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1 INTRODUCTION

This document illustrates the applications and how to use the Radio Activity DMR base stations management

software.

Radio Activity DMR base stations can support a lot of applications and the management software is designed
with forms for reading the parameters that can change depending on the particular application.

For that reason the forms shown in this document may be different from the ones in use or they could not
appear in your application if the specific functionality is not enabled.

Some forms may be incomplete because it is a work in progress, please notify us errors or inconsistencies.
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2 CONCEPTS OVERVIEW

The Radio Activity DMR Base Station can include several TRX (master and slaves), where TRX refers to a

transmitter, one or many receivers, DSP, 10 board and a power supply.

Radio Activity DMR Base Stations allow many different applications: they can work like a single repeater or in a
radio network made of different repeaters linked together in different way such as Ethernet link, RF link.

The core of “physical layer” of the system is a unit which via software performs every function of signal
processing into radio station.

So, it is not necessary to add boards (like synchronizers, phase and amplitude equalizers, signal decoders,
modem, etc.) because the functions can be implemented by routines which can be freely matched, down-
loaded and with superior performance.

Communication and control functions of module are entrusted to a microprocessor which manages
communications with external world and with other equipment modules. The microprocessor is based on
LINUX operative system; it can manage a LAN ethernet 10/100 interface both for copper line and for optical
fiber links, it is equipped with 4 serial ports to manage radio modules, GPS, auxiliary devices, external hosts; it
is equipped with a Real Time Clock with tampon battery; it controls an embedded PLL to synchronize the
entire station upon an internal (VCTCXO 0.5 ppm) or external temporal reference. DSP module is equipped
with a synchronous serial port according RS485 standard levels, which can be programmed up to 16Mbit/s and
can be used to interconnect together more transceiver or additional equipments.

Main performed functions are the following:

Frequency self-tuning device
Deviation self-calibration device
Analogical and digital demodulation
RF circuits testing

Phase modulator calibration

RF output power control

Low frequency lines management
DMR protocols management

Digital signals processing
Management, conditioning and routing of traffic and remote control signals from and towards
external world

8888888888

Receiver can be supplied as single or double for space diversity reception. Main and diversity channels are
completely independent and coherent (sharing the same local oscillators) and they are designed according to
an heterodyne structure, with vectorial conversion to base-band.

Channel standard bandwidth is 12.5 KHz, but the receiver is prepared to accept also a settable channel
bandwidth of 25 KHz, 20 KHz, 10 KHz (with double funnel option) for special applications.

Receiver module is managed by a microcontroller unit whose program is hosted inside internal e2prom flash
memory to lower parasitic emissions. This FW can be loaded through serial connection. The microcontroller, in
addition to managing internal function of the unit, transfers measured parameters to the control unit through
115.2 Kb/s serial line.
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The board is realized with surface mounting components (SMD) to maximally reduce dimensions.
On the frontal panel 2 LEDs are placed for monitoring internal PLLs lock status.

Transmitter module is realized with surface mounting components (SMD) and it is housed in a shielded, 8TE
box for 220mm Eurocards, with an heatsink mounted on side, with a thermal resistance of about 1.2°K/W. The
unit can be extracted from the front side of the rack. On the frontal panel two LEDs are placed to monitor the
transmitter status.

Base-band functions, equalizing, limiting, low-pass filtering end eventual emphasis functions are performed by
the DSP unit, which provides also for nominal and maximum deviation calibration by looping modulator with
receiver.

Modulator is digital vector, then the synthesized signal by local oscillator implements the frequency shifting of
the signal which has been directly modulated in base-band by DSP unit and transferred to transmitter through
its | and Q components.

The amplifier is realized by three cascaded stages and RF output power regulation (between 1 and 25W) is
implemented by controlling the stages. Power amplifier works in C class and ensures a very high efficiency,
lowering the needed power from supply system and lowering the thermal dissipation inside the cabinet. Direct
and reflected output power are measured by a directional coupler. Power control circuit acts in a closed loop
and keeps constant the total power at MOSFET drain. Inside the module a thermal sensor is hosted and it is
directly connected to the internal microcontroller which enables the command for air forced cooling fan of the
cabinet if the temperature rises over 85°C. Anyway, if reflected power or mosfet temperature exceeds
protection threshold, regulation circuit will lower output power up to safe levels for transmitter.

The current flowing into final amplifier transistor is continuously monitored by microcontroller to verify the
correct functioning and to reveal any efficiency degradation.

The module is equipped with an harmonic filter to lower spurious emissions under required levels by existing
regulations.

Radio Activity DMR repeater is designed to be modular from both HW and SW point of view, to maximize its
flexibility and minimize costs, physical dimensions, consumptions.

Basic model already has all the characteristics to work as a double standard repeater with all the features of
analogical and digital service. It can be equipped with double receiver to counteract fading effects through
diversity space reception. It is set to host communication and synchronization embedded devices to make the
network expandable to a multi-frequency or single-frequency multi-site system, with different types of links,
operating with different transportation system topology, like microwave, UHF, optical fibers, IP connections.

Privileged communication interface is Ethernet standard type, compatible with more diffused technology. This
interface supports not only voice and data digital traffic, but also remote control management, which for
Radio Activity equipment is very powerful: it is possible to have a complete monitor system of equipment
status, it is possible to modify each parameter, to down-load each SW and configuration, launch self-test and
calibration functions, to perform specific tests through internal embedded function generators and software
analyzers of the station. For analogical voice traffic instead, a 2/4 wire and criteria line interface is available.
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Remote control service can be performed through an Ethernet connection pre-existing in the site, or through
GPRS modem which can be integrated into the station, or through the radio channel and another Radio
Activity station.

Fully modular structure allows to best configure the radio equipment, by adding and/or changing the required
HW and SW functional blocks, to work as simple repeater, multi-frequency multi-site repeater, single-
frequency multi-site repeater.

2.3 NETWORK

It is possible to configure the network in many different ways, with different kinds of links (Ethernet, RF,
Optical fibers)

2.3.1 MASTER BASE STATION IN “RF LINKED” NETWORKS

The master base station is equipped with a “voting system”, which select the “best” signal among all the
signals received by the Satellites and the local receiver(s).

Besides this the master sends the digital synchronization towards the satellites and, in the case of Base
Stations “RF linked” equalizes the absolute and group delay due to the RF channel.

2.3.2 SATELLITE BASE STATION IN “RF LINKED” NETWORKS

The duty of the Satellite is:
00 receiving the signals from the terminals and sending them to the Master through the RF link,
00 transmitting to the terminals the signals received by the Master (voted) through the RF link.

The satellite performs also the group delay and absolute delay equalization on broadcasting transceivers both
down link and up link.

Simulcast type networks operate on the same radio channel on the whole coverage area.

Communications can be both open and selective channel, semiduplex mode between mobile terminals or
duplex mode between Central and terminals. The network will make the automatic selection of accessing
terminals and will broadcast the signal on the same frequency throughout the coverage area. The terminals
are served regardless of their position as if they were covered by a single repeater.

((t)
()

fc

/(((( ))))
>

All transmitters send the same information signals
on the same carrier frequency
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2.4.1 SYNCHRONIZATION, VOTING AND EQUALIZATION

Simulcast radio network are able to realize the maximum radio coverage of the territory with minimum use of
radio frequency.

In a simulcast network, unlike a cellular system in which each cell is characterized by a particular frequency, all
the terminals operate at the same frequency, like a big cell.

Therefore it is necessary that the carriers of all transmitters are frequency locked and phase coherent with the
master one.

Frequency synchronism of the Radio Activity station can be extracted from multiple sources, depending on
network needs and the references availability, and transmitted to all the base stations from the master one.

This signal is received from all the satellites that reset their clock on it.
In this way all satellites are zeroed in frequency compared to master and then zeroed between them.

If there is not a good frequency synchronization the quality of communication considerably decreases in the
equal fields strenght areas.

Another essential function of Radie Aetivity Simulcast networks is the voting, which is the method by which
the best signal received from the network is continuously selected. The signal voted is sent to the satellite and
then diffused in the whole coverage area.

Simulcast networks require also particular attention in the choice of media linking the various stations. The
characteristics of these media must be such as to make as much as possible identical signs of low frequency
(audio) that each station must retransmit.

For that reason simulcast networks made by padieo Activity employ equalization devices based on Digital
Signal Processing, which are able to automatically minimize the differences between the media paths

This feature allows to use a large family of communication media, including time-varying lines as pupinized
copper, presenting considerable variations in temperature, or as non-dedicated telephone lines and therefore
subjected to variations of delay and BF response.

(((( 1)))
/ TRX
RF broad. // VHF e/\][ SLAVEZ2
Km2 , :
/ MUX_2 | o
4 delay |
// (( () ) ) :
a 7 |
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(“‘ ‘)) i
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é TR i][él MASTER

Linear simulcast network configuration
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Star simulcast network configuration

DMR digital protocol is based upon two TDMA (Time Division Multiple Access) managed timeslots on the same
12.5 KHz wide radio channel. This means that through the same radio channel broadcast by radio network,
two digital communications can be established, and the radio channel capacity is doubled. The use of two
timeslots allows also to exchange control signalling while radio communication is in progress, in order to
manage, for example, the communication priority or to remote control the terminals functionality .

—>
12.5KHz

CH3 CH1
CH4 CH2
30ms oK P Frequency
C|C|C|C|Cc|C|C|C Two contemporary
HIHIHIHIHIHIHIH and |nd|p_en:|_ent
12|1]2]1]2]1]2 the same frequency
/ Time carrier

Group 1 Group 2
A physical radio channel is identified by a couple of frequencies (Duplex and Semiduplex).

Digital modulation requested by DMR standard (4FSK) allows an increased data transmission capacity
compared with analogical traditional systems. In fact the system supports data transmission speed up to 9.6
Kb/s over the 12.5 KHz wide radio channel. It is possible then to implement data services with added value
between terminals and the operative central, like for example radio traffic management and messages,
localization through GPS (Global Positioning System) management, telemetry, with performances greatly
better then what analogical systems can offer
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2.5.1 ALARM MESSAGES

This feature of Radio Activity DMR Base Stations allows the user to bind some events with the sending of short
text messages: when a certain event occurs, the user will receive the text message on the designed mobile
terminal and a warning message when the problem is resolved (see Alarm Events Setup).
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3 INSTALLATION

To use the DMR-Manager properly and to the correct management of the Radio Activity DMR Base Stations it
is necessary to have a PC and a LAN connection.

3.1

The following operating systems are supported:
oo Windows XP°
co Windows Vista™ 32 bit
co Windows 7
Not supported:
oo Windows NT
Windows 9x
Windows ME
Windows 2000

64 bit Windows Vista™ versions

8 8 8 8

The processor must fit the following requirements:

Operating system: ............... Microsoft Windows XP" SP2 or Windows Vista™ 32 bit or Windows 7.
Processor: ....ccccccvveeeecvveeennns Intel Pentium” or compatible.

Y o JT=Te IR 700 MHz (Minimum).

MemMOory: ....cccovveecreeeereeenen. 64 MB (Minimum).

Disk space: ...ccccevveerriciveennnns ~30 MB.

L0 LAN and/or serial port.

