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KAIROS - Operational manual

1 KAIROS: general description

1.1 Features and application

KAIROS is dual mode analog and DMR transceiver, intended for both fixed and mobile use. As a repeater it
can work both as stand alone and as part of a network of repeaters; as a fixed or mobile station it can work
as a radio subscriber, connected directly to a dispatching system, which can spread from a very simple
console (4W+E/M), to a more complex RPT/SIP equipment.

KAIROS is a software-defined radio transceiver that implements all mo-demodulation and filtering processes
via SW. This technique assures repeatability and perfect matching between the base stations. It also allows
to manage multiple protocols at the same time to perform, for example, a dual mode transceiver able to
switch between analog and DMR automatically and in real time, according to the incoming radio (or IP)
signals. KAIROS has got an effective SW and HW platform that realizes a powerful embedded workstation.
Its LINUX core, thanks to the continuous upgrading from thousands of developers around the world,
interfaces naturally IP devices and networks.

Please refer to “ENB53 - KAIROS family 1v1.pdf” document for a general description about intended use of
KAIROS, features and applications, compliance to normatives.

The documentation is valid for all the models of the KA-xxx series, if not otherwise specified; the head of
family is the KA-160 model and the derived ones are the following: KA-080, KA-350, KA-450, KA-500, KA-900.
Please refer to “ENB52 - KAIROS user manual 1v4.pdf” for engineering specifications of each model. All
models are certified according to ETSI, FCC and IC rules; the following table shows their identification ID:

ETSI(1588!) FCC IC
KA-160 YOM-KA160 10484A-KA160
KA-080 YOM-KAO080 10484A-KA080
KA-350 YOM-KA350 10484A-KA350
KA-450 YOM-KA450 10484A-KA450
KA-500 YOM-KA500 10484A-KA500
KA-900 YO9M-KA900 10484A-KA900

1.2 Block diagram description

The logical structure of KAIROS is quite simple: the core is logical block, made by a microprocessor, a DSP
and a FPGA, which embeds all the functionalities of the transceiver/repeater and which is connected to
different interfaces:

1. IP:thisis LAN Ethernetinterface for exchanging audio, data and remote control with a remote device;

2. RF:this is made by a digital class C transmitter and 2 identical digital receivers;
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3. AF: thisis a simple 4W+E/M interface;
4. 1/0: a set of input/output contact for monitoring local devices.

Every mathematical elaboration of signals is digitally made by the core and also the logical behaviour of the
station is totally managed by the core. Every signal received from both RF and AF/IP interface, arrives at the
core and the core itself generates every signal to both RF and AF/IP interface. This means that there is no a
direct connections between a command and its effect, but the core decide how to manage signals, according
to its established function inside network. After this clarification, it is possible to describe each interface
block.

1.2.1 Logical core block

This block is made by a microprocessor, a DSP and a FPGA, connected together by a set of logical buses.
Microprocessor is responsible of the high level communication and high level management of the device;
DSP performs every digital processing of the signals; FPGA is used as an interface with other blocks. This block
is equipped also with flash and RAM memory, RTC and a complex digital PLL system based on a VCTCXO for
implementing a very stable clock generator for synchronizing all the block of the KAIROS to the same
frequency reference.

1.2.2 IP interface

This is the main communication port of the device, aimed not only to remote control, programming and
monitoring, but also to implement a virtual audio and data line over IP. This line can be used for audio and
data exchange with other devices; in case of IP connected networks, made by KAIROS repeaters, a
proprietary protocol will be used with additional information, while in case of connection to standard RTP/SIP
devices, a RTP/SIP protocol will be used. This interface is completely managed by the microprocessor of the
logic core.

1.2.3 AF interface

This is the second audio interface of KAIROS, after the virtual line over IP, for local connection to speaker and
microphone. Two balanced, not isolated 4 wire lines are available, equipped with SQ and PTT contact. The
audio signals are digitally converted by a AtoD / DtoA processor and they are digitally managed by the DSP
of the logic core.

1.2.4 RF interface

This is the most important block after the core, because it consists in the TX and in the double RX. The TX in
made by a digital frequency synthesizer and a class C amplifier, which can provide up to 25W RF output. The
transmitter is equipped with direct and the reflected power sensors, temperature sensor, current monitor.
The RX is made by 2 parallel and identical receivers, sharing the same local VCO (digitally synthesized). They
are equipped with a double channel filter at intermediate frequency (45MHz), which allows 25, 20 and
12.5KHz channel spacing. The signal at intermediate frequency is sampled by a digital IF processor, for getting
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the baseband signal on a digital bus. Base band side of both TX and RX are connected to the DSP of the logic
core for digital signal modulation/demodulation and processing.

1.2.5 1/O interface

KAIROS is equipped with some digital input and digital output contacts, referred to ground, directly managed
by the microprocessor of the logic core, for interfacing with other devices with general purpose.

