Commissioning using Front Panel
6.1 Front Panel Overview and Navigation

The Front Panel of the BTS C&DU contains an LCD display, 2 green LEDs and 9 buttons. Once the unit is
turned on, the Power LED will turn green. After the unit has booted up, the Status LED will also light up.
The Status LED has 3 modes:

=  Slow flashing Green: Unit Functioning
=  Fast flashing Green: Unit is in Test Mode
= Flashing Red: Alarm/fault

The BTS C&DU can be configured using the Front Panel with the LCD display and buttons. To maximize the
longevity of the display, LCD display turns off after a period of inactivity. The display can be activated by
pressing any of the buttons.

If the display is not within one of the menus, it cycles through several displays showing unit’s information.
The main menu of the unit can be accessed by pressing any button a second time.

It is possible to navigate around the menus of the device using the 4 buttons as shown in Fig. 26 below.
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s SCROLL UP

Fig. 26  Navigating around the Menus of the Device

The four remaining buttons surrounding the LCD screen are to be used to select: Test Mode, System Date,
as shown in Fig. 27 below. In these examples the buttons circled in red selects “YES” or “Save” and the
buttons circled in yellow selects” NO” or “Back”.

STATUS

_Oo___

200

STATUS

._Co_

20O

(b)
Fig. 27 Navigating in the Corners of the Display (a) Yes/No options (b) Save/Back options

A diagram showing menu structure is shown below.
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6.2 Using Front Panel to Configure the TTA System
6.2.1 Setting Time and Date

From Main Menu scroll down to SYSTEM option as shown in Fig. 28 (a) below. Then select Date & Time
option, see Fig. 28 (b). Once in the Date & Time window select Date as shown in Fig. 28 (c) and saved it
as shown in Fig. 28 (d).

STATUS

(a)

(b)

(d)
Fig. 28 Setting Date & Time (a) Main Menu selection (b) Date & Time options (c) Date Setup (d) Save
settings
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After Date has been saved, the LCD display will return to the DATE and TIME setting. The time can be set
following the same logic.

6.2.2 TTA/Controller Hardware Details

From Main Menu scroll down to SYSTEM option as in Fig. 29 (a) below. Select Hardware Details, as shown
in Fig. 29 (b) below. Once in Hardware Details, elect TTA or Controller as shown in Fig. 29 (c). Once
selected, the Hardware Details will be displayed as shown in Fig. 29 (d).

STATUS

(a)

(b)

(d)
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Fig. 29 Hardware Details (a) Main Menu selection (b) Hardware Details Menu (c) TTA Details Menu (d)
TTA details

Controller Details can be selected following the same steps as for the Hardware Details.

6.2.3  TTA System Gain and Attenuation

STATUS

Qo___

(b)
STATUS
® O s

O
POWER

STATUS

(d)
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STATUS

(e)
Fig. 30  RF Site Setup (a) Main Menu selection (b) RF Site Setup menu (c) Manual Mode (d) TTA
Attenuation and Ga(e) BTS Control and distribution units Gain

The following information is registered by the BTS C&DU: TTA Gain, Control Unit Gain (CU gain),
Distribution Unit Gain (DU Gain) and TTA Attenuation.

This information can be found in the TTA RF Site Setup Menu under the Site Configuration option. From
Main Menu, select the Site Configuration menu, see Fig. 30 (a) above. From Site Configuration menu,
select RF Site Setup, see Fig. 30 (b). In the RF Site Setup menu, select Manual Mode, see Fig. 30 (c). Auto
Setup will be discussed in further sections. The TTA Gain and Attenuation will be displayed once the
Manual Mode has been selected as shown in Fig. 30 (d). Scroll down further the display to see the Control
Unit Gain and Distribution Unit Gain as shown in Fi©30 (e) above.

Once the required attenuation has been determined, it can be set up into the BTS C&DU by scrolling up
to the Attenuator setting as shown in Fig. 30 (d) above. The Attenuation can be set and saved as presented
in Fig. 31 below. Scroll up or down to increase or decrease the value.