DMR_Manager is normally distributed on a CD ROM. To install the program insert the CD ROM in the CD
reader and then run the installation script, depending on the particular operating system in use.

3.2.1 INSTALLATION ON WINDOWS XP® OPERATING SYSTEMS

To install DMR_Manager double click the file:

c0 Setup2000.bat for Windows 2000 operating systems;
00 SetupXP.bat for Windows XP operating systems.

The program creates the folder Radio_Activity in the program folder (normally C: \Program Files)
3.2.2 INSTALLATION ON WINDOWS VISTA™QOR WINDOWS 7 OPERATING SYSTEM

Run SetupVista.bat as Administrator (click with the right button on SetupVista.bat, then click on
Run as Administrator)

The folder Radio_Activity will be createdon C:\.
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It is possible to create a link on the desktop of the file DMR Manager.exe, from Radio Activity
folder: click with the right button on DMR Manager . exe, then click on Send to, click on Desktop.

Double click on Unistall .bat

Run Unistall.bat as Administrator (click with the right button on Unistall.bat, then click on Run
as Administrator).
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4 PROGRAM STARTUP

To start the program:

o double clickon DMR Manager.exe in the Radio_Activity folder;

00 double click on the link created on the desktop.

4.1 CONNECTION SETLIP

After the welcome screen, the connection setup mask will appear:

Connection setup E|
i~ Prafile
i~ Select mode -
| Metwork [TCPIP) x|
- TEPAF settings: - 1 Setial port settngs
IF £ddes: / Hosthame Speed [aps] - ;
|182-651.160 Char bits l——‘_‘]
TrP Prrt 40C0 i
PFarity v ;
i~ Device conmol zetings — . Stop bite j
Hiw Flows contral |
Lonnechion thiough Moderr |
I Uzhre &ddress |hes) i MHurnaer
b nrdern Ripzet J
|
Hewninfile | Tielete profie | Fut | i ]

The equipment can be accessed through LAN or through Asynchronous Serial Port: you can choose by this
form the connection mode and specify the proper parameters.

The connection mode and the connection parameters are normally stored on the PC under the item

, which you can modify according to your needs.

Selecting the item | Default | it is possible to set the profile that will be used when the program start up (if
the loaded profile already is the defined profile, the | Default | button will not be active).

-Profila—

]Ennnessinne LAk _7_1

|Conneszione Senale
| Conneszione LAN
DkF 140
DKE 150

e [T 71T ] i |

You can now modify an existent profile, or create a new one clicking on | New profile

In both cases you must choose the connection mode (IP LAN or COM1-COMS9 serial connection)

A serial connection requires the setting of the following parameters:
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port speed (600 bps — 115,2 Kbps);

bit per character (7 — 8);

parity (nothing, even, odd);

stop bit (1 -2)

possibility of activating the HW control flow (RTS/CTS)

possibility of activating a connection through a modem rather than a direct connection (if this is the
case you must specify the phone number and the | Modem Reset I button will be activated).

8 8 8 8 88

Speed [bpz] l—_|
Char bits T
Parity l—_|
Stap bits l—_|
Hv Flowe control ]

Connection through Modem [

MHurnber

todem Resat |

The requested parameters for a LAN connection are only the IP address and the TCP port (normally port 4000)
necessary for the remote control:

TCRAP settings

IP Addrezs ¢ Hosthame
|192.168.1.160

TLCP Poit 4000

You can also specify the remote control address of the device (if you do not select the item

[ Define Address (hex) ] the broadcast address will be used)

Note:  Normally you need not to specify the remote control address. You must specify it if you want to
connect to the remote device through the RF channel of the local one (future feature), or if you have a
Base Station configured as 1+1 and you want to connect to a TRX even if it isn’t the active one.

If you have made a simple change of the parameters of an existing profile, the program automatically require
saving the modified parameters:

Connection setup

2 1he conficurzion hes changed,
.

~ Waoald you like ko save?

You can save the parameters in the case of permanent change, but it is also possible to continue with the
modified parameters not saved: in this case a subsequent restart of the program will present the original
parameters on the profile you worked with.
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When you create a new profile, before going on,you have to save it clicking | New profile |:

Mew profile | Delete profile | E wit | k. I

The program will require a name to store the new profile:

Save Profile as

[rofle Mare

Annla

Clicking the remote control system will be activated.

Note: Clicking | Exit | will cause the termination of the program; if you saved a changed profile, or it has

been created a new one, these changes will be maintained.

4.2 REMOTE CONTRO| CONNECTION | OST

If the DMR_Manager close the logical connection, two cases are possible:

oo |If there is a serial bus connection, the device just do not react to the solicitations;
00 If there is a LAN connection, the lost of the connection will be reported by a specific form:

Communications

@ Error opening socket connection

Raqu 46&"” Reserved Document — Don’t forward without authorization
I S— Page 15 of 51




DMR_Manager Operating Manual 2011/07/04 Version 1v2

5 MAIN MENU WINDOW

Once the logical connection is established, the main menu window will appear:

DME_Manager 0.2.60 - RA-DMR equipments control and test - TRX Repeater 160
DYR_Manager Addresses  Software DSF “est RADMR 7

Communications - 0 Status Buffer
[~ Sent 1 ] 40 00 02 20 27 43 75 1D
04 00 00 00 27 8C Ol 10
0Z 24 C1 40 08 00 CO 94 13 03 00 00 OL 30 00 00 16 37

00 00 00 00 3B FE 00 7E

0l 40 06 03 00 30 20 FF
FF &2 57 LD 45 7T 00 20

7F FF F7 FF FF FF FF FF
FF FF F? IF FF FI FF FF

e e 7F FF F? FF FF FF FF FF
IF FF F7 IF FF FI FF FF
0 Z5 42 CO 03 00 CO 00 4C 00 40 00 123 82 Z0 27 43 75 OC 04 00 00 OO0
L4 BU UL UU UL UU LL EU UL LU Le UY UL UL UL LU SE KE UL YE UL 24U Us 0% 41 0F 01 01 00 04 FF
L0 &3 01 30 £0 FF FF &3 57 50 45 7F 01 00 FF FF FF FF FF FF 7F FF F7 FF 00 00 €3 0% 20 12
7F FF FF FF FF FF FF FF FF FF 7F FF FF IF FF FF FF FF FF FF 7F FF F7 '
IN &2 41 NA N1 A" ©NoN4 FF FR OO0 N0 A3 AR R0 17 12 N 44 N3 Bing 1
. Direct Sending [azcii hex] Send 1 [ Statistics
Excharged Massages | 2
Incorrect Messagzs n
Errcr Rate [%£] 1.0

Parametric Commands

et sin: Read irite j . I Loc onfile Elark j
|

Esit |

Many of the functions that can be activated here are dedicated to control activities /factory diagnostics that
the user is not normally required to do (unless this is required by technical staff).

Note:  Many of the functions activable here can seriously compromise the entire system: it is recommended
to not “try” anything and be very cautious when you perform some actions on the request of
technical staff.

The elements of this window useful for the user are:

co The green/red light on the top right of the communications section;

0 Menu bar items

oo The boxes [ Direct Sending | and [ Parametric Commands

In these last two boxes you can have a direct visual feedback on the exchange of information between the PC
and the device connected. During the normal activities of monitoring/diagnostics the PC interrogates the
device and the device responds to it. The absence of data in one of the two boxes indicates a problem on the
physical link or on the connection parameters set.
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The green/red light on the top right displays the result of the “interrogations” made by the PC:

Action Light colour

Interrogation sent by the PC, waiting for an equipment reply Yellow

The equipment has sent the reply into a predefined timeout

No reply from the equipment into a predefined timeout

The PC sent an interrogation which do not require any reply
from the equipment (special cases)

All the items in the Menu bar are illustrated in the following paragraphs.

5.1 DMR MANAGER

DMR_Manager 0.
Address

DMR_Manager

Select Language

Ezit

Menu item Description

Allows the user to choose the DMR_Manager language (English,
Select language .
Italian, French)

Exit Terminates the current session of DMR_Manager

5.2 SOETWARE
.60 - RA-DMR equij

DSF  Te

| Wersions |

| Download ]
Menu item Description
Software This menu item is about the software on the Base Station
Versi Shows the current version and the emission date of all the software

ersions
modules in the Base Station
Download Allows the user to update the software on the Base Station
Radio ‘Cﬁny Reserved Document — Don’t forward without authorization
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DMR_Manager Addresses  Software DSP Test QE-SeliiEN 7

Setup o
Communications Radio Configuration > — Status Buffer
Cantrals »
Sent Restart... 3 | 40 00 02 20 27 43 75 0D
anfigur ations Lt . 04 00 00 DO 27 8C 0L 00
0z 24 CO 40 04 00 00 00 70 40 oo z  SomiEurations LAy 00 00 OL 20 00 00 16 07
Connect Terminl 00 00 00 OO0 9 FE 00 7E
01 40 06 02 00 20 20 FF
FF 23 £7 ED 45 7F 00 00
FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
Received — FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
02 25 40 CO 05 00 OO0 OO0 00 70 40 00 FF FF 05 20 FE FE FE FF FD FD FD
F» FE FF FD FF 00 FE FD FD FE FI» FBE FC 00 FF FC FE FE FD FE FC FF FE 03 41 05 01 0l 0O 04 FF
FE FD FE FE FE FE FE FE FF FE FE FF FE FE FE FE FF FF FC FD FF FD FE FF 00 00 &9 08 30 1Z 12
FE FF FE FC FD FE FD 1z SE 03
Fing
Direct Sending [azcii hex] Send i Statistice
" Exchanged Messages [3
Incorrect Messages i}
Error Rate [%] 0,00
Parametric Commands
S ocitherirhg: Fead WATibE: I~ Logon file Blank
Esit |
Menu item Description
RA-DMR Settings and configurations of the Base Station
Setup Allows the user to display and modify the general settings

Radio Configuration

Allows the user to display and modify the TRX configurations

Controls

settings

Allows the user to real time monitor the radio and to modify some

Restart

Allows the user to restart the system or the TRX or the DSP

Configurations utility

configurations from the PC

Allows saving on the PC and loading the whole TRX and/or the DSP

Radio Activity
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6 MENU DETAILS

A detailed description of all the menu items follows.

.60 - RA-DMR equij

Software

Versions
| Download ]

Clicking | Software | 2> | Versions | the following form will appear:

6.1.1 VERSIONS

Sw VYersions - TRX MASTER VHF TEST

—RA-DMRB
Mame Yerzion Date Customization
| ra_dmr | 0.9.AC | 20011419 | 0000 [Standard)
—RA SW Library - - ~DSP
Mame Yerzion Date MHame Wersion Date
| ra_library | 2930 | 201101410 | DSP | DoO1-1C | M/A
5% Modules - - ~ Penpheral Modulesz
Mame Yerzion Date MHame Boot GET
| edsp_main | 0.9.AC | 2011401419 | Primary BX | 0106 | 0136
| gest_io | 0.9.AC | 2011401419 | Primarp TX | 0106 | 0136
| oest_gps | 09AC | 2011401419
| edsp_ptel | 09AC | 201101419
| trx_main | 09AC | 201101419 |SW 497 Hosted | 0106 | 0136
| dmr_net mgr | 089AC | 2011/01/20 .
‘ Fimad ] e

This form shows the current version and the emission date of all the software modules in the Base Station

Click | Read ] to refresh the data in the window; click | Close Jto close the window.

