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1 TUNE UP INFORMATION

Tune up process of RA-xxx equipments is very simple and can be made through a PC with installed
DMR_manager application. Every setting of the transceiver can be changed by SW application only.

1.1 QUICK INSTALLATION AND POWER ON

The base station is equipped with a discrete set of HW connectors on the rear side, but only few of
them are essential for working; the following connections are needed:

00 Power supply: by 12V battery with negative to ground; nominal power supply voltage is
13,8Vdc, minimum is 10.8V and maximum is 15.4V, with electronic protection from
overvoltage and undervoltage. Current absorption is IA@1W, 5A@25W, max 7A.

00 Main RX / TX antenna; for laboratory test, it is better to connect a 20dB RF attenuator
between radio equipment and the antenna;

co Ethernet: TCP/IP connection to the same LAN as for the PC for remote control.

The following picture shows the basic connections in red colour and optional ones in blu.

FAMN BY-12Y output,
R5232 activation rrax 200mA
port
Main RX MTChH
antenna synchronous
serial interface
TX antenna
fuses
12vee
Diversity Rx 1O Alarm Audio line Analog Power
antenna contacts outputs interface inputs supply
{optional)

When the equipment is powered on, it automatically performs the following actions:
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00 Linux booting, during which LEDs of DSP module are yellow;

o0 download of software applications to DSP, clock generator and eventually to microcontrollers
of peripheral modules which LEDs are flashing yellow and green;

00 self calibration test, with the aim to tune the parameters of modulator and of demodulator
and to test the overall performances. It taks about 1 minute, during which LEDs are flashing
green and red.

At the end of this process, only the following LEDs will remain on (see User Manual for further
information):

00 on PSM module, both leds will be green, monitoring the correct supply;

00 on DSP module “LINK” led is green if equipment is connected to ethernet LAN, “ACT” led is
flashing yellow if LAN communication is present;

Now the equipment is ready to be tuned through a PC connected to the same LAN. The Ethernet
interface of RA-xxx transceiver is auto-sensing: both straight and crossed cables are allowed. On a PC
the application “DMR_Manager.exe” shall be installed (see User Manual for further information) and
launched. The equipment can be accessed at a specific IP address, as indicated on a side of the
equipment itself.

Imposta Connessione

3
Prafila

Mio E-DISP

Canale per il collegamento

|Metwork [TCR/IF) |

Impostazioni TCR/P

IP* &ddress # Hostname Welocitd [bps)
[192.166.1.245 Char bits =
Porta TCP 4000 S
Parita
Impoztazion telecontrollo Saplels :|
Cantralla di flusso Hw ™

Connessione tramite Madem [~

[~ Specifica Indinzzo [hex) Murnera

Maodem Feset |

Muovo profilo Elimina profilo Ezci | Ol |

1.2 TUNE UP PARAMETERS

RA-xxx equipments can work in dual mode, that is, they can recognize if the incoming signal from a
terminal equipment is analog or digital and configure itself as analog or DMR. The remote control SW
is very powerful and complex, but few mask are enough to set and to monitor the basic analog and
DMR parameters.
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From the main mask of DMR_Manager, open RA-DMR-> Controls—> Radio control. This mask allows the
following actions:

00 to change power of RF transmitter from 1W to 25W;
to change frequency of RX and TX, or to change the current channel;

co
0o to change TCS/DPL;
co

to check the main analog measures which are automatically performed.

Radio Control - TRX RPT VHF

Radio control and status -Squelch-
Ebwst A -AF Generator- Signallings Calibrations
Freq. [He] 1000 e RX Calbwation. Speed Medium ¥
Gen. |Encodsr off v _ T Calibration Thresheld [dB] 20,0
Main woltage [V] Loop Test .
W Seq. |Decoder off e INT Blanfing s Hysteresis [dB] .0
Activate ransmission | TE Full Calibration ]
£ - Actuations - | 1oz Sl
. TRX Temp. [0 T
Loop Rx Main B emp. ['C] 425 T — OFF
Lior R Divarsig - . Calibration results
: - [ TEs/mes
Smple Save ineep _D_ﬂ:_J
% | Rz - Frequencies
TX Enabled (DSFI v Primary (M/D)—f|[ 1 Secondary {7 Teitiary I R [kHa] TukHz] _
T Enabled [HwW v -Enabling [DSF -Enabling [DSF -Enabling [D5F
nabled [Hix) v g [DEF) g (DEF] g [D5F] By o] 11500000
Pawer [w] 1 - AF freg. [He] v tain I~ Main [~ Main : AL ‘—__|
] [ Diversity Fren. [ 157000000 6,250 b
Onair | ldle Sthy Meazures Measures Meazures PLL |g.250 -
- TCS5/DCS 1
PLL Yiune [mi] [ 3234 e | T | | 4
Temp. ['C] 282 4BMHz[m¥] || [ 24 [ [ =oondat) 1| TCS freq [Hz] &
Curment mé)] 0 12? MHazf[r;V] | 754 [ [ o DCS code foct] €
Cirect P, [w] M/ siticnetie] 491 T 1235
: Audio dev. [Hz] B4EG FLL ]—_v_| :
Riefl. Pur. [] M8
e SINADp [dE] 4.4 R 1235
" [3] M, -
TCS freq. [Hz] 1322 -
R M/, >
105 dev. [He) 206 1
Dew. [Hz] 0 RSSI M [dBrm) e Current channel— 1
Limiter [dB] (i3] RSSI D [dBr] - Freq.
PLL - =]
LOPWR | HISWR | BN o 2
[ HITEMP [ IDLE :
Refresh ‘ Cloze

