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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.

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.

2.1 TRX ARCHITECTURE

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:
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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.

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.
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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.

2.2 RADIOACTIVITY DMR REPEATER AND UPGRADEABILITY TO SIMULCAST NETWORK

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.

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.
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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.

2.4 SIMULCAST NETWORKS

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)

(o) A
A\ j% (((( ))))
T

All transmitters send the same information signals
on the same carrier frequency

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.
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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 Radio Activity 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 Radio 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.

))

TRX |-
RF broad. / é VHF ‘A}E SLAVEZ2
Km_2 / |
leulx_z :
/ elay
/ ) ) i
|
- R':K?nmf" é we [ SLAVE1
Il
Il
RF broad, ~ = ~> 'Vlljlg;J: :
Km_0 <(< () ) y : :
W
e [E MASTER

Linear simulcast network configuration
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Star simulcast network configuration

2.5 DMR (DIGITAL MOBILE RADIO)

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 .

CH3 CH1
CH4 CH2
30ms 5Kz ~ 5Kz Frequency
C|CIC|C|C|CICIC Two contemporary
HIH HIH HIH HH Communications on
2111212 the same frequency
carrier

AN
v ¥

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).

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 SYSTEM REQUIREMENTS

The following operating systems are supported:
oo Windows 2000
oo Windows XP”
co Windows Vista™ 32 bit

Not supported:

oo Windows NT
00 Windows 9x
0 Windows ME
co

64 bit Windows versions

The processor must fit the following requirements:

Operating system.:................ Microsoft Windows 2000° SP4 or Windows XP” SP2 or Windows Vista™ 32 bit.
Processor: .....cccccceeeeeeecninneen. Intel Pentium” or compatible.

Speed ....veviviiiiieeiee e 700 MHz (Minimum).

1V [=T0 o] oV - 64 MB (Minimum).

Disk space: ....ccccoeeeevvveeenne ~30 MB.

/O i LAN and/or serial port.

3.2 INSTALLATION ON THE PC

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.
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3.2.1 INSTALLATION ON WINDOWS 2000° OR WINDOWS XP® OPERATING SYSTEMS
To install DMR_Manager double click the file:

0 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™ 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:\.

3.3 CREATING LINK TO DESKTOP

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.

3.4 UNINSTALLATION FROM WINDOWS 2000 OR WINDOWS XP

Double click on Unistall.bat

3.5 UNINSTALLATION ON WINDOWS VISTA OPERATING SYSTEM

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:

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

00 double click on the link created on the desktop.

4.1 CONNECTION SETUP

The welcome screen and then the connection setup mask will appear:

[Hakaak (ICEAF] =
TCPAF sethrgr
: 1P sddewzr o Harinares Emed o] x
Hegd 151:|. d Dy by J
Lo et Pty =]
Cormca condrcd anftage Bl ks J
Hw' Pl cordal |
E fm-bﬂ-::’hm@h_m
[~ Dol tekbess [hes] Hisbe
Hrgden el |

Hesiprodls | Dobsieorolls 3 S 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).

— Prafila-

Conneszione LAk

| Conneszione Sernale

| Connezzione LAN
DMA 140
DMA 150
e T 71T ] b |

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

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)

8 8 8 8 88

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).

Speed [bps] -

Char bits | =l
Parity l—_|
Stop bits l—_|
Hw Flows control B

Connection through Modem [
T umnber

todem Reset |

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

TCR/P zettings

IP addiezs ¢ Hosthame
1192.162.1.160

TCF Pot 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:

Lannnctlan pniep
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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.

When you create a new profile, before going on,you have to save it clicking | New profile |:

Mew profile j Delete profile j E wit j 0k I

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

Frafi Plarss | OE I
evnily
[ Frrisa L]

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 CONTROL CONNECTION LOST

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
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5 MAIN MENU WINDOW

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

UAE Mamager 0,0 60 - HA-DUAS squrgmente conion| e tepf - THX Sepoaces T80

CHF_Menager  Acdwmas - Sofeasa DOF Test - RADVR T

Commumsic stmma =] Fralur Bwllm

Sem i | W0 0D Oz Ip Z7 4T TS OB

r - 04 0D 00 00 77 AF 0L 9D

0z 74 ©D 40 0B (0 0D 24 12 M ' g0 0L N B9 On 18 0T
09 00 00 On =W PE DO 7F
DL 4D 05 03 00 30 T FF

FF 'F FF FF FT FF FT FF
FF TFFF FF EF FF EF FF

Fimcmved T FF TF FF.FF ETF FF EF TP
: FF FF FF.FF FF FF KT PR
NZ T5 A0 00 9% 00 00 00 40 00 4000 L0 B 207 4% T4 0P (4 00 oD

[ET G 01 [0 A0 (0 013 00 00 1§ 07 A0 00 00 0 98 F1 00 71 01 40 08 03 d1 s 01 0L.06 04 FF

LD B3 a0 ¥ @0 FF IF T3 5T BDOME TP OO0 00 FXOFY FE FT IF PP FEOER XK FF O 00 9% 02 30 1D L2
IPFF F7 IF FF TF PP FE'FP PF PP IF EF P EY PP YT FE.FF TF PP PO PR IF s
LD B3 41 D O DL-OD Dd FF FF 0D D0 &% 08 30 12 LT CA @40 ]
et Lendisg [aara b |- Enalivtrzz
| Exxhargedbluzrage= [ 2