6.1.2 DOWNLOAD

.60 - RA-DMR equij

Software

| Wersions
| Download ]

Clicking | Software | 2> | Download ] the following form will appear:

M’g 459"”] Reserved Document — Don’t forward without authorization
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Software Upgrade - TRX MASTER VHF TEST

" Boat pP 497
" Main pP 497

Source File

|C:\ProgrammitFadio_ActivighDMP_ManagersS oftware StoredPia, DMPNra_dme_09ac_2011-01-13_pre.tar.gz

Davwnload

Cloze

This form allows the user to update the whole or a part of the software of the Base Station.

In the section | Source File

of the form the name of the file to download will appear with its complete path.

If this field is empty or the name/path is not correct click B to choose the right file to download.

Once you have chosen the file clicking , to download the file click on .

Seleziona 1l file immagine

Lerca jn: ]Ej UMH_Manager l] - ] £F B
3 \Z)Calibration Reports
;,,; § (C5) Configurazioni
Documenti (5)Failire Repnrts
recenti (S1cone
'T C3mi
- (CLingue
Dresklop (iLogs
- [CaManudle dusa
J ) Software Stare
) ra_dm_£009-06-26_0950.tar.gz
Documenti
Fiizorze del
cunpule
g M file: [~ i ZON5-E-75_ 1350 tar o | &pri |
Riznrze i rete Tipo file: ]:‘acchetto di aggiomamento per Z-D5F (% tar. gz) Lj Arnulla
™ apriin sola lettura

Aggivinemenio Suflware - TRX Repealer 160

- [tem

* EDSP
£ VETEXD
AP

" BootA97
7 Main 407

- File origne

|C:\FrogrammitR adio_Activiy\DM3_Managerya_dmi_2009-06-26_0550tar gz

Letura filz d ongine

The new software will be effective after a restart, therefore, once the download is completed, you are

prompted to restart the TRX immediately:

51 5
\:?/ [ro o wank ko postark Ehe DSM now

ol Mo

The user can choose to restart the system immediately or to postpone the restart.

Note:

The cold restart will close the logical connection.

To download the DSP software you have to select the right .idm file.

Radio Activity
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Sullware Upgraile - TRX Repealer 160

- [tem Sorce File

" EDSP [CALavorc DSPA21 Betest_vw5TR_DbRibinstrs_drr_2008-03-21_DO0T-03.icm
WETERD
& N5P
" BootA97
£ Main 497
= I Letura i d orpine T

The new software will be effective after a restart, therefore, once the download is completed, you are

prompted to restart the DSP immediately, clicking @:

\g/ Do you want ko rostark the DM now?

ol Mo

The user can choose to restart the system immediately or to postpone the restart.

The |VCTCXO , | Boot 497 | and | Main 497 | options are used to upgrade the software of the peripheral

modules (TX and RX). They may be used only on request of the technical staff.

6.2

Setup

i
Communications Radio Configuration  » B= Status Buffer
Contrals 3
iant Restart... 3 40 00 0z 20 27 43 75 OD
3 5 v - 04 00 00 00 27 8C 01 00
Configurations Lkl
0z 24 CO 40 04 00 00 OO0 70 40 00 2 oulgurations. HEity 00 00 01 30 00 00 16 07
[_HEgonect fermingl 00 00 00 00 3B FE 00 7E
0l 40 06 03 00 20 Z0 FF
FF 23 57 5D 45 7F 00 00
FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
Received — FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
0Z 5 40 CO OF 00 00 0O 00 70 40 00 FF FF 0OE Z0 FE FE FE FF FD FD FD
FI» FE FF FIr FF 00 FE FD FD FE FD» FE FC 00 FF FC FE FE FDIr FE FC FF FE 03 41 0O 01 01 00 O FF
FE FD FE FE FE FE FE FE FF FE FE FF FE FE FE FE FF FF FC FD FF FD FE FF 00 00 63 08 30 12 12
FE FF FE FC FD FE FD 1z §B 03
Ping
Direct 5ending [ascii hex] Send 1 Statistics
“ Exchanged Messages i
Incomect Meszages a
Errar Rate [Z] 0,00
Parametric Commands
il te ST Read Wwite I Logon file Blank
Exit |
ents control and test - TRX Repeater 160
E x ?
4 Date and Time
o Configuration  # E-DSF Configuration al
Zonkrols 4 GP3 [ GPR3 Configuration
Restart... » System Configuration
Configurations Utility Operating Parameters
Connect Terminal Startup Cormmands
Radio Activi
P . . .
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Menu item Description

Setup System’s general settings
Allows the user to update the date and the time clock of the device

Date and Time basing on the time of the PC. To perform this operation you must
switch the device in Off-Line mode (see start-up commands)

E-DSP configuration Configures the E-DSP board

GPS/GPRS configuration Configures the GPS/GPRS module

Operating parameters Configures the TRX working parameters

Startup status Configures the startup mode of the equipment

6.2.1.1 DATE AND TIME

Date and Time setting - TRX Repeater 160 Elz:@]

E-DSP 01A10/2009 15.11.55 o
Carnauter 0171072009 15.05.32 Cluzses

Allows the user to update the real time clock of the Base Station basing on the time of the PC. To perform this
operation you must switch the device in Off-Line mode (see

STARTUP ) and click

6.2.1.2 E-DSP CONFIGURATION

Main Configuration - TRX MASTER YHF TEST

E-DSP Name TRX Data IP zettings
Hame

[ Radio &ctivity | MASTER WHF TEST IF Address 192.168.1.237

TR Serial No. | 160RA1556 Subnet Mask 25, 255, 255.0
Remote Control Default Gateway 0.0.0.0
Phyiieal & e el IT Communication Serial Ports
Multipoint Address [hex] a0 Ausiliary E-DSP(z]-
Group Address [hes] 20 Speed [bps] |230,4 k ﬂ

Serial Connection

Speed [bps] |—_|1 52k = - Peripheral Modules [ % enial = w1 0000007

Ha Flow control [ 3peed [bps] |115'2 i ﬂ
Read from File
La&N Connection GPS Write on File
IP Part [ a0 Speed[bpsl  [4800 - Read |
Write ]

This form allows to set some fundamental parameters of the Base Station. | Name |a||ows the user to specify

a name to facilitate the identification of the Base Station: this name will appear in the title bar of all the

windows related to this equipment. The | Remote Controll section allows to specify the remote control

parameters of the device.

Click | Read | or |Write to read/save the current settings.
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Click | Write on file | | Read from file | to save or read a configuration on/from a file on the PC.

Remote Control

Phyzical Address [hex] a0
kultipoint &ddress [hex] a0

Sernial Connection
Speed [bps] 115.2 K -
Hw¢ Flow control B

LA Connection -

TCF Part AD00

The form [ TCP/IP settings

TCP/IP settings

I Address 1921681160

|
Subnet Mask | 285 25525500
|

Default G ateway 0.0.0n

allows to set the data network basic parameters of the Base Station.

6.2.1.3 GPS/GPRS CONFIGURATION

GPS/GPRS Configuration - TRX Repeater 160

Configuration

Enable GPS/3P3S module i Fead from ile

Handle PPS sigral validity 3 whie uri Fil

Enable incoming G5k call: | | Al | .......................................
wite | | Claza

This form allows to set the GPS/GPRS module functionalities.

Click | Read | or |Write to read/save the current settings.

Click | Write on file | or | Read from file | to save or read a configuration to/from a file on the PC.

Radio Acti Reserved Document — Don’t forward without authorization
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6.2.1.4 STARTUP STATUS

Startup Status - TRX MASTER YHF TEST

~E-DSF Role
Start TRX layer [v " Force Main
" Force Aus
Start DMR layer v & Auto
— EXT-1 Alarm i ExT-2 Alarm
i~ Contact quiescent status — i~ Contact quiescent status —

NO NC MO NE | z 5
- - irite
Farce dlarm B Force &larm B
! ) Cloze

This form contains the start commands of the Base Station.

If the | ... ON-LINE | button is not checked, the TRX is not active but can react to Remote Control commands:

therefore it is possible to update software, configurations and settings. If this button is checked, the TRX is

online and fully working.

Click | Read | or |Write to read/save the current settings.

6.2.2 RADIO CONFIGURATION

eguipments control and test - TRX MASTER VHF TEST

Test Ea-Bvg=8 Collaudo 7
Setup

Radio Configuration TRX Operating Modes taty

-

Confrols » Channels Table -
Restart... ¥ TX Control
:T Configurations Utility R¥ Contral
Operation on EEP Test AF
Connetti Terminale Audio Lines Configuration
Factory Default Multichannel
Seriglizzazione TRX AFC
Subtone/Supertone
Analog Voter
DMR. Layer Configuration
DMR. Operating Modes
| DMR Services Definition
7 00 50 00 A0 90 52 gl o4 Alsfin Events Setup
0 00 00 00 1E 18 01 00 B2 HT.
4 00 00 00 OO0 00 00 00 00 OO0 00 Q00 OO0 a0 -||
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Menu item Description
Radio Configuration TRX configurations
TRX Operating modes Sets TRX operating mode
Channels table Displays/setting channel parameters
TX control Displays/setting TX parameters
RX control Displays/setting RX parameters
Test AF Allows to test the internal audio chain
Audio Lines configuration Displays/setting Audio lines
Multichannel Displays/setting Multichannel parameters
AFC Displays/setting synchronism status
Subtone/Supertone Displays/setting Subaudio/Superaudio parameters
Analog Voter Displays the Analog voter
DMR Layer configuration Displays/setting DMR parameters
DMR Operatin modes Displays/setting TRX parameters in case of radio network
DMR Services definition Allows to set parameters if using Motorola DMR terminals
Alarm event setup Allows the user to bind some events with the sending of short text
messages.
Radio Acfivity Reserved Document — Don’t forward without authorization
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6.2.2.1 TRX OPERATING MODES

TRX Operating Modes - TRX MASTER VHF TEST

~ TRX Configuration -

1~ Operative mode 1~ Configuration -
Master TR of Wired Simulcast Network, L] I Activating TRX
W Enabling T
[ TR with multiple R
i Service - W Enabling Primary R
Duples L] [ Erabling Tetian B
[~ Enabling Diversity B3
e ¥ Enabling Fepeater Mode
| [~ Enabling Dual Charneling
Stand Alone L] [ Enabling Line 3

Set Default Values

¥ Enabling Line 2
W Enabling Line 1
[ Enabling Line 0
] [ Enabling B Self-test

Aux 1
Bux 2
Aus 3
Aus 4
A G
Aux B
Bux 7
Aux g

i Auxiliary TRX([s])

Present

-

R R R R m

~Service Class

TLCID IP Address o Repeater / Radio Networks

" Paoint-to-Point Links

| Serial = 010000003

Read from File

“Wwiite on File

Read ]

it ] |

Menu item Description
Configuration TRX configuration
Activating TRX The TX is active
Enabling TX The TX is available