STATUS

Fig. 31 Setting the Attenuator Value
6.2.4 Testport Set Up

From the Main Menu, select Test Mode as in Fig. 32 (a). Scroll down further to see the TP Coupler Loss
and CU TP Loss, see Fig. 32 (b) below.

The additional information required to fill in the TTA Test Port Losses and Levels, section of the Site
Verification Test sheet (Fig. 19 in section 5 above) are the Test port Line losses, which are not part of the
TTA.

In a final stage of the “Site Performance Verification Procedure” it is necessary to terminate the Antenna
port of the TTA in a 50 Q load. This can be achieved from the Test Mode Menu. From the Main Menu,
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select the Test Mode see Fig. 32 (a) below. Once in the Test Mode menu, scroll down using button to
highlight either Enable LNA A Internal Test Mode or Enable LNA B Internal Test Mode as shown in Fig. 32
(b). This allows to terminate the input of LNA A or LNA B with a 50 Q load.

If the select button is pressed when either Enable LNA A Internal Test Mode or Enable LNA B Internal Test
Mode is highlighted, it will terminate LNA A or LNA B in a 50 Q load for the duration specified in Timeout,
after which the unit will return to a normal operation. The Back button allows to disable immediately the
LNA A or LNA B Test Mode as shown in Fig. 32 (c) and (d) below.

During the time that LNA A or B is terminated in a 50 Q load, the status LED will flash faster green. the
flash will change back to slower green when the unit returns to a normal operation.

STATUS

(b)
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(d)
Fig. 32 TTA Test Mode (a) Main Menu (b) Test Mode Menu (c) TTA Test Port Coupler Loss and Control
Unit Port Loss

Enable Internal Test Mode (a) Mode Enabled (b) Mode Disabled

6.3 Front Panel TTA RF Site Set Up Auto Mode

This option allows the BTS C&DU to automatically calculate and set the attenuator value. From Main Menu
select Site Configuration menu then RF site Setup and again select Auto Setup as shown in Fig. 30 (a), (b)
and (c) above. Once in Auto Mode, select Antenna Jumper Loss by choosing Antenna Jumper Loss as in
Fig. 33 (a) below. The Antenna Jumper Loss can be set as in Fig. 33 (b).

STATUS

O -

(b)
Fig. 33 Auto Rf Site Setup (a) Antenna Jumper Loss (b) Setting the Antenna Jumper Loss

In a similar manner we can set the following parameter in the Auto RF Site Setup:

= Antenna Feedline Loss

= Antenna Feedline Protector Loss
® |nside Jumper Loss

= RXJumper Loss

= Desired RX Overall Gain.

Then by scrolling down further the following information can be viewed:

=  TTA Overall Gain
=  CU Gain
= DU Gain
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= Control Attenuation
=  RX Overall Gain

6.4 Test Mode Signal Level Calculator
This additional feature is not available from the Front Panel, but only from the GUI.

6.5 Alarm

If an Alarm is raised within the BTS C&DU, the status LED turns red, and the LCD screen will display the
alarm as in Fig. 34 below.

STATUS

POWER

Fig. 34 Alarm raised

6.6 Other Panel Features
6.6.1 Main Menu

The Main Menu allows to access our submenus: Site Configuration, Test Mode, System and Alarms These
are shown in Fig. 35 below.

STATUS

Qo___

(a)

STATUS

(b)
Fig. 35 Main Menu (a) Up list (b) Down list
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6.6.2 Site Configuration Menu

The Site Configuration Menu allows access to Site Details, Failure Mode, and RF Site Setup menus, as in
Fig. 35 (a) and Fig. 36 (a).

6.6.2.1 Site Details

The Site Details Menu is an option for storing information about the site e.g.: Site Name Location, Sector,
Installer and Date. These parameters can be selected as in Fig. 36 (a) below. The Stored information can
be modified as shown below.