(o e S Y |

Enr Rgie (5] D
Parapiea: Commandr
Jerei i rig _Panl | i Logan B _ e |
o s e a

£l |

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 compromise the entire system seriously: 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;

o Menu bar items

o The boxes | Direct SendingJ 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

reply

Interrogation sent by the PC, waiting for an equipment

Yellow

timeout

The equipment has sent the reply into a predefined

timeout

No reply from the equipment into a predefined

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

e

Select Language }

DME . Manager

Exit

Menu item

Description

Select language

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

Exit

Terminates the current session of DMR_Manager

5.2 ADDRESSES

Radio Activity

Indirieri - THE Hepnater 16

Tevsn | Ak | Eorfewss |
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This form allows the user to display the TRX architecture: existence of slave DSP and multiple receivers. The
figure below shows the case of one single master DSP with a single RX.

Indirtexi - THE Sepnater 1 &0

- DEF Haser
Fioe P pi s

Tevm | Ak | [[Fowia]
Click to exit DMR_Manager, to save the configuration, | Rileggi | to read the

current configuration.

5.3 SOFTWARE

|60 - RA-DMR equij

5 DEP Te

| Yersions D

' 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
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5.4 DSP
TR Hepralnr 180
i s . -
oA+ o FIFr -1
R+ DopL ns a1
o+ oo FIFE -zam
LN + 003 FIEE -z
N+ oand Fo D -ELE
In 4 pans o ~ELE
TN+ oo rrrs -2
Im -+ FIFm -3
A+ [ Fam -ELT
on o+ oars mm ~ELS
on 1 oDk s ] -GLd
[N + oOpd:.  FOEm =Tz
LN+ oG rroa -T8E
A+ [oon FIFc =280
In + oaon rors 514
b T ] L] =733
on + min FAFF ~EAT
oA+ DOLL mre -nLd
on v iz FIrFs -zsm
IW + 0013:.  FIFE -T5E
o R T rirs -zaB
LA+ poLs FIFF -zaT
In + I rrre -z
o+ 1 FIFE r 1}
on + 1A Fars -ziE
oA+ Dol FIFF -1
ono+ e FOEG ~BLE
LW + O0I1B:.  FOEF =EL3
Im + on1G Firs ~zaB
LA + 0OI6: FEFF -zaT
| 1 o011 L] ~BLE

L1L1
aoLp
L1L1
1111
L1L1
Lill
L1L1
L1L1
L1L1
LIL1
L1L1
1111
L1L1
Lill
L1L1
L1L1
L1L1
LIL1
L1L1
1111
L1L1
Lill
L1L1
L1L1
L1L1
LiLl
L1L1
1111
L1L1
Lill
L1l1

IL1L
mm
4119
111
1LUL
1L0L
4L1L
1L1L
1119
1LnL
1LEL
1L
IL1L
111a
dLEL
11081
11149
1LnL
1110
111
1117
111a
J11L
1113
1119
111
1oL
AL0L
1119
111a
1LDL

L1L1
noan
L1L1
L1L1
1111
L1L1
L1L1
L1L1
oan
L1L1
L1L1
1111
aan
L1L1
L1L1
1111
L1L1
L1L1
L1L1
L1L1
LiLl
L1L1
L1L1
11L1
L1L1
L1L1
L1L1
L1L1
LiLl
L1L1
L1L1

B
AL1a Wb - =
W Z5H

Cordinae adng a
(Hesl . Mea'vim  [Dec|
Wi

Wusorip dody

[FTRL N |
- Punyemibewon G|

AeddEm1 [ETL] k] inzat |
(B R TR e e e v e
AITO9ATHS AT 098 TES 43210 |
R NI [WFFFF |
i
L3
o il sk o
B e et SRR S TR
A2103ETESAIT1 03 TES 43210
09 i |
Aesst 12 D] |
Diap Sauiue |
D S [ Aehesli
S Wz Jhacd (i 1]
Citad |
Emmchmn » Wakbies T Labedh Spmch I

This mask is used primarily by the technical personnel for diagnostic purposes, it may be used by the user only

on request of the technical staff.

Users are strongly advised not to use this form unless required by technical staff.

5.5 TEST
bquipments control and
RA-DMR. 7
Cormand Codes i_
Menu item Description
Test This menu item is about the diagnostic operations on the Base
es

Station

Command Codes

Allows the user to interrogate the device manually and analyze the
response (Users are strongly advised not to use this form unless

required by technical staff).