TRX with multiple RX

Tx with multiple receiver

Enabling primary RX

Primary receiver active

Enabling secondary

Secondary receiver active

Enabling tertiary RX

Tertiary receiver active

Enabling diversity RX

Primary receiver with diversity option

Enabling repeater mode

Switches from fixed station to repeater station

Enabling dual channeling

Enables dual 12,5 and 25KHz channeling filters on the RX module

Enabling Line 3

Unused

Enabling Line 2

Enables PCM audio compression over Ethernet

Enabling Line 1

Enables audio frequency line interface

Enabling Line O

Unused

Enabling RX Self-test

Enable automatic RX test function at fixe time intervals

Radio Activity
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Menu item

Description

Operating modes

Radio operating mode

No configured Radio

No options selected

Subscriber point-point

Telephone point to point radio link, subscriber side

User point to point

Telephone point to point radio link, user side

2/4 wires point to point

Point to point radio link, 2/4 wires

Duplex repeater

Repeater

Satellite link side

RF link in a satellite, iso-frequency network

Satellite local transmitter side

Local transmitter in a satellite, iso-frequency network

Master

Master in iso-frequency networks

Master Il

Sub master in iso-frequency network

ISO satellite 2/4 wires intermediate

Intermediate satellite in wire linked linear iso-frequency network

ISO terminal satellite 2/4 wires

Terminal satellite in wire linked linear iso-frequency network

Master ISO 2/4 wires

Master in wire linked linear iso-frequency network

Multiple RX master

Multiple receiver RF linked master

Line 0 Auxiliary line interface
Line 1 Auxiliary line interface
Line 2 Auxiliary line interface
Line 3 Auxiliary line interface

Special applications

Customized applications

Menu item Description
Service Communication service type

Simplex Refers to a communication that occurs in one direction only.

Semiduplex Refers to a communication that occurs in both directions, only one direction at time.
Duplex Refers to a communication that occurs in both directions at the same time.
Menu item Description

Type Radio configuration

Available Available to define

Normal TRX of a Base Station configured as 1+1 (active)

Backup TRX of a Base Station configured as 1+1 (hot spare)

Stand alone Base Station configured as 1+0

6.2.2.2 CHANNELS TABLE

The channels table displays all the parameters associated with all channels set in the Base Station.

To open the channel table click on,l Radio configuration 9' Channels table |, as shown in the figure.

Radio Activity
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DME_Manager 0.2.60 - RA-DMR equipments control and test - TRX Repeater 160

DYR_Manager Addresses  Software DSF

“est

RA-DME S

Communications

Sent

Canfiguratinn
ontrols
Restart...

02 24 C1 40 14 04 C1 26 DE 03

Received

Configurations UEliky
Connec: Terminal

Ciperating Mades tus Buffer

Land ~ R4

DEP control
T# control
Fux control

AF Tesl

ALdio Linzs Setdngs
rMulticiarnel

AFC

Sub-audio | Supsr-audo
Aralog Yoker

DMR. Parameters

LU B 40 ab AK LU =¥ LS 4 US

Direct Sending [ascii hex]

02 25 41 £O 15 00 €4 01 OC 00 LO 8Z 03 00 10 S0 C1 01

Rezdio network, paremesers
Mokorola Metwork Definition
Alarm Events Setur

Send

Parametric Commands

Asci hes sring:

Excharoed Mzssanes 17F
Incorrect Messagzs n
Errcr Rate [%£] 1.0
Fead ‘wiite 1 I Loc onfile Elark

Ping

Statistics

Exit

Channels Table - TRX Repeater 160

Channcl 0 Channcl 1 | Chennel 2 Channcl 3 | Channcl 4 | Channzl & | t
Chaansl Mame Channsl 0 Caannsl 1 Chznnel 2 Channsal 3 Channel 4 Channsl 5 t
Channel precant as s fae “fas “as -
Channsl snabled e RCH LCH e o “ag
TR= mode | ANAHETSI+MOTO  ANAHETEI4MOTO  AMA-ETSI+MOTO  AMA+ETESI+MOTO  ANAHSTSIHMOTO  ANAHETEI+MOTO  AMA
“hannels spacing [kHz] 125 e 12,5 AL Akt AN
T Frequency [KHz] £43500,000 443522500 443E25,0C0 443537,500 448550,000 428562,500 4
Primaty R Frequency [KHz] £38500,000 433522500 433E25,0C0 438537,500 433550,000 438562.500 4
Secondary RX Freguency [KHz] 0,010 0,000 0,000 0,030 0,000 0 000
Trerhary R Freqnency [KHz] 1,17 n,nnr 1,1 1,17 n,nnr .nnn
Simp ey Frequency Shift Mn Nn Mn Mn ko Nn
=% Prwer [17] 1 1 1 1 1 1
Maxirmiire cantinn s -rassm. -ime [5] n 1 n n f n
Trensm. closure delsy [ms] 500 510 50C 500 500 500
T# DCS Zode [oct] &0 = £ % 3 i
k¥ DCS Code [oct] a5 % G = 5 e
TX TCS Frequency [Hz] 123,85 123.5 123,85 123.5
R TCS Frequency [Hz] 1235 1235 1235 1235
R Eme-gency TCS Frequency [Hz] 0,0 3.0 0,0 0,0
R TCS hald time [ms] 510 50C 500 500
Sub-aucio tone deviaton [Hz] 230 250 250 250
Super-audio Frequency [Hz] ] o ] 1]
R¥ Scuelch level [d3] 20,0 0,0 20,0 20,0
R¥ Squelch Hysteresis [d3] 6,0 5,0 6,0 6,0
R DM Colour Code {main] | 1 1 1 1 1
T DM Colour Code {main) 1 1 1 i 1
R DMR ColoLr Coce {aux) 1 1 1 1 1
Tw DMR Colowr Coce {aux) 1 1 1 1 1
[« | 2
‘wiite on File ‘ Read frcm File ‘ it-data ‘ witke on TR Read rom TR | Cose

The parameters of the channels table are reported i

Radio Activity
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Channel name

Channel present

Presence of the channel

Channel enabled

Enabling of the channel

TRX Mode

Indicates all of the possible transmission mode allowed: Analog,
compatible with ETSI standard, compatible with Motorola terminals

Channel spacing [KHz]

Allows to choose the channel spacing: 25KHz, 20KHz, 12.5KHz, 10KHz

TX Frequency [KHz]

Transmission frequency

Primary RX frequency [KHz]

Receiving frequency of the primary receiver

Secondary RX frequency [KHz]

Receiving frequency of the secondary receiver

Tertiary RX frequency [KHz]

Receiving frequency of the tertiary receiver

Simplex frequency shift

If set, when the TX is active, the RX frequency is shifted to avoid
interferences. This is meaningful only for simplex operating mode.

TX power [W]

Transmission power

Maximum continuous transmission [s]

Maximum time allowed for continuous transmission (if 0, this option
is not active)

Transmission closure delay [ms]

Time before carrier off after the end of the communication

TX DCS code [oct]

Allows to choose a DCS code to transmit (Octal notation)

RX DCS code [oct]

Allows to choose a DCS code to receive (Octal notation)

TX TCS frequency [Hz]

Allows to set a subaudio tone to transmit

RX TCS frequency [Hz]

Allows to set a subaudio tone to receive

RX emergency TCS frequency [Hz]

Allows to set an emergency subaudio tone to receive

RX TCS hold time [ms]

Time before TCS off after the end of the communication

Subaudio tone deviation

Subaudio deviation

Superaudio frequency [Hz]

Superaudio frequency

RX squelch level [dB]

Allows to set a squelch opening level

RX squelch Hysteresis [db]

Difference between squelch opening and closure levels

DMR colour code RX Main

RX colour code

DMR colour code TX Main

TX colour code

DMR colour code RX aux

RX emergency colour code

DMR colour code TX aux

TX emergency colour code

To modify the channel parameters click on the column of the channel to modify...

Radio Activity
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Channels Table - TRX Repeater 160

Channcl 20 | Channcl 21 | Channcl 22 | Channcl 23 | Channcl 24
Chaansl Mame Channsl 20 Channal 21 Channsl 22 Channsl 23
Channsl present CH WCH ECH e “
Channsl snabled e RCH LCH e “
TR= mode [ ANAHETSI+HMOTS  AMNAHETSI4MOTSO  AMA-ETEI+MOTO  AMA+ETEI+MOTO
“hannels spacing [kHz] Ak agis 12,5 i
T Frequency [KHz] £43750,000 443762 ,500 443775,0C0 448787,500
Primaty R Frequency [KHz] £358750,000 433762,500 438775,0C0 438787,500
Secondary RX Freguency [KHz] 0,010 0,000 0,000 0,010
Trerhary R Freqnency [KHz] 1,17 n,nnr 1,1 1,17
Simp ey Frequency Shift Mn Nn Mn Mn
T Prwer [W] 1 i 1 1
Maxirmiire cantinn s -rassm. -ime [5] n 1 n n
Trensm. closure delsy [ms] 500 510 50C 500
T# DCS Zode [oct] &0 e £ i
k¥ DCS Code [oct] = Sy G =
TX TCS Frequency [Hz] 123,85 123.5
R TCS Frequency [Hz] 1235 1235
R Eme-gency TCS Frequency [Hz] 0.0 3.0
R TCS hald time [ms] 510 50C
Sub-aucio tone deviaton [Hz] 230 25¢C
Super-audio Frequency [Hz] ] o
R¥ Scuelch level [d3] 20,0 0,0
R¥ Squelch Hysteresis [d3] 6,0 5,0
R DM Colour Code {main] | 1 1
T DM Colour Code {main) 1 1
R DMR ColoLr Coce {aux) 1 1
Tw DMR Colowr Coce {aux) 1 1
[« [
witeonFile | Read fiem Fie | Edidols | witeonTRx Fiead o TRX |

Channcl 25

Channel 35

C

ANA4ETSIHMOTO  ANA:
12,5
4eg812,500
438812,500
0,000
n.nnn

...and then click onl Edit data

|:the following form will appear:

Channels data editing - TRX Nepeater 160

Channal M zme ’m
Channelz spacing [Kdz] ’m
T Zreuency [K47] [ 4s200,000
Frnary He -requency [KAz] lmﬁn_
Sernndan B Srequeny [K47] ’T
| ertiary H - requency [kAz] ’W
T Power W] m
Marimun conbinous transm. me 5] 1]
Trenzn dnsure drlay [n=] ,__éjﬂ—

“hannel enahled
Simples Frequency Shifl
Analngra Mode
=TS CMR Mode
‘AninTRRAN DMF Made

L e |

" Channel 17| Channel 10 | Channel 19 ] Channel 20 ] Channel 21 | Channel 22 | Channel 23 Channal 24 1 Channel 254 | *

(& TCS frag [Ha] X 235
7 DS code [oct] H# "235
s bErergency 115 Frequency [Hz] oo

R TS bald tim= [ms] | 500

Sut-audiotore davishon 2| [ 250
Supe-atdin Frequency [Hz] ,f
HxScueshevellcb] [ 200

Fix Smuelek Hysteresiz [P ]—S_D_‘_
H# UMH Lolour Lode man| ,f‘ﬁ
B TR Calnnr Cade () ’17_.:__1_1
1% UMK Lobur Lode man) ,17j
T+ FMR Nl Cade (2] [1—j

Dlars Crarnel | lMead |

It is also possible double click on the column of the c

hannel to modify.