STATUS

POWER

(b)
STATUS
L O e

S
POWER

STATUS

(d)
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STATUS

(e)

Fig. 36 Site Configuration (a) Site Configuration submenu (b) Site Details (c) Site name edit (d) Site name
change from xx to xxx (e) New site name confirmation

6.6.2.2 Failure Mode Menu

Failure Mode Menu allows for a selection of the default TTA amplifier and a choice of different modes of
switching in amplifiers- if fault is detected by monitoring the device’s currents. Access the menu by
scrolling up/down to select the failure mode and the A or B amplifier as in Fig. 37 below.

A description of each of the four failure modes is given below.

STATUS

(b)

STATUS

0o
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STATUS

L o_

(d)
Fig. 37 Failure Mode Setup (a) Failure Mode menu selection (b) & (c) Failure Mode selection (d)
Amplifier selection

Standard Auto
> TTA

If a fault is detected in the TTA amplifier A, the unit will switch to the TTA amplifier B.

If a fault with the TTA amplifier B is detected, the unit will switch to the TTA Bypass Mode.
» BTS Control and Distribution Unit

If a fault is detected in the BTS C&DU, the unit will switch to the Bypass Mode.

Intelligent Auto
> TTA

If a fault is detected in the TTA amplifier A, the unit will switch to the TTA amplifier B.

If a fault with the TTA amplifier B is detected, the unit will switch back to the operational half-of-
qguadrature coupled the TTA amplifier A.

If a fault with half of the TTA amplifier A used above is detected, the unit will switch back to the operational
half-of-quadrature coupled the TTA amplifier B.

If a fault with half the TTA amplifier B used above is detected, the unit will switch to the Bypass Mode.
» BTS Control and Distribution Unit

If a fault is detected in the Control Unit, it will switch to the Bypass Mode.

Constant Gain

Constant Gain function is like the Intelligent Auto with the exception that is half amplifiers in TTA are
deployed, the unit will then attempt to change the attenuator setting to maintain the desired gain.
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Manual Mode
There is no automatic switching of amplifiers under failure conditions.

6.6.2.3 TTA RF Site Set Up Menu

This has been described in Section 6.2.3 (Manual) and Section 6.3 (Auto).

6.6.3 Test Mode Menu

This has been described in Section 6.2.4 except from the Antenna Test Mode. Enabling the Antenna Test
Mode sets the unit into test condition where the TTA is bypassed, and the Rx Antenna is connected to the
BTS Control Unit Front Test Port connector, see Fig. 38 (a). Back button allows to enable the mode
immediately as shown in Fig. 38 (b).

The unit will stay in this mode for a period set by the adjustable Timeout time. After this Timeout the unit
will return to a normal operation. During the time that the Antenna Test Mode is active the status LED will
flash green faster. When unit returns to a normal operation this LED changes back to a slower green flash.

STATUS

(a)

(b)
Fig. 38 Antenna Test Mode (a) Mode Enabled (b) Disabling the Test Mode

6.6.4 System Menu

Select this by selecting System from the Main Menu as in Fig. 39 below.
This allows access the following features:

=  Hardware Details

= Dateand Time
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= Network

= SNMP

= Display

= PSU System

= Audible Alarm
= Reboot

=  Factory Defaults

STATUS

!o_

o O —

POWER

Fig. 39 System Menu
6.6.4.1 Hardware Details

This allows access Hardware submenu details, as indicated in Fig. 40 below.

STATUS

Fig. 40 Hardware Details

The Hardware Details Menu (see Fig. 41) has submenus for:

= TTA
= Controller

The TTA menu can be selected by pressing button once the required hardware detail has been selected,
see Fig. 41 below.
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STATUS

._Oo_

Fig. 41 TTA Menu
The TTA/Controller menu as below can be scrolled down for additional details.