Radio Activity
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5.6 RADMR

DMR._Manager 0.9.60 - RA-DMR equipments control and test - TRX Repeater 160

DMR_Manager  Addresses  Software DSP Test BESEEEE 7

Setup b
- Communications Radio Configuration ¥ - | [ Status Buffer-
Contrals r
[Eaents Restart... » | I 40 00 0z 20 27 43 75 OO
4 1 . 5 04 00 00 00 27 2C 0L 00
0z z4 CO 40 D4 00 On On 70 4n oo 2 Cenfigurations Lty Il
onnect Terminal 00 00 00 00 SE FE 00 7E
01 40 06 D% 00 20 20 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
“Retaiad: [ = FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
02 25 40 CO 05 00 OO0 OO0 OO0 70 40 00 FF FF 05 20 FE FE FE FF FD FD FD
FO FE FF. FD FF 00 FE FD FD FE FD FB FC 00 FF FC FE FE FD FE FC FF FE 03 41 06 01 01 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 EF 00 00 &3 08 30 1 12
FE FF FE FC FD FE FD 1z SE 03
Fing
— Direct Sending [ascii hex] - Send 1 —Statistics -
]| Exchanged Meszages | 5
Incorect Messages | 0
Errar Rate [%] 0.00
-~ Parametric Commands - 1
seRtedating Fead 1 Wirite 1 I~ Logonfile Blank 1
Exit |
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

Connect terminal

technical personnel

The user can activate this functionality only on request of the

Radio Activity
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6 MENU DETAILS

A detailed description of all the menu items follows.

6.1 SOFTWARE MENU

60 - RA-DMR equij

Versions
| Download

6.1.1 VERSIONS

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

Sw Versions - TRX MASTER VHF TEST

RA-DMR

Mame Yerzion Date Customization
| ra_dmr [ 0.9.AC | 20112001419 | 0000 [Standard)
RA 5w Library DSP

Mame Yerzion Date Mame Wersion [rate
[ ra_library | 2.9.3.0 | 200117001410 [ DSP | DOO1-1C | M/A
S Modules Penpheral Modules

Mame Yerzion Date MHame Boot GET
|  edsp_main | 0.9.AC | 2011501419 | Primary RX | 0106 | 0136
| gest_io [ 0.9.AC [ 200117001419 [ Primary TX | 0106 | o136
| gest_gps [ 0.9AC | 2011/01219
[ edsp_ptcl | 09AC | 2011/0119
[ trx_main [ 09AC | 2011/01119 |Sw 497 Hosted | 0106 | 0136
| dmi_netmgr | D9AC | 2011/01/20

| Fima | e

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

Click to refresh the data in the window; click to close the window.
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6.1.2 DOWNLOAD

60 - RA-DMR equij

Versions '
| Download

Clicking | Software | = | Download ] the following form will appear:

Software Upgrade - TRX MASTER VHF TEST o2&

Ibem Source File

X: |C:\Programmit R adio_activiesDMA_t anagerS oftware StargdPé_DMPvra_dmr_0%ac_2011-01-19_pre.tar.gz
" VCTCXO
" DSP

" Boot pP 497 |

" Main uF 437 Download | Close

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

In the section 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.

Sefozhona I e iremaisa

Cascany | - DI::I:E_HH\-Fl '-'I = [ =F E'-
i bk At
..._E'" o ol
Do el G b Raprts
recai] S fetrm
"I J} ] |
- T
Deziop G g
L DPlrwiaie fusa
_'_,.u'l i’mt Ede
i A_pgirer _NIOT-00-24 (PR bar g
Az dal
Ednpais
W g TR =
Fl.;».ci:;d. iy Thoe -thnlmmm p.ll-E DEF tm =l ﬂ Arruls

S sl mis

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

kgpisrmammnin Soitsern - THE Begoates 180
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The new software will be effective after a restart, therefore, once the download is completed, you are
prompted to restart the TRX immediately:

i LS H i
PSR FLY NN -, IV TR RILE  HP

?I.‘,l ez wr vaank fo rmadsrd e 0P resd

] R

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.

ol bwenen Uipprasdn - THE Feposier 180

Lafthas hie & cogne

] Sicecn Fim = T
- _ ot [ |
T EQEF I W reca ol R B o5 T, R bt chra _0S-EEC0T_ O] -k

o]

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

prompted to restart the DSP immediately, clicking E:

4 L Hi i
PSR FLY [T -, PV, THR PRI P

:El'"l Doz s vt o rmadwrt B FP o

5 R

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

The | VCTCXO I, | Boot 497 I and | Main 497 I 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.
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6.2 RA-DMR MENU

i Mwrager 0,0 4

HA e pgarp

DFF_PManager Acdmas - Softwers DSF Test
Czmerusicatmng [—3 Etalur Bwlle
Sam 40 OO OE Ip 23 4% 75 ab
. 4 A0 00 0027 AC 0L A
02 Z4 TO 40 04 00 00 00 0 40 a6 X D0 00-pL D 00 O0-38 0T
03 A0 [0 00 W PE DO 70
OL 40 .05 03 09 30 20 FF
Fr I3 E7 5P &4 7T 000G
FT FE FF TF FF FT FP PP
FF TE FF FF EF PE EPFE
Fipcamind FF TE FF TF EF FF ER PR
: FT PF PP FX EF FF KT PF
0% 5 40 (0 0% 000 0 00 O 40 00 _PF FF OF 30 FE FI PE.FF FR FD D
IPE FL T PO FF OO FECFG FD FR PR FB PG 0O FF PG FE FX TR FDOFC PP OTE U3 @1 08 01 0L.O0 04 FE
IFE FD TE KN JE FE JE FEOPE F1 TE FF PE FLFE FY PP FT OPC FTOPE FDOE FF 0D 00 #% 03 30 1T 12
IFE F} PE FC YD OFLID 1 AB M
Fir)
Dipect Sanding feacs bax| Earad Exalivtrz
| E:xhanged Mazrsgs=z H
Moot I B =
Enx Rge 5] BT
Pamreina: Commasdr
Jariho:ring _Red | i Liogort e Bk |
e
Eul |
6.2.1 SETUP
ents control and test - TRX Repeater 160
Date and Time
Radio Configuration E-D3P Configuration al
Cantrals GP3S [ GPRS Configuration
| Restart... System Configuration
] Configurations Ltility Operating Parameters
Zonnect Terminal Skarbup Commands
T
[T
Menu item Description
Setup System’s general settings

Date and Time

Allows the user to update the date and the time clock of the device
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

Start-up status

Configures the start-up of the device

Radio Activity
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6.2.1.1 DATE AND TIME

wl g ih el s I E’-’

E G 10 R

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 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.