To add a new channel you must select an empty channel in the channels table and modify it as described

above.

The maximum number of channels is 200.
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6.2.2.3 TX CONTROL.

Clicking on |RA-DMR

- [ Radio configuration

>[TX control

you can adjust the settings of the

transmitter: You can set some filters (low pass, high pass and notch), set a delay, choose to equalize the signal
to transmit (choosing the number of equalizer filter taps) and choose the modulation type (PM or FM).

DME_Manager 0.2.60 - RA-DMR equipments control and test - TRX Repeater 160

DYR_Manager Addresses  Software DSF

“est EEEEGLE 7

Communications

Sent

Setup v

Padin Canfiguratinn k Oiperating Mades
ontrols ¥ Channels Tasle
Restart... b DEP contal

02 24 C1 40 14 04 C1 26 DE 03

Received

T tral
R control
AF Tesl
ALdio Linzs Setdngs
rMulticiarnel

AFC

Sub-audio | Supsr-audo
Aralog Yoker

DMR. Parameters

Rezdio network, paremesers

Configurations UEliky

Connec: Terminal

02 5 41 £0O 15 00 C4 01 0OC
LU B 40 ab AK LU =¥ LS 4 US

Direct Sending [ascii hex]

00 L0 22 02 00 10 20 C1 01

Mokorola Metwork Definition
Alarm Events Setur

tus Buffer

Send 1

I

Parametric Commands

Asci hes sring:

Read rite: 1

Ping

Statistics

Excharged Massages | UF
Incorrect Messagzs | n
Errcr Rate [%£] 1.0
I Loc onfile Elari

Exit

TX Conbrol - TRX Repealer 160

- TX Configuration

—HPilter— - LF filtzr— T~

F

i~ Parameters of transmission

|Hz] hominal desation ,W‘
Supsraudatons ] [ [
[ Max Cont. Ta[s ]
¥ |ms| Hold Time T
I Wae Timeout [] ]
[~ Enable T+ end tane

Chaneling 1tk -

S el el |

TX Cnabled (DS -

Deay
Motch- E'i it Equzlizer fodulaticn
| u 1| 1
H Zna | [hostack =] Fi Ftd
TX Measures Reading
Currznt Deviztion [Fz] 2 Fead
Lirniler [dB] [Too B Mepeat
Recadng
A 1
[Hz] Module Status _
Delaut | [WHRITE |
mu Dataexchange enatled : |
m= Twmodile ensbled
Sat ‘

me Limiter On

>¥
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It is a programmable high pass filter that can be inserted at the transmitter. It is used to

HP filter o . ]
eliminate the received sub-audio.
P filt It is a programmable low pass filter that can be inserted at the transmitter. It is rarely used
ilter
to limit the bandwidth of the receiver output.
The notch filter, if enabled, is automatically set on the frequency of sub-audio tone
Notch transmission. It may be useful for reducing the phase distortion in simulcast networks with
a sub-master (it is factory set for a given application).
Allows to insert a filter that equalizes the phase and amplitude response of the transmitter
Equalization in the whole bandwidth (except for the sub-audio tone frequency). It is used in simulcast
networks and it is set in the factory if necessary.
allows to set a delay on the transmitted signal up to 127 ms
This functionality is organized as follow:
Delay Off: the filter is not active.

On: the filter is active, with minimum delay 1.938ms.
Set: the delay is selectable in the range 0 to 127ms (minimum+1.938ms), step 4 ps.

The settings specified in | Parameters of transmission | will not be effective (they come from the settings

in the channels table).

To enable these functions click on | Set ||; All the parameters will assume their original values if you restart the

device, unless you perform a operation (see the DMR LAYER CONFIGURATION paragraph).

6.2.2.4 RX CONTROL

Clicking on | RA-DMR 9' Radio configuration 9' RX control | you can adjust the setting of the receiver:

it is possible to choose how to demodulate the received signal, set the squelch opening, enable some filters

(low pass and high pass) and set a time delay.

To enable these functions click on | Set |; All the parameters will assume their original values if you restart the

device, unless you perform a operation (see the DMR LAYER CONFIGURATION paragraph).
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Controllo RX - TRX Repeaier 160

- Cunfliguasne BR

L Demodulazions Squelch | T flter v LM Aleer [ Drelay e
g% P | | Shloccoforzate B ft[Hz] —_— t[Hz] —— T
) Yelacts [ e [ MHul =
[Medos -] EEER
1 =10 K} ]
Lt L - - Lemadi lazinng -
e
15 Charnelhg 125 - Tpo3x
- jori - UHF (DC 450
TS e . Impostazioni Squelch [ n|
Predefinit Soglia [dE SINADR] 1—20_] WHF [DC160/080)
Lk dD SI4AD . . .
Impcsta Sl Pl 8.0 | [~ Doppia canalizzazione
Stati e Misure “Wedi risune in aszenza o segnéle v - Aocessc
7 H# Primano “H¥ Secondano - HE | erziano =
Prezenza Mair/Diversity | momm m— | s — | — — | |
D aciurie i pivea [He] | | 4501 Piresensa BA. leyerida i Latlua
SINADp slimala [UB] | | 53
Cifset portaste ricevuta [I1z] | | 154 i

Squelch sbloccato |
Hi-Perl attvo

B -Frasente
I_ - R zala configurato in DSP

Lettura
Confinua

e

. =R zoly presente fizsicament=

Mcdulo Hy abiltato - “aszaggio parametn abilitato ' S R R T
HP filt It is a programmable high pass filter that can be inserted at the output of the receiver. It is
ilter
used to eliminate the received subaudio.
P filt It is a programmable low pass filter that can be inserted at the output of the receiver. It is
ilter
rarely used to narrow the bandwidth of the receiver.
Allows you to set a delay on the received signal.
Its function is organized as follow:
Delay Off: the filter is not active.
On: the filter is active, with minimum delay 1.938ms.
Set: the delay is selectable in the range 0 a 127ms (+1.938ms minimum delay), step 4 pus.
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6.2.2.5 AF TEST

BF Test - TRX Repeater 160

Confiqurazione Test BF Impostazione generatore Stato del Modulo BF
v Abilitazione modulo 5w BF Gen e ) i ESbiliEat
F i et H ’— azeaggio parametr abilitato
v Abilitazione analizzatore audio s B U m=  Generators abilitato
[~ Criterio di FTT 2& iniezione BF Freq. minima swesp (Hzl [ 300 == Analizzatore sudio sbiltato
I~ irnzetimenta filro psofometrice F } ——
£ : rcq. mazsima swecp [Hz] | 3400 . .
Fren ian swaen [Ez] ’T Misurc rilevate
Impostazione modo di Test e e ) ’T Liv. S+M+D su nomin. [dB] [ 752
|E”U‘-"J"*" ult J Tlon] onda quadra [mg] | B0 e Bstirata R 8E
|DECD‘:|er off v] TIntf) anda quadra [ms] ’_40_ Hasencd] 35
 passate 14 — Frea. audio decodif. Hz2) [ 0
Decoded sel call # DTMF- [~ Passabazzo [Hzl I Freq. audiaist. [Hz) 1n0d
Faze segnali indref [deg] 0.0
SEL Call Eoll o
Enuwiilerali i lest BER i}
| oooo | oooo | oooo | oooo
Error vector in test BER i]
ELE BER rilcwvata
I oooo ] 0ooo ] ooao ] oooo Mredefiniti Imposta | |
Impostazione invio DTMF -
Hurmern da inviare: |01 224067284 BC0E Altiva
Durata del tono dei singoli digit (ms):

1 2 el 4 15 5 7 g e e [N o e e e e e Predefiniti
ERES R ER R R R O R R Impasta
Impuslaszivne seguensa lest modem

1 2 a 4 5 G T o
Marale per bit-sequence (hex): |ooo0 |oooo |oooo [oooo [oooo | oooo | o000 | oood
Imposta |oooo [oooo [oooo foooo foooo [oooo | oooo | oooo
9 10 11 12 13 14 15 16
Accesso Lettura
. Leth
e e | i

This form allows to personalize the internal audio generator and can be used to test mobile terminals.

A monitor of the received selective call is available setting the desired standard in the section

[ Decoded sel call/DTMF |

The generator features and analyzer measures are referred to the selected test input, usually TX and RX; if the

lines test form is active, signalling is sent to the selected line.

To enable these functions click on | Set

|; All the parameters will assume their original values if you restart the

device, unless you perform a operation (see the DMR LAYER CONFIGURATION paragraph).

6.2.2.6 AUDIO LINES CONFIGURATION (FOR ANALOG USE OR FOR SYNCHRONIZATION AIM ONLY)

Clicking on |RA-DMR

- [ Radio configuration || Audio lines setting

you can set the input and

output audio lines levels.
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Imposlazione Linee Audio - TRX Repealer 160

Line O B

Line In [Mic]
Livella nominale [dBml [ 0.0
I Massaake [TH (11z]

Line Dut [Spkrl

Livello nominale [dEm] [ 0.0
I Passa-aln [FH [Hz]

Line 1 B

I Linc cqualizer
I Soppreszorc ccho

Line In [2/4w]

Livella nominale [dBm) [ 0.0
I Maszsaakke [TH) (11z]
[ Low-Pasz [Ft] [Hz)

Mitardo di linea
&+ Disinseilu 7 Hullo

 Delay [mz.uz)
Line Out [2/4w]

Livello nominale [(dEm) [ 0.0
I Passa-aln [FH] [H=]

Line 2 |

I Linc cqualizer

Line In [Aux 1]

Livella nominale [dBm) [ 100

Line Dut [Ring]

Livella nominale [dBml [ 100

| Low-Haszz |kt [Hz|

Ritardn di linka
* Nisinzeritn 7 Mulln

7 Delay [meus]

Fredefiniti | Imposta Linea |

Predefinti |  Imposta Linea | Fredefiriti |  Impostalinea | | - Tel interface I e Lo
Line user =

In L!nee Out _Llnee Ling PSTH E Leogi |READ
Walorinom. [~ PTT | Spmc Waloinom. [ SE. [ Swec Busy tone decoder it WRITE
Frea. [Hzl Frea. [Hzl Fiog oG gon (=] 25 Eﬁﬁi‘iﬁa
Liv. [dEm) -20.0 20,0 Liv. [dEm) -20.0 20,0 Murn Ring C.ta z

Fredefiniti | liipusla | Fredefiniti | liipuzla | Fredefiniti | linpusta | ? | Esci |I
-Offzel Linea 0 “Offsel Lirnea 1 -Offsel Linea 2 -Oifsel Linea 3
Guadagnoin [dB] =] 200 Guadagnoin [dB] =] 10 Guadagnoin [dB] =] 10 Guadagnoin [dB1 -] oo
Guadagno out [dE] —— 0.0 Guadagno out [dB]  —— E.4 Guadagno out [dB] —— E.4 Guadagno out [dB] —— 0.0

DMR users are interested only in using the section | Line 1|

It is possible to set nominal levels for input and output lines, high and low pass filters and delays. The input

signal in fact, after the analog to digital conversion, is regulated in amplitude according to the user’s settings.