Eventual modifications of parameters will not be saved into internal flash: in order to permanently
change parameters, channel table must be edited (by the mask RA-DMR->Radio
Configuration=>Channel table).

If frequencies are significantly changed (some MHz), it is suggested to make the transceiver perform a
new self-calibration process. In order to do this, the last channel (the 201*) of the channel table
contains self-calibration frequencies parameters: you should change the frequencies of both working
and self-calibration channel. Specifically in detail, the TX and RX frequency of calibration channel must
be the same, they must be multiple of 100KHz and must be as nearest as possible to the TX frequency
of working channel. In order to make the modification active and to perform a new self-calibration,
the application on the equipment can be restarted by the command RA-DMR->Restart...~>Main.
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annels Table - TRX RPT VHF

Channel 0 Channel 1 | Channel 2 | Channel 3 | Channel 4 Channel 5 | t
Channel Name CHO Empty Channel Empty Channel Empty Channel Empty Channel Empty Channel Em
Channel present Yes No No No No No
Channel enabled Yes No No No No No
TRX mode | ANA+ETSI+MOTO!
Channels spacing [kHz] 12,5 12,5 125 12,5 12,5 F7,5
TX Freguency [kHz] 161600,000 0,000 0,000 0,000 0,000 0,000
Primary Rx Freguency [kHz] 157000,000 0,000 0,000 0,000 0,000 0,000
Secondary RX Freguency [kHz] 0,000 0,000 0,000 0,000 0,000 0,000
Tertiary BX Frequency [kHz] 0,000 0,000 0,000 0,000 0,000 0,000
Simplex Frequency Shift Mo Mo No No Mo Mo
TX Power [W] 1 il 0 0 o il
Maximum continous transm. time [=] o 1] o] a o o
Transm. closure delay [ms] 500 500 500 500 500 500
TX DCS Code [oct] - - -- -- -- -
RX DCS Code [oct] - - -- -- -- -
TX TCS Frequency [Hzl 1235 123,5 123,5 123,5 123,5 123,5
BX TCS Frequency [Hzl 1235 123,5 123,5 123,5 123,5 123,5
BX Emergency TCS Frequency [Hz] 0.0 0.0 0,0 0,0 0,0 0,0
RX TCS hold time [ms] 500 500 500 500 500 500
Subtone tone deviation [Hz] 250 250 250 250 250 250
Supertone Frequency [Hz] o 1] o] 0 o o
RX Squelch level [dB] 20,0 20,0 20,0 20,0 20,0 20,0
RX Sguelch Hysteresis [dB] 6,0 5.0 6,0 6,0 6,0 6,0
RX DMR Colour Code {main) 1 F 1 il i 1
TX DMR Colour Code {main) 1 F 1 il i 1
RX DMR Colour Code (aux) o 1] o] 0 o o
TX DMR Colour Code (aux]} o 1] o] a a o
[«] | IO
wiits ar Fils Read from Fils witeon TR | [ Read hom TR | Cose |

The main parameters of DMR mode can be set by the mask RA-DMR->Radio Configuration>DMR
Layer configuration. In the lower part of this mask main, DMR measures which are automatically
performed, can be seen.

DMR Layer Configuration - TRX MASTER YHF TEST

DMR Parameters ﬂ
Enable modem 4FSK v Flat
Fieceiving as terminal [ PCM Audio Mode
Tranzmission as Base Station v M
Enabling DMP repeater 2
Enabling Half Trunking I Curent UTC Minute 25
Fix DMR Colour Code (main) 10 j Current UTC Second 255
Tt DMR Calour Code [mai =
e B el 10—y Current Second Corection 1]
R DA Colour Cod -
i Cils (] 0 = Current imeslot Corection 1]
TXDMR Colow Code faus) [ 0 =]
Fine Timing Carrection [ticks] i)
Metwork Delay [tz] 4 j
Timeslot walidity [ts] 32 j Received packets advance [ts]| 0 j
Hang Time [t] 100 FC packets advance [ts] i] j
Hold Time [ts] 24 Distance advance timing [km] i)
Signallings
Current Second/Timeslat B/7E
Status Current Timeslot_300 276
DR Mode enabled —
T51 TS 2
Last received timeslat 40 i]
T51 T52 Frequency affset re [Hz] 12 i]
R act.wa —r Time offset s [ms] 18,851 0,000
T active T Emor Yectar 105 0
Colowr Codes received 10 i]
Access Reading
| READ |WRITE. Repeat
r Reading Save ineep Cloze
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The transmission can be enabled by different commands to get different effects:

oo if the “repeater mode is enabled” the equipment will transmit the same received signal. This
function can be enabled in DMR mode by the mask RA-DMR—>Radio Configuration>DMR
Layer configuration by checking the box “Enabling DMR repeater” and in analog mode by the
mask RA-DMR->Radio Configuration>TRX operating modes by checking the box “Enabling
repeater mode”;

TRX Operating Modes - TRX MASTER YHF TEST

TRX Configuration

Operative mode

Master TR of “Wired Simulcast Metwork j
Service

Diuplex j
Type

Stand Alone j

A L N |

Auxiliary TRX[s]
Present TLCID IF &ddress

Al r

Bug 2
A 3
Aux 4
A b

AU B

Aux 7
Aux B

1 111117

Configuration

[ Activating TRX
[v Enabling T
-

TR with raultiple B3
[v Enabling Primary R

-
=

[ Enabling Diversity B
[v Enabling Repeater Mode
[ Enabling Dual Channeling

[~ Enabling Line 3
[+ Enabling Line 2
| Enabling Line 1
[~ Enabling Line 0

[~ Enabling R Self-test

Service Class

(¢ Repeater / RHadio Metworks
" Point-to-Point Links

| Serial =

Read from File
“#rite on File
Read

Write

0x10000003

| Close |

oo if an external analog signal is applied to the input of the “audio line interface” connector and
its input contact is closed, the TX will go “on air” with the modulated carrier by the external
signal in FM mode;

00 the TX can also transmit a modulated carrier by an internally generated analog signal: by the
mask RA-DMR->Controls>Radio control an audio frequency (AF) generator can be
programmed to generate a “sinusoidal test” signal at a specified frequency (between 300 and
3400Hz) and by checking “Activate transmission” the TX will go “on air” with the modulated
carrier by the internal signal in FM mode;

00 a DMR test signal can be internally generated and transmitted. To this aim, by the mask RA-
DMR->Radio Configuration—>Test AF, in the box “test mode settings”, the encoder can be set
to “BER test with DMR HIDLE packs” to transmit standard DMR hidle packets.
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BF Test - TRX MASTER YHF TEST

Configurazione Test BF Impostazione generatore -Stato del Modulo BF

A Frequenza di test [Hz) 1000 m= Pagsaggio parameti abilitato
v Abiltazione analizzatore audio B Generatore abiltato
= Eliter.io di PTT e iniezione.EF Freq. minima sweep [Hz] 200 = Analizzatore audio abilitato
I Inzerimento filtra paafometricao S e e ), BT
Bl eerichespbin) ]T. Mizure rilevate
Impostazione modo di Test B o) ]T Liv. S+N+D su nomin. [dB] | -75.2
Encoder off =] Tion) onda quadha ms) | g0 SINAD stimata (48] 222
DTMF ~ Diztorsions [
el Call COR 1 Tl onda quschs ms) [ 40 El 25
{5el Call 2VEI-1 Freq. audio decodif. [Hz] i}
Sel Call 2VEI-2 I™ Pasza-alto [Hz)
Freq. audia ist. [H
SelCall El& ™ Passshasso [Hz) ]—- req. audioist. [Hz) 80
SelCall EEA o
BER test with 1200 Hz AF Fase segnaliinfref (ded) | 300
DR HIDLE pack fid il
— —— = Ermori nilewati in test BER i}
| nooo | oooo | oooo | oooo
Erar wectar in test BER 0
SER BER rilewata
| nooo | oooo | oooo | oooo Predefirii | i) |
Impostazione invio DTMF
Mumero da imviare: {m 2I40E7295BC0DE Abtiva
[iurata del tono dei singoli digit [ms):

1 2 3 4 5 5 7 g i e e A e e P e e S e T Predefiniti
|mo |70 |70 |7 |7 o7 |7 |70|[70 |70 |[70]70 |70 7|70 Imposta
Impostazione sequenza test modem

1 2 3 4 i 5 7 a
Parols per bit-sequencs [hex: |oooo o000 |oooo | o000 | oooo | o000 | oooo | o0oo
Imposta |oooo |oooo [oooo [oooo [ oooo | oooo | oooo | oooo
9 10 1 12 13 14 15 16
- ACCesso Lettura
8 Lettura ]
s i | it
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