STARTUP ) and click

6.2.1.2 E-DSP CONFIGURATION

Main Configuration - TRX MASTER VHF TEST

E-DSP Hame TRX Data IP zettings
Mame

| Fiadio Activity | MASTER HF TEST IP Address 192.168.1.237

TRXSerislNo. [ 160RA1556 subnet Mask 255.255.255.0
Remote Control Default Gateway 000
Physical Address [hex] IT Communication Serial Ports
tultipoint Address [hex] a0 Auiliary E-DSP[s]
Group Address [hex] 20 Speed [bps] |230,4 k ﬂ

Serial Connection

Speed [bps] l—_|115«2 " = Peripheral Modules [ % enial = Ow] 0000001

Hiw! Flow control [ speed [ops] |115'2 k ﬂ
Read from File
L&N Connection GPS Write on File
IP Pt [ a0 Speedlbps]  [4a00 | Read |
wite | [fo Bl

This form allows to set some fundamental parameters of the Base Station. allows 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 Control I section allows to specify the remote control

parameters of the device.

Click [ Read J 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 dddresz [hex] A0
kultipaint &ddrezs [hes] a0

Sernial Connection

Speed [bpz] 1182 K b

H# Flow contral B

LAk Connection -

TCF Port A000

The form [ TCP/IP settings |

TCFP/IP szettings

IF Address 1392.168.1.160

Subnet Mazk | 205.255.255.0
Default Gateway | 0.0.0.0

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

6.2.1.3 GPS/GPRS CONFIGURATION

LRSS Confrguradisn - [HY Hopgainr 100

Lznipa ot

Enstds P EFRE nocks:
Hande FPS Cagndd vy

Eruabby il (25 il

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

Click [ Read J 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 Activit

Tty Documento Riservato - non divulgabile senza autorizzazione
00 Solutions Pag. 25/ 55




DMR repeater 24/01/2011

Versione 1.1

6.2.1.4 OPERATING PARAMETERS

Parametri del Sistema - TRX MASTER VHF TEST

Parametri di zincronizzazione

Soglia PLL Tx [KHz] 158500

FLL Reference PLL Compare Feedback Yctcxo

f» Clock Mtch [403E] (o Da Multicanale i« DaDsSP

" Clock Wetewa [12.8] (" DaFRef Esterna " DaPLL
Parametn PLL Tx/Rx Parametn Calibrazione

Sogha PLL R= [KHz] 158500 Timeout [z] 0

" RaA-080 " Ra-450-L
© RAtEl L o | | Serial = 010000002
Leaqi da file
Canale attivo predefinito Scrivi su file
0 i‘ Leqgi |
- — | | e

This form allows to define the hardware parameters of the system and to set the default working channel.

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.

6.2.1.5 STARTUP STATUS

Startup Status - TRX MASTER YHF TEST

E-DSP Rale
Start TRX layer v " Force Main
Start DMR layer v ol
v f+ Auto
E=T-1 Alarm ExT-2 Alarm
Contact quiescent status Contact quiescent status
M N MO ME |
Force dlarm I Force dlarm [
This form contains the start commands of the Base Station.
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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.
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equipments control and test - TRX MASTER VYHF TEST

Test

6.2.2 RADIO CONFIGURATION

=12 =l Collaudo

?

Setup

Radio Configuration

|
TRX Operating Modes

-

Controls » Channels Table
Restart. .. ¥ TX Control
= oz Configurations Utility R Control
Operation on EEP Test AF
Connetti Terminale Audio Lines Configuration
Factory Default Multichannel
Seriglizzazione TRX AFC
Subtone/Supertons
Analog Voter
DMR. Layer Configuration
DMR. Operating Modes
DMR. Services Definition
T 00 30 00 RO 00 52 £l &4 Alarm Events Setup
0 00 00 00 1E 18 01 00 BZ

4 00 00 OO0 OO0 OO OO0 OO0 00 00 00 00 OO0 00

tatu

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

messages.