The echo canceller is a filter that sums the output signal, after an appropriate phase correction, with the input
signal, in order to minimize signal reflection effects.

This function is selectable by checking | Echo canceller

There are also band pass and notch filters to remove PTT and sync tones. The filters are automatically inserted
if you select a tone in the setup line section. You can define the level and the frequency of the used tones and
the filters are automatically aligned with the desired frequency. The extracted signals are sent to the decoding
tones block.

The | Line delay | block allows to delay the input signal up to 127 ms using a 2 us step. The processing chain

towards the balanced output is the reversal of the processing chain for an input signal.

The | In Line | and | Out Line | sections allow to specify the PTT, squelch, synchronism criterions setting the

level and the frequency of the signal.

To activate these functions click on | Imposta Linea |.

TELEPHONE INTERFACE SETTINGS (FOR ANALOG USE ONLY)

The telephone interface settings are usually set by the technical staff for the specific application. The section
to set these features is the following.

Radio Activity

| Reserved Document — Don’t forward without authorization
00 Solutions

Page 35 of 51




DMR_Manager Operating Manual 2011/07/04 Version 1v2

Tel interface

Line uzer |||
Line PSTH [1]
Busy tone decoder ||
Freq. ring gen [Hz] o5
Murn Ring C.ta 2
Predefiniti | Impozta |

You must check |Line user | if there is a user side telephone interface, or |Line PSTN | if there is a

subscriber side telephone interface (BCA-C).

The | Busy Tone Decoder | function activates the engaged line recognition algorithm (used in the automatic

radio-telephone interface).

The | Freq Ring Gen | box allows to set the frequency of the telephone call signal (usually 25Hz), which is

active only in user side interfaces (bca-u).

The box | Num Ring C.ta ] allows to set the number of rings after that the telephone interface automatically

engages the line. It is active only for subscriber side telephone interfaces (bca-c).

6.2.2.7 MULTICHANNEL

All DSP modules have a connection bus “MTCH” that allows different radio systems to synchronously exchange
data in particular network configuration. This feature allows to realize many different solutions.

The MTCH bus can hold both anlog audio signals in 16 bit digital format and synchronism/signalling/control
parameters.
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; : oo | g b
4 v vl vl of [
B
- - -
- . [ |4 2
O P e T e e Ty e e e o e ]

&4 Mb/s MTCH

It is possible to connect up to 12 transceivers directly ,to perform a digital audio matrix in case of complex

base station solutions.
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The MTCH protocol is configured on 28 timeslots, selectable to transmit or receive. All the timeslots are

accessible to all the DSP connected to the same bus.

To set the MTCH parameters click on | RA-DMR

- | Radio configuration

> [ Multichannel

The following form will appear:

Multichannel Configuration - TRX Repeater 160

Enable Timetlots Tx

R

Low
Timeslots

+20

"

High
Timeslots

LT I R )

S ST T O R

AT 1T T 1T 11 I 1T 1T 1T T 1 T 1111
il B e e s B B B B e B T B e B B e e s T e e B B e e e M o

Featurer Mich
e Mot Sat

& Mastar

& Slave

Sat

Sctting Rz Timcslots

Times ot o BF 1 ] j
Timesob bo OF 2 bl j
Times ot bo BF 3 Al j
Timezul b BF 4 1 j
Set |
A
[ READ || WRITE |
Feadng

Continuc
L reading Fead

Signallings
Tafrom Tz with Tswih
MTCH YTZH
0 [a
[ || R
| D
R
ERRED
|| B
6 |6
B
(8 [a
(a0 [5
(o [10
s
Nz [z
N3 13
na [11
15 [15
16 [16
ny v
18 [18
9 19
20 20
21 21
27 [z
23 (33
o4 (24
%5 [2
% (26
o7 [or
28 (28
29 23

MTCH

ol a]~]a]als[o[o]-[<]

]

l

PR} S
HEN

=
-

Pt P PP P P P P P ] ] | sk
- - S P R — T T - - - - L |

The section |Enable timeslot tx | allows the user to select the timeslot to transmit, and the section

[ Setting RX Timeslot ] allows to select the timeslot to read from the LAN.

The button |Master in the section | Features MTCH

must be selected in the master radio, so a radio

works as a master and the other radios of the system as slaves.

It is also possible to get the synchronism for the base station by “Multichannel” (see AFC - AUTOMATIC
FREQUENCY CONTROL), as shown in the figure below:
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AFC Control - TRX Repeater 160

AL Lonhguration

v Enabla AFC meoduls
[T Enable fisq. sef-corrastion
v PPS zignal iz valid

Senchronization mode

Swnc zource  |From Mulichanr ‘]

RF Offse: Fr. [Hz]

Default | et |

Synchronization

AL Module Status

= Daa exchanae endbled
= 4FC Module encbled

= Y ald signal oq kultizhannel
== PP fram GPS present

-AFC Meaturas

Spnc Level [dB] 00
WITCHO Tomp. 3.0

PMTeEN [ piGaTs |

Ay Fizading

T RFADWRITE Fead |~ Repeat

INT | Super | GPS

Feading

The | Signallings J section of the multichannel configuration form, displays the timeslot in use (first column)

and related signalling (usually PTT).

To enable these functions click on | Set |; All the parameters will assume their original values if you restart the
device, unless you perform a operation (see the DMR LAYER CONFIGURATION paragraph).

Note: The configuration of MTCH is set by the factory for the intended use. The use of this form is restricted to
skilled users and only to test the presence of the timeslots in the section | Signallings |.

6.2.2.8 AFC - AUTOMATIC FREQUENCY CONTROL

Clicking on |RA-DMR 9|RadioConfiguration 9|AFC it is possible to continuously monitor the

synchronization of the equipment and change some related parameters.

The timing of the Base Station can be extracted from different sources:

Radio Activity

A€ Control - TRX Repeater 160

AL Lonhguration

v Enabla AFC meduls
[ Enable fiaq. sef-commection
I+ PPS zignal iz valid

Synchronization mode

Sync source  |Frem GPS PPS ‘]

Internal
From =uper-audia
Fiun 1u||.;har|n:|

RF Offse: Fr. [

N S GECEPS
Diefault Freen dFSE T meslnt

Synchronization

AL Module Status

= Daa exchanae endbled
= 4FC Module enzbled

= Y aid signal oq kultizhannel
m= PP fram GPS present

AFC Mpazuras

Gnc Level [dE] [0
WITCHO Temp. 3.0

[ MTCH [ DIG/ATS |

INT | Super [ BP5

Ay Fizading

| AFAR [WRITF Repeat
het r Feading Close
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Menu item

Description

Synchronism source

Allows to choose the synchronism source

No sync No Synchronism source selected
Dicital Synchronism based on a proprietary pattern sent at the beginning of the
g transmission and then on superaudio tones.
The synchronism source is a crystal oscillator placed inside the DSP module, which
has a stability better than 0.5 ppm in the thermal range of functioning. On demand,
Internal higher stability oscillators can be used. The frequency tuning is digitally controlled

and the setting can be stored. An internal self calibration function allows to correct
the natural aging of the oscillator, by simply connecting the receiver to a calibrated
external source.

From multichannel

The synchronism is obtained from Audio LAN connection clock (patch cord on the
rear of the rack). This synchronism can be required for systems with more digitally
linked together radio stations.

Equipment synchronization time <2s
Long period relative stability 0 ppm
Short period relative stability <0,001 ppm

From PPS GPS

The GPS receiver (inside the station) provides a pulse every second, which is used by
the DSP to clear its frequency and time reference. The time reference allows
automatic equalization of absolute delays of the links (useful in networks with IP
links or MUX SDH links with automatic reconfiguration of routes in case of backbone
failure). In the case of GPS failure the synchronism is automatically switched to
super-audio tone received from the master station (see following method).

Equipment synchronization time <120s
Long period relative stability 0 ppm
Short period relative stability <0,01 ppm

From superaudio

A super-audio tone, superimposed to the analog signal, is the reference for the DSP
to lock its internal clock. That tone, whose frequency can be freely set between 3100
and 3400 Hz (typ = 3400Hz), is sent 10dB lower than the nominal audio level.

Equipment synchronization time <60 ms
Long period relative stability 0 ppm
Short period relative stability <0,01 ppm

From 4 FSK timeslot

Synchronism based on the 4FSK timeslot

To enable these functions click on | Set |; All the parameters will assume their original values if you restart the

device, unless you perform a operation (see the DMR LAYER CONFIGURATION paragraph).
6.2.2.9 SUBTONE / SUPERTONE

Clicking on |RA-DMR

- [ RadioConfiguration |2 | Subaudio/superaudio | the subaudio/superaudio

form will appear:
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Subtone/Supertone Control - TRX MASTER VHF TEST

Subtone Configuration SubtonefSupertone Parameters
[~ TCS/DPL Forced Unlocking Main T2 Subtone
[ Eraie EbM aods — R aux frequency [Hz] 0.0
[ Pulse selection Pass-Thru DBl mage [D."C.:t] MHominal deviation [Hz] 2580
™ Enable B Supertone key Held Tire el
[” Enahle T Supertone 196.7 500
I~ Enable Rx FFSK key Main B Subtons Slow-check wait time [ms] q0
Default | Set | % TS freq. [Hel Supsrtone Bursts [0-3) R
" DPL code [oct]
Tresholds Settings 156.7 Diefault | i |
Fast acceptance freq. [Hz] 0.0
Slowe acceptance freq. [Hz] 0.0 Subtone Module Status Reading
HiEnemy lev. var. [+] [dB] 0.0 m=m  Data exchange enabled Read
Lo-Erergy lev. war. [-] [dB] 0o s R Subtone Signal
mm  E Signal toward T Fepeat
Default | Set | mm M Signal from B Reading
Subtone Meazures Access
Marminal deviation [Hz] 250
. READ
Frimary R Secondan R Tertiam R | WRITE
R [main] tone [Hz] | | 1541 | |
R [aux] tone [Hz] | | oo | |
Peak deviation [main) [Hz] | | 1386 | |
Peak deviation (aux) [Hz] | | 3296 | |
Cloze

This form allows the user to control and modify the subaudio and superaudio parameters.

You can set the frequency of the TCS tone (both TX and RX) or choose a DPL code (in the octal range 001-777),
which is expressed in octal notation.

To enable these functions click on | Set |; All the parameters will assume their original values if you restart the

device, unless you perform a operation (see the DMR LAYER CONFIGURATION paragraph).

6.2.2.10 ANALOG VOTER

Clicking on | RA-DMR 9' RadioConfiguration 9' Analogical voter | the following form will appear:

Analogical Yoter Setup - TRX Repeater 160 E]ll__:|@

Yoler parameters

Iitial zatting lime [mz] 100

[~ RX [Broadcast] / Line 2 Hald time [ms] 500

[ D5FSlave1 Swtchitirre [ms] Ic
[~ D5PSlave 2 Husteresyz [B] g
[~ DSPSlave 3
Set
[~ NSPSlave 4 Dt
ef vl
Meazures B Feading

Letlaia
- R Lk Fead Bl

R [Broodcast] / Lne 2

mu DEP Slave © e
= D5 Slave 2 S
= D5P Slave 3 ["READ |
= D3P Slave 4 [WRITE
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This form allows the user to set the analogical voter inputs (in the section | Voter parameters

~—
~

In the | Voter parameters | section you can:

00 choose the signal sources for the analogical voting and the related setting time,

00 set the hold time for the voted source (that is the minimum time before source changing),

00 set the switch time (that is the minimum time between source changing after hold time expiration),
0

set the signal hysteresis (that is the signal threshold for a valid candidate source).