STATUS

(a)

(b)
Fig. 42 Hardware Details (a) TTA Details (b) Controller Details

Network window displays details on TTA/Controller Firmware, TTA Serial Number, Model Number as
shown in Fig. 42 (a) and (b).

6.6.4.2 Date and Time
This function allows the Date and Time to be adjusted as described in Section 6.2.1.
6.6.4.3 Network Setup

This menu allows to retrieve Network Settings (if they have been changed from default) to allow the GUI
to be used.

Also, Network Settings can be adjusted. Select Network submenu as shown in Fig. 43 below.
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STATUS

Fig. 43 Selecting Network Set Up

The following Network Settings can be modified: DHCP, IP address, Sub Net Mask, Default Gateway, and
DNS Server as shown in Fig. 44.

If a required setting is selected, it can further be modified as shown in Fig. 45 below.

STATUS

(b)
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STATUS

(b)
Fig. 45 Modifying Network Settings (a) Network submenu (b) IP address change
6.6.4.4 SNMP Settings

SNMP Settings can be retrieved by selecting SNMP option from the System Menu as in Fig. 46 below. The
following features and options can be set:

=  SNMP Enabled
=  SNMP Server IP address
=  SNMP Port

These features can be adjusted following the same logic as when Network Settings are selected.

STATUS

Qo__

(b)
Fig. 46  SNMP Settings (a) Selecting SNMP (b) SNMP submenu

6.6.4.5 Display
It can be retrieved by selecting Display option undeform the System Menu as shown in Fig. 47 below.

This allows the Backlight Timeout of the Front Panel display to be adjusted.
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STATUS

(a)

(b)

6.6.4.6  PSU Setup

STATUS

(a)

(b)
Fig. 48 Power Supply Setting (a) Selecting PSU (b) PSU Setup

PSU information can be retrieved by selecting PSU option from the System Menu as shown in Fig. 48 (a).

This allows setting up the power supplies within the BTS C&DU. PSU is set at the factory. Selected option
will be highlighted with star on the side as above in Fig. 48 (b).

6.6.4.7 Audible Alarm

This allows the audible Overpower Alarm to be either enabled or disabled as shown in Fig. 49 below.
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STATUS

(a)

(b)
Fig. 49 Audible Alarm (a) Selecting Audible Alarm (b) Enable/Disable option

6.6.4.8 Reboot

(a)

L
POWER

(b)
Fig. 50 Reboot setting (a) Selecting Reboot (b) Reboot
This allows to reboot the system as in Fig. 50 above.

6.6.4.9 Factory Settings

This function will reset webpage password to its factory default setting ‘admin’ as shown in Fig. 51 below.
This is useful in the case that the webpage password has been lost or forgotten. In addition, any
information manually setup in the BTS C&DU will be erased.
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(a)
STATUS

(b)
Fig. 51 Factory setting (a) Selecting option (b) Executing option
6.6.5 Alarms

The Alarms window allow to access to the Alarm submenu. Any active alarms will be displayed as below
in Fig. 52 (c). If no alarms are raised, ‘Normal” status will be displayed as in Fig. 52 (b)

STATUS

(a)

(b)
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STATUS

POWER

Fig. 52 Alarm setting (a) Alarm menu (b) Alarm shows “Normal” (c) Alarm Raised “TTA Comms”
7 SNMP Communication

SNMP Communication can be enabled, and address set up from Network Setup section as shown in Fig.
53 below. The SNMP Communication can be is found in the System Menu on the webpage GUI.

Alternatively, these settings can be accessed from the Front Panel in the SNMP in the System Menu as in
Fig. 46 above.

Information about the codes is sent when an SNMP alarm is raised and it is also available in MIB files in
the Downloads section of the webpage GUI as in Fig. 54, below.

Description of errors and codes can be found below in section 8.