Allows the user to bind some events with the sending of short text

00 Solutions
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6.2.2.1 TRX OPERATING MODES

TRX Operating Modes - TRX MASTER VHF TEST

TRX Configuration

Operative mode Configuration
Master TR of ‘wired Simuloast Network, | v Activating THx

[v Enabling T

[ TR with rultiple R
Service |v Enabling Primary B
Duplex j ;

[~ Enabling Diverzity R
Tz | Enabling Repeater Mode

[ Enabling Dual Channeling
Stand Alohe ﬂ [~ Enabling Line 3

[+ Enabling Line 2

[+ Enabling Line 1

[~ Enabling Line 0

[~ Enabling B Self-test

Set Default Values

Auxihary TRX[s)

Service Class

FEX

Present TLCID IP Address * Repeater / Radio Networks
A 1 = | | " Paint-to-Point Links
Aux 2 - | |
Aus 3 - | |
Aud T | [ S erial = 01 0000003
Aux b - | |
A E - | | Fiead from File
A 7 - | | “Write oh File
A 8 - | | e |
dtite | | Close
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

Radio Activity
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Enabling Line 1

Enables audio frequency line interface

Enabling Line 0

Unused

Enabling RX Self-test

Enable automatic RX test function at fixe time intervals

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

Radio Activity
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Menu item Description

Service Communication service type

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

Semiduplex R.efersj toa c?mmunication 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

Radio Activity
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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,| Radio configuration |- [ Channels table |, as shown in the figure.
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R Squaich Hyiberesis [de] L] 8,0 a0 &0 &0 a0
EN DAMR Calour Code [main] 1 1 1 1 1 1
TH CME Calaur Cade [man) 1 1 1 1 1 1
B OFR Colour Coda (ais] 1 1 1 1 1 1
ool OV S ol earr Coedin ] 1 1 1 1 1 1
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The parameters of the channels table are reported in the following table.

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...
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Chemels Tabin - THE Reposter 160
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TEN mada | ANASETEIANDTD | ANAHETSEILNOTO . AHALETSTEMOTO  AWALETSI-MOTO
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...and then click on| Edit data [:the following form will appear:
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It is also possible double click on the column of the channel 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 9' Radio configuration —)l 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).
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It is a programmable high pass filter that can be inserted at the transmitter. It is used to

HP filter
eliminate the received sub-audio.

It is a programmable low pass filter that can be inserted at the transmitter. It is rarely used

LP filter L. . .
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).

Radio ACﬁVity Documento Riservato - non divulgabile senza autorizzazione
00 Solutions Pag. 35/ 55




DMR repeater 24/01/2011 Versione 1.1

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 ; 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 —)l Radio configuration -)l RX control J 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 ; 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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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.
LP 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 ps.

6.2.2.5 TEST AF
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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 ; All the parameters will assume their original values if you restart the

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

Documento Riservato - non divulgabile senza autorizzazione
Pag.37 /55

Radio Activity

00 Solutions




DMR repeater 24/01/2011 Versione 1.1

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

Clicking on | RA-DMR > [ Audio lines setting

output audio lines levels.

you can set the input and

- [ Radio configuration

- Impostazione Linee Audio - TRX Repeater 160

Line 0 |

Line In [Mic])

Livello nominale (dBm) | 0.0
I Paszza-alo [Ft] [Hz)

Line Out [Spkr]

Livello nominale (dBm) | 0.0
I Passa-alo [Ft] [Hz)

Imposta Linea

Line 1
I Line equalizer
I Soppressore echo

Line In [2/4w])

Livello nominale (dBml | 0.0
I Pazza-alo [FI] [Hz]
I Low-Pasz [Ft] [Hz]

Ritardo di linea
* Disingerito ¢ Mullo

7 Delay [mz.us]

Line Out [2/4w])

Livello nominale (dBml | 0.0
I Pazza-alo [FI] [Hz]
I Low-Pasz [Ft] [Hz]

Ritardo di linea
* Disingerito ¢ Mullo
7 Delay [mz.us]

Fredefiniti | Imposta Linea |

Line 2
[ Line equalizer

Line In [Aux 1)

Livello nominale (dBm) | 400

Line Out [Ring]

Livello nominale [(dBm) | 400

Predefiniti Impozta Linea

- Tel interface

Predefinili e - Lettura Accesso
In Linee Out Linee Line PSTH B Leggi
Walorinom. [~ PTT [ Swnc Valorinom, [ 50, ™ Swnc Busy tone decoder B
Freq. [Hz) Freq. [Hz) Freq. ring gen [Hz] ,T IE:ztr:t:;aua
Liv. [dBm] -20.0 200 Liv. [dBm] -20.0 -20.0 Hum Ring C.ta 2
Fredefiniti | Imposta | Fredefiniti | Irnposta | Fredefinit | Irnposta | 5 | Esci |
Dffset Linea O Dffset Linea 1 Dffset Linea 2 Dffset Linea 3
Guadagnoin [dB] = 200 Guadagno it [dB]  — 1.0 Guadagno in [dB]  — 1.0 Guadaghoin [dB] == 0.0
Guadagno out [dB] — 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 .

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 I

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

level and the frequency of the signal.
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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.

Tel interface

Line uzer [ ]
Line PSTH [ ]
Busy tone decoder [ |
Freq. ring gen [Hz] o5
Mum Ring C.ta a2 |
Predefiniti | Irmpozta |

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

subscriber side telephone interface (BCA-C).

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

radio-telephone interface).

The | Freq Ring Gen I 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 IaIIows 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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&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.