You can set these parameters specifying the numbers in the section on the right: | Initial settingl
is the searching time for the best signal initiaIIy,l Hold time [ms] I is the time the voted source

is maintained.| Switch time [ms] | is the time step after which a different input can be voted as the “best”,

[ Hysteresys [dB]] is a threshold: if another signal is | Hysteresys [dB] ] better than the currently voted

one, that signal become the new voted one.

To enable these functions click on | Set |; All the parameters will assume their original values if you restart the

device, unless you perform a operation (see the DMR LAYER CONFIGURATION paragraph).

6.2.2.11 DMR LAYER CONFIGURATION

DMR Layer Configuration - TRX MASTER VHF TEST

DMR Parameters j
Enable modem 4FSK v Flat
Receiving as terminal I PCM Audio Mode
Transmission as Base Station v poLaw
Enabling DMR repeater v
Enabling Half Trunking B Current LITE Minute =5
,HX DA Colowr Code [main) 10 j Current ITC Second 255
i == These parameters are
/ T DR Colour Code [main) 10, =5 e o (1] i p h . /
. R DMR Colour Cod [0 = — set the technica
DISp/GyS the colour i B o] I i Current imeslot Correction 0 y .
codes set in the T2 DMR Colour Cods [aux) [ 0 = staff according to the
Fine Timing Carrection [ticks] 0 . .
= network configuration
channels table Netwark Delap [ts] 1= fig
Timeslot walidity [ts] 32 j Received packets advance [tz]| 0 j
Hang Time [tz] 100 RLC packets advance [ts] 0 j
Hold Time [tz] 24 Diztance adwance timing [km] 0
Signallings
Current Second/Timeslot 0/7a
S Current Tirmeslot_ 300 270
indi DhR Mode enabled —
It indicates = =
GCtiVity on the | —V Last received timeslot 0 [
radio channels - ) T51 7152 Frequency offset s [Hz] 0 7
R act.we == Time offset s [ms] 0,000 -0.083 . P
TX active —Tr— Ertar Yector i 35 | Displays the quality of
Colour Codes received 1] 10 S~ the signal received on
; the timeslots
Access Fieading
READ WRITE Repest
Fieading Save ineep Close
- - - y
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The |Paranneters

00}

00}

o

section allows to enable different features:

4FSK modem: enables the 4FSK modem performed by the DSP,

Receiving as terminal: if checked, the Base Station receives as it were a terminal, without the repeater

features,

Transmission as Base Station: if not checked, the Base Station transmits as it were a terminal, without

the repeater features,

Enabling DMR repeater: enables the repeater features.

| Hang time | is the time that elapses after the killing of communication to the state of hibernation of the

base station. During this time if the terminal accesses the network it does not need to perform the de-

hibernation procedure and acquisition of synchronization, but can simply access the network. After this time a

terminal, to access the network, must “wake up” the base station by the hibernation state and acquire the

synchronization.

Hold time

[Hold time]

| is the time the TX remains on air after the PTT release.

The section displays radio activities on the two timeslots and also some measures about the

quality of the radio channel.

6.2.2.12 DMR OPERATING MODES

DMR Operating Modes - TRX MASTER VHF TEST

Base Station Parameters

Basze Station Raole

Master ﬂ
Stand-tlone H
Radio Netwark Mode

FMultisite: Simulcast

Metwark Parameters

Yoting Delay [ts] 2 j
Synchronization Tolerance [tz] 1 j‘

DhR Packets Framing Mode

Double Packet Single Packet

Half Trunking 1=

Master IP Address
Multicast Group [1 + 127] 1
Handled chanrels j

IP Parameters Synchronization
iater Sync source on LAN link, v
IP Address Sync source on AF link
= : Sync'ed from LA link

MST Multicast Group [1 +127)] [ Sync'ed fram RF link
SUB Multicast Group [0+ 127

2 E R E

Backup Master

[~ Present IP Address

= Thi |

IF Paorts

Uplink (1024 + B5535) 20128

Doawnlink (1024 < B3535] | 20132 [ Serial = 0x10000002

Spnc [1024 + BB535) 20100 Read fram File

Contral (1024 + 65535) 20121 “wiite on File

Trurking Contral [1024 + B5535) 20134 e
it | | Close

This form allows the user to enable the radio network in simulcast or multisite mode.

In the section |Base Station parameters | you must specify the role of the Base Station (Master or

Satellite), the voting delay (it is the time that elapses from the current timeslot to the time of arrival of the

Radio Activity
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packets to be voted). All the other features in this form are set by the technical staff according to the

particular network confi

In the section | Master

guration.

Click | Read J or [ Write

Click | Write on file

[ Read from file

6.2.2.13 DMR SERVICES DEFINITION

to read/save the current settings.

DMR Services Definition - TRX MASTER YHF TEST

|, you must insert the IP address of the Master Base Station.

MotoTRBO Parameters Services Parameters
Teunt M
CAl Address I Tl
Prearble Packet =
Group CAl Address 295 Eamae Fackets 18 iy
Frepend D ate in the messages v
IR 4008 Prepend Time in the messages v
CREL TR R o Baze Station |dentifization in the messages
IP Port 4R5 [ 4005 | Base Station 1D [dec] =l
DMA 1D TS 0 Custom D l—
IF Port THS 4007
Beacon Interval [z] 0 j Messages Server Enabled v
IP Address IP Part
| 1532168132 | 14007
Telemnetry Server Enabled [
IP Address IP Port
| |
Positioning Server Enabled [
IP Address IP Port
DR Events Detection
| Serial = 010000001 |Disabled j
Eennile IP Part (1024 + B5535)
Mﬁ—l Multicast Group [1 = 127]
. IP Address
Wiite | |

Parametri Motorola-

Indirizzo CAl | 12

Indirizzo CAl di Jruopc ]—225_
Faorta [P telemeria ’Wg_
10 Radic &R5 | 0

Parta P 4R3 I
D Radic TMS | o
Forta IF This A
Inevalobeaconls] [ 0 =

to save or read a configuration on/from a file on the PC.

You can set this parameters as to be congruent with the DMR Motorola MotoTRBO™ terminals network

settings.

Click | Read J or [ Write

Click | Write on file

to read/save the current settings.

| Read from file | to save or read a configuration on/from a file on the PC.

Radio Activity
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6.2.2.14 ALARM EVENTS SETUP

This new feature is particularly useful because allows the user to receive on his mobile terminal (or on a group
of user terminals) short text messages at the occurrence of certain events.

Unconfirmed
message

Ethernet
connection failure I

TCP/IP fail £
from BS03 p—

Maintenance group Mototrbo™
hand-held/mobile

Thanks to a new and easy to use DMR_Manager form the user can activate this service with the features that
best suit his needs.

You must click on | RA-DMR |> [ Radio configuration || Alarm events setup

DMR_Manager 0. 9. 60 - RA-DMR equipments contrel and test - TRX Repeater 160
DiMR_Manager Gddresses  Software OSP Test JERSEEES 7

Satup L) §
Lommmicahans Racio Corfiguratior * IS e pusRiittee
Cortras 4 Channzls Table
3 snk Resar:... 4 DSP centrol
0z 24 CO 40 14 19 00 £3 85 03 Corfiguracions LEiliy T¥ corkro
Cornect Terninal R zortral
1 ~AFTes
Andin lines “rHngs
Mulsickannal
ArC

sub-audic § super-audo
Analoc Yeker
Received 1 DMR Parame:ers
Radio netaork paremeters
Matorola Nebwark Definition

Alarm Fuents Sebip

31 00 00 OO0 OO0 20 00 €O OO 00 00 OC OO J0 00 00 00 03 00 OC 00 00 00
00 00 00 00 OO0 30 00 €O 00 00 00 OC 00 J0 00 00 00 03 00 OC OO OO0 00 Piri
00 00 00 00 00 20 00 €O 00 00 00 OC OO J0 00 00 00 03 00 E2 &9 &5 &E —
74 72 €F 20 41 £C &€C €1 72 &b €5 2C 49 2F 4F 20 21 01 00 OC 00 00 00

¥

Direct Sending [ascii hex] - Send | | [ Statistics

Exchanged Hessages F]

Incorect Meszages 1]

Error Rate [%] oo
Parametiic Commands
el P e Read Wite | I~ Lagonfie Elank:
|

Exit ]

This form allows the user to bind each of the events reported in the table below with a short text message:
when the event occurs the user will receive the text message on the designed mobile terminal and a warning
message when the problem is resolved.

To enable the sending of a warning message, select | Alarm enabled

It is necessary to insert the ID (or the group ID) of the terminals designed to receive the warning messages.

Ra_d_l'o Actmfy Reserved Document — Don’t forward without authorization
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If the message has to be sent to a group of terminals, select | Group ID

Celining Evenl Alarms - TRX Repealer 160

v &arm enabled
* 131
Repetiticns
In:ar.al

Drestination [

1 1A & ] Supple Undervaltace | Supply Uv’er'.foltage] Ethernet ik | M3 12581 Senc | Environmental | emperature | 12 Iempera:ure1 He Lock1 Let|*
Alarm Szt Meszace Alzrm Clear Meszace
allame 01 Riertro Allarme 140 1
g S
1 2
J o
: I¥ Girowp ID Wirite ] Fizac | Cloze |

It is possible to set how many times sending the alarm message consecutively by selecting | Repetitions

~

and how frequently (seconds) by selecting | Interval

It is possible to set the timeslot the warning messages will be sent by selecting | TS 1 jor | TS 2}

Select to activate the current settings.

Alarm Event
/01 Active I/O 1 contact
/02 Active I/O 2 contact

Supply undervoltage

Voltage supply under the minimum value

Supply overvoltage

Voltage supply over the maximum value

Ethernet link

Link Ethernet disrupted

MST/SAT sync

Loss of synchronism between Master and Satellite

Environmental temperature

Environmental temperature out of range

TX Temperature

TX temperature out of range

RX lock

RX unlocked

Connection to master

Connection with working Master (Satellite only)

Satellite registration

Registration of new Satellite (Master only)

Satellite deregistration

Deregistration of new Satellite(Master only)

Satellite lost

Unreachable satellite(Master only)

GSM/GPRS not working

GSM/GPRS connection not working (only for Base Stations equipped with I/0
board and GSM/GPRS module)

Noise on the RF channel

Not yet active

Emergency call on TS1

An emergency call is ongoing on TS1

Emergency call on TS2

An emergency call is ongoing on TS2

DSP generic failure

Internal alarm on DSP module

TX generic failure

Internal alarm on TX module

RX generic failure

Internal alarm on RX module

TRX alarm

TRX alarm 1 (strong alarm) is enabled

Radio Activity
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6.2.3 CONTROLS.

ents control and test - TRX Repeater 160
i F.o-DR

Setup b
Radio Configuration  # I - ] [ Stab
Contrals 3 TiCr shakis
Restart... ¥ Radio Contral 4t
4 Configurations Likicy Calibration resulks E:
Conneck Terminal | Audio Lines Cankrol at
| Radio Netwaork Monitor
Voking Manitor 0.
: Fl
Menu item Description
Controls Displays the current state of the Base Station
I/0 status Displays the state of I/O
Radio control Displays and sets the radio operating parameters
Calibration results Displays calibration results (TX,RX and loop)
Audio lines control Displays and sets audio lines parameters

Displays the activity of the radio network (form under
Radio network monitor | development). The data displayed are meaningful only for
connection to a master TRX.