(C coMPROD TTA System  UTC Time : 09-05-2023, 15:46:13PM  Browser Time : 09-05-2023, 11:46:13 AM admin

Simplifying RF Solutions

TTA Network E

" TTA Network
DHCP Client Dlatle *
IP Address 192.168.1.100 Netmask
Gateway DNS 8828
SNMP Traps Enecle *
Monitor IP Address 192.168.1.50 Port

Fig.53  Network Setup
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Simplifying RF Solutions

TTA System  UTC Time : 01-05-2023, 18:32:42 PM Browser Time : 01-05-2023, 14:32:42 PM

Download

= Download Info

EMS Ver 00.02
EMS File Name =-patch.tar.gz file upload. | File |
TTA Firmware File Name . ;0 -« hat' file upload. E

Fig. 54 MIB Files

8 Alarm information

Alarms description that can be displayed by the C&DU appears in the Table 6.

Alarm history display is sorted by alarm occurrence time, and it can be retrieved from the GUI, see Fig. 55.
It is possible to know whether an alarm has been triggered or not, and the time of occurrence/cancellation

is indicated.

Appendix A gives more details regarding all aspect of SNMP communication within the TTA system.

Table 6. Alarm List

TTA COMM ERR

BTS unit cannot communicate with the TTA unit.

TTA LNA A Fault ERR

The DC current consumption in the LNA A amplifier within the TTA unit is
outside of its normal operating range.

TTA LNA B Fault ERR

The DC current consumption in the LNA B amplifier within the TTA unit is
outside of its normal operating range.

RF Over Power ERR

A high-power signal was detected by the High-Level Carrier monitor
within the BTS Control and Distribution Unit.

PSU 1 Fault Err

This indicates a fault on internal power supply unit 1.

PSU 2 Fault Err

This indicates a fault on internal power supply unit 2.

C&DU Internal Err

This is triggered by a malfunction of the control board within the BTS
unit.
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C&DU Amp 1 Failure ERR | The DC current consumption in the quadrature amplifier 1 within the BTS
unit is outside of its normal operating range.

C&DU Amp 2 Failure ERR | The DC current consumption in the quadrature amplifier 2 within the BTS
unit is outside of its normal operating range.

LA | admin ¥

Click the bell at the top of the main screen.

Refresh

TTA System Reset Alarm 2023-05-01 12:55:26 Y 2023-05-01 12:55:26

Controller MCU Reset Alarm 2023-0501 12:55:24 20230501

Y 12:55:24

%

Controller Main Reset Alarm 2023-0501 12:55:20 20230501 12:55:20

TTA System Reset Alarm 2023-0501 12:5400 2023-05-01 123400

TTA Comms Error Occur Alarm 2023-05-01 1253739 2023-05-01 12:53:54

TTA System Reset Alarm 2023-05-01 12:52735 Y 2023-05-01 1252335

Controller MCU Reset Alarm 2023-05-01 12:52:33 2023-05-01 12:52:33

Controller Main Reset Alarm 2023-05-01 12:52:29 2023-05-01 128

TTA System Reset Alarm 2023-05-01 12:43:39 2023-05-01 12:43:

Controller MCU Reset Alarm 2023-05-01 12:43:38 2023-05-01 12

Controller Main Reset Alarm 2023-05-01 12:43:34 2023-05-01 12:43:

TTA System Reset Alarm 2023-05-01 12:42:38 Y 2023-05-01 12:42:38
TTA Comms Error Occur Alarm 2023-05-01 12:42:17 Y 2023-05-01 12:42:32
TTA System Reset Alarm 2023-05-01 12:41:35 Y 2023-05-01 12:41:35
Controller MCU Reset Alarm 2023-05-01 12:41:34 Y 2023-05-01 12:41:34
Controller Main Reset Alarm 2023-05-01 12:41:30 Y 2023-05-01 12:41:30
TTA System Reset Alarm 2023-05-01 12:32-42 Y 2023-05-01 12:32:42
Controller MCU Reset Alarm 2023-050112:32:39 Y 2023-05-01 12:3239

Fig. 55 Alarm history from the GUI
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