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:
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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 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:

LFE Candral - THY Hnpeainr 160

AFC Coshguoalizn AFC Hosuls S3sluc

W Enails 0FC rwaduds = [ty pechians dnabled

I Erghla beg eelosotion = GEC W e arahbsd

¥ PPE s b vl = Vakd sgad on M uscHs e
= PFG b RS e

Spnahuomicalion mods AFL Muzaausz

S qoigi | Frore Muichann x| e Larval || ih
VETCD Terma i

AF Cftami Fr [Ha]

Dol | el |

Spmeiomizalizn

DETEEN Tmiems [ T [ Swe [ GFS

Arcear Fastng

CREAD | WWRITE Fapl | = Aepest

= | " Fmsdng Clods

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 ; 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 —)l 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:
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LFE Candral - THY Hnpeainr 160

AFC Coshpualicn AFL Muodule S3sluc
W Erihe BFC readils = [ aly paclusngs enoddd
I Erigbls heay pif-oonmsotion ST W e sratibsd
» PPE syl b wald -] e oo M iscHE e
= PFE o FS pasienl
Lpmatromiralion mods AFC Mmaawez
e e | SyrwLarval || (i71]
VETOM Tarm =
HF Cftrmi Fi |
Epmzmmicalizn
| HICH nea TS =T Lapu roarg
Arcmar Fasdng
CREAL | WHITE A
P | R
Menu item Description

Synchronism source

Allows to choose the synchronism source

No sync No Synchronism source selected
Digital Synchronism based on a proprietary pattern sent at the beginning of the
igi
8 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

Radio Activity
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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.
From superaudio

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 | | Subaudio/superaudio | the subaudio/superaudio

form will appear:

Subtone/Supertone Control - TRX MASTER VHF TEST

Subtone Configuration Subtone/Supertone Parameters
[~ TCS/DPL Forced Unlacking Main T2 Subtone
[~ Enable E4M maode . R aux frequency [Hz] 0.0
[~ Pulse selection Pass-Thu Hominal deviation [Hz] 2580
[ Enable R Supertone key .
[~ Enable T Supertone sl e ] 500
[~ Enable R¥ FFSK key Main B Subtone Slow-check wait time [ms] A0
Default | Set | (+ TCS freq. [Hel Supertone Bursts [0-3) 3 =
™ DPL code [oct]
Tresholds Settings 156.7 Default | = |
Fast acceptance freq. [Hz] i)
Slove acceptance freq. [Hz] 0o Subtone Module Status Reading
HiEnemy lev. var. [+] [dB] 0.0 m=  Data exchange enabled Fead
Lo-Erergy lew. war. [-] [dB] 0o ma R Subtone Signal
mw  E Signal toward T Fepeat
Default | Set | s M Signal from B Reading
Subtone Measures Accesz
Maminal deviation [Hz] 250
. READ
Frimany R Secondan B Tertiam B | WRITE
R [main] tone [Hz] | | 1541 | |
R (aux] tone [Hz] | | [iln] | |
Peak deviation [main) [Hz] | [ 1386 | [
Peak deviation [au] [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.
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To enable these functions click on ; 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

- [ RadioConfiguration

> [ Analogical voter

the following form will appear:

Anefngieal Valer 4eiep - THE Hepealar 160

Walm pamamelme
R Lk | et g b [ | 100
POt B wccwdod ] o Liss 2 H oled e [ | (3]
OEF e ] Ssmirhberm ] n
DEF Sl 7 Hprbmwzr [ | E
DEFSkwe] g
e d
DEFS Dt |
Maarmer e Fiasdng
| Likuey
= i Lk =] Contirum
o HE f emadoa | w2
o 5P S 1 =
=[5 ded e
= [P Seed CHEADy
= [EF Shwd WHITE Choas

This form allows the user to set the analogical voter inputs (in the section | Voter parameters ),

In the | Voter parameters I section you can:

choose the signal sources for the analogical voting and the related setting time,
set the hold time for the voted source (that is the minimum time before source changing),

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

8 8 8 8

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 initially,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 ; 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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6.2.2.11 DMR LAYER CONFIGURATION

/

Displays the colour
codes set in the
channels table

It indicates
activity on the _—
radio channels

DMR Layer Configuration - TRX MASTER YHF TEST

DMR Parameters

Enable modem 4F5K v
Receiving as terminal r
Tranzmission as Base Station v
Enabling DMR repeater v
Enabling Half Trunking I
,HX DMR Colaur Code [main] 10 j
T DMR Colour Code [main] 10 j

R DMR Colaur Code [aux) 1] j
T DMR Colour Code [aux] i] ﬁ

Metwark Delay [tz]
Timeslot walidity [ts]
Hang Time [ts]
Hold Time [tz]

Signallings
Statuz

DR Mode enabled

|V

R active
T¥ active

Aooess

4 =
2 =
100

a

TS1 752
—r—

el e

Reading

PCH &udio Mode

Current UTC Minute
Current UTC Second

Current Second Corection

Current timeslot Correction

Fine Timing Correction [ticks]

Flat

g

p-Law

255
255

b
o
o

Received packets advance [ts] | 0 j

RC packets advance [ts]

o=

Distance advarnce timing [km] 0

Current Second/ T imeslot 8/72
Current Timeslot_300 278

Laszt received timeslot

Frequency offset i [Hz]

Time offset s [mz]

Errar Yector

T51 TS5 2
0 51
0 7
0,000 -0,083
1] 375
A L

Colour Codes received 0 10

Fepeat
Feading Save in eep

Close

The section allows to enable different features:

00 4FSK modem: enables the 4FSK modem performed by the DSP,

These parameters are
set by the technical
staff according to the
network configuration

Displays the quality of
the signal received on
the timeslots

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

features,

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

the repeater features,

00 Enabling DMR repeater: enables the repeater features.

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.