Displays the digital voting (only if the Base Station is configured as

Voting monitor
master).
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6.2.3.1 RADIO CONTROL

Radio Contrel THX Repeater 160

~ Radio control and status - 1 Squelch
sl -&4F Senerator - . Signalings -Calbraions
“req. [H] *0an ZOET e Speed [Medim =]
- [ Audio LAN
o Gen |Cncoder of - W O Thieshold [8] [ 200
tagz
air votagz [ Ser |Decod3r 7 _:j DIG/AS [ T Husteresis [d3] | B0
126 - e [INT owaE
Activate transmission [ Tmmrra
Supel [ TRRFalue
X Falure [
LoonE s bk || FDSP Temn 1 — IENCT. o |
Loop Fx Diversity B ’ __‘______“_____Iﬁaibrdion R
Sirrplex [ Save ineep | —-—Ht—J
T B Re— : -~ Frequencies
T Erabled [DSP ) 7 Gies (G oo liqeletian dic s [KHA- e ]
: = i ] | L i i i s
PT>.FrRr;:Td[HW] v i~ Enabling (CSP) Erablng IDEP 1+ | - Enabling [ DSP )+ ey 1) L BT
S ] :]' AF ey, [He] ¥ Mair I Main I~ Main P Sk
= llFa.a r2a | 438800000 [Romn +]
Ondir | Idle | Giby : LAl '- ! PLL [ezo0  +] ! !
— Measres 1 Measures - | Measurzs - 1 | | ~TCS/DCE __!_j
Pl Wine [mi] | E
- L | £ 17LU ] ] TCSfeqHd &
Eu'r:ﬁ [més] 5 ezl 4063 LLS code |ozt] €
sl 12 107 eHe [uiv] EZH] o -
H;CF W"[W, |00 Carrier 36[112] 3 1233
dlde g-g b dev, [He] B 1 i 1233
S NADE [dE] a5 = = :
e THZJ e T05 frn [H3] L e LI e et 1
Limit.er (8] t D_D TCS dev. [Hal 253 Fren j
5 R551 b [dBm] 9313 =
UGN NHISWRE | RSSI 8] i i 24
Refesa ‘ Choze

This form allows to constantly monitor the state of the radio. It is possible to monitor the power supply, the
synchronism, the internal temperature, the calibration results and many other working parameters.

Synchronism
mode

i~ Radio control and status

—Power Supply - [ A&F Generatnr - i — Calibratings
|| Freg Ha] 1000 FLL Sune
Gen. ]Fnr:nriﬁr nff vi ————— _
Main voltage [] MTCH
teq. |Decoder off =i DIG/TS mEEE
12.6 Aetivate transmission = | | | [INT__ |
. | Super
:_::E E: I'f:iii:rgiry {T: ELaE Teng LE] ol Calibration results
Simplex B Save in eep
Power supply
Calibration
results
Internal
temperature
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This section displays the TX current settings and all the RX measures.

X - Rds
Primiay [MAC S dary 7+~ Tertiary
T Enabled [DSP | v rinan | 1 ﬁr ecaondzny r ertiary
TH Enabled [Hv/ ] v i~ Enadling [ D5F )  Enadlirg (D5 i Znabling [DSP ]
Panci ] s Ffeqlel || Main M I Han
e Bl
Or1 2 Idle SLby
Messurss Heasuiss Measues
PLL %lurie [uiv] BIIT 1910 ] | ]
e E: 45 MHz [l i
Direct Pt [w] e 10.7 MHz [miv] 7471
e [W D'D Carier &f [Hz] 145
[‘f:o] e ' Zudio dev. [H2] 4922
:'w - ] CINATp [AR] £
L s T fren W] 5
L'E\t' ! [Zd]B] -2 TCS dev. [He] =0
L) a 2581 M [Br] The
DGR SR | 53D (e
T8 T T o
Frequencies
Rz [KHz] Tx[kHz] -
[~ Prmay a1 Freq. | 440000.000
Freq. | £38800,000 PLL |B250 LJ
ML |g250 b 2
TCS/DCS LJ
o 1k TCS freq [H2]
o ’7 DCS code [oct]
T I— Tie 1235
R 1235
ﬂ Current crarnel— 1
Frea.
PLL | N 22 =

The |Frequencies section displays the current operating channel, the transmitting and receiving

frequencies and the subaudio settings (TCS,DPL,TCS frequency, DPL code).
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6.2.3.2 CALIBRATIONS RESULTS

Calibralion Resulls - TRX Repealer 160

Radio Data Piimary BX ESEGUITA E Secondary RX - Tertiary RX
iz DIk I 40 Main Diversily : - : l
Serid NA I Sippiession USE/LSE(dB] [ 253 @ | [ | [ | [
Marme I Fiado Aoty Ulotsetcharnell ) [~ 0 @ | | [ [ I [
Tops [ LT (70 em band] DC oftzet charnsll [md] [ 0 @ | [ | | [eid
Address TRY I 4i Recevedfieldtes [cBm] [ &51 @ | I [ I I I
Senid Mo [ En s, yain char. | [%] [ -ioooo | | | | | r—
Narne | Repeatzr 60 En. res. gain char. O [%] | 000 | | | | | | [
Dzfadlt Zhanrel | 2t Hesidual sberraticn enge oo [ ] | [ [ | [
T ESEGUITA [ | | Loop Test | ESEGUITO [@- _ Rehesh |
Suppression modulaine [d3] EXI SIN&dpinLocp dBp] [ 5aa I8 /N [cB] @1000Hz [~ =97 [ Figld R [d3m] | 0y |
SRRl 3 N et ey (e e L T ey
Suppression sabaudo [4B] 261 r
Farier Siprleseen B ,Tr Testlrec. Pk dew. [Hz] & Level [dB]  Distotion[%]  SINAC [dB]  Rr Phazs [deg] RzDelay[mz] Delav Er [us]
Suppression LSO/ LSO [cD] 583 | 1000Hz [ 158 @ [ 02 47 @ [zze @ [ &5 [ [ 60z [ | 1833 |
Rzsiduzl abenation ancle [deal naz | 3000H: [Toed @[04 [z B [ 7z 8 [ ea7 | | | 626 |
300Hz [ ez @ [ oz 25 @ [ =7 @ [ [ [ [ [o895] SENIE
Instrumental data
s e i - Report on File 1 ]
Powser 1 File name | __\"-"’.Ltf._]

This form displays the calibration results (TX,RX and loop test).

Clicking | Save in eep

|ca|ibration levels will be saved on eeprom and used in case of unsuccessful result of a

further calibration process.

The | Refresh

calibrations results.

User are strongly advised not to use | Write

Radio Activity

| button update the calibration results: it is useful when calibrating, to real time monitor the
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6.2.3.3 AUDIO LINES CONTROL

Conlrollo Linge Audio - TRX Repealer 160

Line 0 I Linel- B ~Line 2 H ~Line 3-
r rida clinee O Oul venzu 1 T I <Linea 0 Oul weizg o T lnda <Lirga 0z Oul vzizo 7 Inda < irwa 0 Oul vezo 1
T JupdSync tone — Bus/Sync tche —  Eusw/Sync tone  Busi/Sunctone
— 3egnde dilinea[teefcno’ i Sechnak d linea [telzfono) r— Segaale dilinea |telefona) ~ Seagnale dilinea [:elefora)
Toni ricevuti - Toni nicevuli - Toni ricevuti - Toni ricevuli
T Sunc rT Gync rTT Gpac 2 Sync
Livell (B 0o 0,0 Livello [JBm) | -2C.0 -20,0 Livelu [UBu) | 200 -20,0 Livelu B n) 0,0 [}
Freq. Hzl ] u ] u Freq. [Hz) L u Freq [Hz) u U Fieq. [Hz] u 1 u
Linea attiva - Lines Calibrati G di BF a linea 0-
- inca L Ceholine 1 | [ -lmp g -~ Confi ionc Tost BF
i I Setup aptematice liv. nom. = Euadl L1 | [ ¥ Abillasiins GermialusBF
[ Inbisze T in caliorazione e Al Bazes 5 :
1 q : Equal Line 2 ]_ Fiey. dilesl [He) TUIU v abililazione analizz. aucio =
= I Forza criena d scita R S
e I Forza crieno d ingresso Tlan) niarka [ms] {—SJ I~ Criterio 3 FTT se iniezione BF
3 = Lss inl : Abruliz Trie deky [ Inzevimenta filro peofometrco
i@a in loop Iz T(off] quadra {rs] J | ] .
Heacla — PTT104 Encader of =i
Store on Mazh [~ Ttllipass Izl
: p [Mernrter i ~
I~ Ftlopass [Hzl
- Sweepsr Misure rilavate -
Frec. mimima [Hz| 00 L. 5 +M +D [dE] 75,2
i (L) SINAD stimata (dB) 86
y =) [ 3430 D storsicne (%) IE
Frec. step [Hz) [ Freq. audiodez. Hz T
Freq. audiotest [Hz] N
T : i
STEDITS] 1 Fasez nirsf degl 90,0
Frori rilewali in best B=R [i]
S ren Slaa Erorvectarintez: BER | 0
BER rilevato
[READ] Legg | Lot =
WRITE Carkna Pradefinti Imaosta |

This form allows the user to perform some tests on the line interfaces. In the section | Linea attiva

you can

select the line to be tested (clicking on ), in the section you can monitor the lines criteria.

You can also set a audio signal generator connected to the output line and analyze the audio signal coming

from the input line.

6.2.4 RESTART

Rt )

Radio Activity

Setup k
Radio Configuration  #
Contrals b

3

Configurations Utility
Operation on EEP
Connetti Terminale
Factory Default
Seriglizzazione TRX

pments control and test - TRX MASTER VH
t IEEENEEl Collaudo 7

DMR Layer
TRX Layer
Dsp
YCTCXO
Main
Reboot
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Menu item Description

Restart

DMR Layer Restart the DMR application, which is based on radio layer

TRX Layer Restart the radio Layer which manages the RF section

DSP Restart the DSP

VCTCXO Restart the internal clock

Main Restart the whole software

Reboot Restart the equipment (it is the same of switch off and switch on the radio)

6.2.5 CONFIGURATIONS UTILITY

This form allows to save to the PC and load from PC the TRX and/or DSP parameters.

Save configurations - TRX Repeater 160 E|

Sawr F-NSP ronfiguratinns ]

Load E-DSP configurations ‘

Geve D57 paramet=rs ‘

Luad 25F paianieles I

Clos=z i
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