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

Radio Activity
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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 YHF TEST

Base Station Parameters IP Parameters - Synchronization
Baze Station Role Aietor Sunc gource on LAN link v
|Master _ﬂ IP &ddress Senc source on AF link Jiraz
i f | : :
Ao - Sync'ed from LaN link ).
MST Multicast Group [1=127) | [ Sync'ed from RF link ).
Radio Metwaork Maode SUE Multicast Group [0 +127) | =

Multisite: Simulzast

Backup Master

Metwork Parameters JE s ﬂ
Yatirg Delay [tz] 2 j i !
Spnchronization Tolerance [ts] Tj
DMR Packets Framing Mode IP Parts
M Uplirk (1024 + E5535) [ emzm
Dawnlink (1024 = B5535] | 2m3z2 | Serial = 0x10000002
Half Trunking B
Mastor P Adkass iR — Sync [1024 = BE535) [ zoim Riead from File
Mubicast Group (1 =127) [ 1 EontinlEilZd shaab) | 2 _wiite onFile |
Hardled channels = Trunking Control (1024 < 65535] | 20134 Rexial o

it |

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

In the section | Base Station parameters Iyou 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
packets to be voted). All the other features in this form are set by the technical staff according to the
particular network configuration.

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

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

Click [ Write on file | | Read from file | to save or read a configuration on/from a file on the PC.
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6.2.2.13 DMR SERVICES DEFINITION

DMR Services Definition - TRX MASTER VHF TEST

MotoTRED Parameters Services Parameters
Teut M
CAl & ddress 1z st Messages
Preamble Packest =
Group CAl Address 205 [Eamble Faskes 16l
Frepend D ate in the messages Iv
TP Pl ety 4008 Frepend Time in the messages v
DIR[0 A4RSS o Baze Station [dentifization in the messages
IP Part 4RS [ 4005 |Base Station 1D [dec] |
DR 1D TS i Custom D l—
IP Port TS 4007
Beacon Interval [z] 0 j Messages Server Enabled [v
IF Address IF Port
| 1592168132 | 14007
Telemnety Server Enabled [
IP Address IF Port
Positioning Server Enabled [~
IP Address IP Port
DMR Events Detection
| Serial = 0410000001 | Dizabled ﬂ
FRiead fiom File IF Part (1024 = B5535)
M Multicast Group [1 + 127)]
= IP Address
‘write |

e O o prappa

Parla Fishrshs T

01 Hacie AHE B

Paria FARS T ans
10 i T 5 i
Paria P THI T
Wepabeseonls] T o0 =

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

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

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

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 | .

QS faager 0,0 00 - HA DU sqmrpm comlenl s teed - THX Bepogsar TED
OFE_Pansger  Addromsan - Saftesrs DEF Tt T
3 E
Commumicatmna m ‘e g Pocks ue Bl e
Lotk k. Chanrel Toble
Lam Rkt b D&Peoniml
bz 74 ©D 40 L4 03 0D £ AT Corligurations Loy T paneral
Crrrad: Tormiral Ak conied
s e
BughviLinen Satting
Pl haraed
AFC
Sbrgads | Bk
Sraslog abar
Fincmved D Faimngtens
Ris: rA A AT
M rr 40 0O L% 00 0F 00 01 (9 00 61 01 00 a0 a1 m
iy Webaork Detind
0 0 00 0 a0 M 00 G300 0 00 DD a0 = an e oan e BETAXL
a0 a0 0000 108 05 00 0L 0 4l SC BG §1 T oAr o5 I
J1 0 00 00 00 (0 00 00 00 00 00 09 00 () 40 00 0D D 0l 0o oo moop
M0 [ 90 00 a0 01 00 00 A0 0 a0 0 90 (0 A0 ) a0 ) 9F 0 a0 B0 an Fire]
W0 [ 00 00 00 [0 00 00 00 0 a0 60 a0 9 00 o) a0 @ 06 52 4% £ AE
4 TIOBE IO A1 B0 40 BLTZ ED S5 30 4R IF 4F 20 21 [0 00 [0 90 03 ap
Deert Sendisg faars | -1 | Enalictre
| Exxharged buzregez || 'l
oot Meaoes | 0
Enir e 5] 1]
P unoretn: Commandc
St ihicie Ryl | Wi | Lodyins s Blad |
Eud |

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 I

Radio ACﬁVity Documento Riservato - non divulgabile senza autorizzazione
00 Solutions Pag. 48/ 55




DMR repeater 24/01/2011

Versione 1.1

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

If the message has to be sent to a group of terminals, select

FICE Repiatas 150

IhalTadep sl &l

T |12 | Sk wgm | Eagpph g | £ bvrai ok | METSET Sune |- 1 winm | THT Fir Lock | Ec 1] @
ST WG Zimn Tl Weiangs
R Alurn grusbisd arm |01 Amrde Alarwa LT 1
TE 1 TE "
Pl [T
Tnbwscal |5
p—— i R sl Wita Fimaed

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 1/0 1 contact
/O 2 Active 1/0 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

Environmental temperature out of range

temperature
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 /0 board
and GSM/GPRS module)

Noise on the RF
channel

Not yet active

Radio Activity
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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

6.2.3 CONTROLS.

Setup o
A - B
g ostes |
Restart... ¥ Radio Contral 4t
4 Configurations Lty Calibration resulks E:
Conneck Terminal . Audio Lines Control o
Radio Metwork Monitor
Voking Manikor ol
et | FI
|
Menu item Description
Controls Displays the current state of the Base Station
I/O 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 1/O STATUS

Stato 1/0

DCE reset
DCE acceso
DCEDTR
DCE DCD

Criterio G ancio
Criterio M [FTT]
Criteria E [S03)

DCE Speaker attivo
Canale Audic 4 Fil
Ingrezzo Audio lzolato
Uszcita dudio |solata

Houzekeeping 1 Out
Housekeeping 2 Out
Housekeeping 1 In
Housekeeping 2 In

TTTTTTTTTTTT A

Leds Frontali

™1 @
™2 @
RX1 @
Rx 2z @

This form allows to constantly monitor the state of the 1/O contacts of the radio and of the LEDs in front of the

DSP module.

6.2.3.2 RADIO CONTROL

Harm {anirad

[EX Hepealer 160

Fldie cantal and olata
Froem Supphy
Man voage [+]
P26

LF |
T Erpbded [ O5P | L
T Ensbled{ Hw | o
Posuld] [1 =]

Onal 1418 B e
PLL Vor o] 1 EIVE
Tam ['C] {41
Cortart ] 3
DeactPra [W] © D0
Ael Pra ]  © 00
1 el an
EWH “Hia
D, Hi| .
Liribar || I dn
_=

AF Garmrsis 5 iprarge
Fra IHz] 1000 Fildms
Ben | Encada ol :'l CHTEH
w i || S
Ayl Ranpeivsnn 1 !'E:if'
R
L Fon W oy E-DEF Twrg: [0] R L]
L o Doyl
Farnphs T HAedivHawdy
Fia
Fanmy WO 1 I“h:mdq.l T ndtians
Erasbngs| D3P | Erusbnge| C5F | Erusbngs| C5F |
AF hag [Hz] » gn Man Man
— !
[ELE-T 5 ST 5 ST 5
1L ] EES
5MH: ] 1]
107 W= o] T
Camm 3 jHr} a
Faycha claw. [Hr 1EE
AeDp || 95
TCE gy, o] 1
TCE . e} pi]
HES1 W [} 413
FEE O | - | |

Squaich 1]
Calbasiora
[ | Thieshald k8| u
.- Hpsbeess ] | B
|
Stan
ST oFf
_ Colbeionresty |
CTTEERE
Rabis | o |
Froguencies
Fiss [iHz] T jeHs|
Fuay A Fea | ddesn00m
Fred | J2ESINI0H AL Je=a =]
L THE T |
TS ﬂ
SN TEeg M =
R DI oo o] |
AL | T 1218
Lo 1215
A Comerd charrel - | |
Fisl
R = FTI
Ffinkmh | Clos

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.
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Synchronism
mode
Feakn ot asd ctahir -
e BF ferassici e Cabinabanr
Feabsl | om AL S
e Gl [Ercodmod =) ~dTa L]
I '}2?“ 5o, [Ducodwal =] TS |
. Aclinate lasdmagion | "'g—"'"—l B
e W P
| TH Faifea
Liscy Aa W I ELeP Tam ['C] [T&h
Liscn Fn Divesdy m L
Swrkes I Sevemieen |
Power supply
Calibration
results
Internal
temperature
This section displays the TX current settings and all the RX measures.
L E] i oo ~ B
o —— = Fangs WO [T Seoondsy T Tty |
T Ermbladd| Hw'1 ¥ ErstéalD5F| || ErcbwiDSP] | EnctéaiDSP)
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The | Frequencies I section displays the current operating channel, the transmitting and receiving

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

6.2.3.3 CALIBRATIONS RESULTS

THX Heprater 180

| adtneralinn Heraids

Flahs ala Pomany s

Eppes [P 40

Bkl P | Eaprmeren LEE L8 [

Heie Hade fchraty DL cead ichanrsd | |08f]
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E ] @ioHs |E FakdFoiM (Bl [ 8E |
Subwsda demban ] 00 FakdFecDs [ebr] |
Detoton(n]  GFsD (8| Ae Phoos(degl A Debe o] Dates Exfiz]
FEE | e B &8 | x| EEd |
[ 12 W '¥F3I W [ &7 B | kg T
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This form displays the calibration results (TX,RX and loop test).

Clicking | Save in eep | calibration levels will be saved on eeprom and used in case of unsuccessful result of a

further calibration process.

The button update the calibration results: it is useful when calibrating, to real time monitor the

calibrations results.

User are strongly advised not to use

Radio Activity
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6.2.3.4 AUDIO LINES CONTROL

0 | ror Am

S

HE Hegpnater TE0

Lomnd = ilmai B Lmn ¥ E Lmn¥ B
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B S bore B Sone bore B Sore bore. BopSone bore
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Lol ) [0 0D Lol () {30 T30 Lol (| {300 7500 Lol e T30 0D
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This form allows the user to perform some tests on the line interfaces. In the section 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

Radio Activity
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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.
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6.2.6 CONNECT TERMINAL

The user can activate this feature only by request of the technical staff.
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