2 KAIROS Manager SW pack Overview (REMOTE CONTROL)

This section is an operational guide for configuring the KAIROS radio station for most common standard
usage. It is not a complete manual of course, but a guide for setting the main functional parameters and for
analyzing the working status of the equipment. Please contact Factory for custom applications or for any
other usage.

KAIROS needs the following connections:

Power supply: 13.2Vdc with negative to ground;

TX output: transmitter output, to be connected to a duplexer or a TX antenna, or a 50 ohm dummy

load;

00 RX M input: main receiver input, to be connected to a duplexer, or to a RX antenna. If branched with
TX, please maintain at least 75dB of isolation between RX and TX to avoid damages or malfunctioning;

00 RX D input: diversity receiver input, to be connected to a second RX antenna, through a filter for
decoupling it from TX output. If not used, connect it to a 50 ohm dummy load;

o0 GPS: if GPS receiver is included, connect the GPS input to a GPS antenna with at least 20 dB of

amplification and possibly equipped with a band-pass filter for out-band noise reduction. A 5Vdc

power supply is supplied over the same RF coaxial cable;

LAN port: TCP/IP port for remote control, to be connected to a 10/100 BT Ethernet network;

I/0 port: this connectors contains 2 audio lines interfaces (AW+E/M) some digital I/O contacts, one

0-20V analog input and a 12V output (400mA max) for eventual auxiliary devices. This connector

remain unused for repeater functions. Refer to user manual for pinout.

o0
o0

8 8

When KAIROS is powered on, it performs a self calibration test, taking about 30 seconds. Please wait for
calibration end before proceeding.

The only physical command available is the power button: a short push will switch KAIROS on; a long push
(about 5 seconds, until LEDs are flashing green) will switch KAIROS off; if the power cord is disconnected,
KAIROS “remembers” the last power status (on or off) for successive power on. Every other setting is
available through Kairos_Manager application.

2.1 Installation

Installation of “KAIROS_Manager” requires a PC with Windows O.S.; insert the CD with the installation
package into the PC; run “Setup.bat” application with “Administrator rights”. After installing, the application
is available from the folder “Radio Activity \ Kairos Manager”.
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After double clicking on “KAIROS Manager.exe” the following window will appear:

Connection setup x|

(" DMRRFLink TS A
™ DMR RF Link TS B

r~ Profile Set as Default H
[KAIROS (Default) =l
—IP settings
IF Address [ Hostname
| 172.33.16.140
IF Port 4000 Protocol " TCP & LDP
— Access Parameters
Access Mode
[~ Station ID (1 + 254) I
* Wired

[T Use Secure Access Feature

Messages Timeout [s] | 4 ﬁ

Mew profile

Delete profile I

Exit

| Ok |

Connection parameters like IP address of the target equipment should be set to get access to the device. The

main control window will appear, which will give access to each equipment setting. Here following the

description of the function menus of the maim mask:

KAIROS_Manager 1.6.8 - KAIROS eguipments remote control - KAIROS <B54 - F5= = |EI|5[
KAIROS Manager Software DSP Test KAIROS 7
- - [ | [ Status Buffer
~Sent | F 0440 03D 000B 0000
8001 0000 0003 0000
6C 00 08 75 40 03 000OF 35C1 0000 0000
0000 1410 FFFF 23BF
BFFF EE00 C125 0000
211D 0DOO 2116 GA73
4721 4340 S0ES DADD
000F 0838 O05C8 0850
0101 0000 C184 O037F
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 BTEB
< -
6D 00 09 40 79 03 00 84 BO 4F 40 08 42 53 34 20 2D 20 46 35 00 00 00 00 00
00 00 00 00 00 00 00 00 OO 00 00 00 OO 00 00 00 OO0 OO0 00 34 35 30 4B 41 34 Statisti
30 37 33 00 00 00 00 OO OO 00 18 OR EO 07 00 1E 18 40 04 FB OF 00 DD 92 40
01 00 OB 00 03 55 48 46 20 34 30 30 F7 34 37 30 20 4D 48 7A 20 49 54 55 20 Exchanged Messages 0
5z 65 €7 €3 6F 6E 20 31 20 42 61 6E 64 00 00 00 00 00 00 00 00 OO0 00 0O QO Incorrect Messages 0
00 00 00 00 08 00 00 B0 00 00 00 AO 0O Error Rate [%] i

UHF 400+470 MHz ITU Region 1 Band

MULTIMODE DMR TIER III NODE

LAN-LINKED SIMULCAST NETWORKS: MASTER TRX

S/N: 450KA4073

Base Station Role: MASTER

Equi ID: H04FBO

10:12
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“KAIROS Manager” menu allows to change the language and measurements units

“?”/KAIROS Equipment info” menu shows the factory data, technical features and eventuality installed
options (GPS, vocoders) of KAIROS.

gquipment Info
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2.2 Software and configuration maintenance

“Software” menu allows to view versions of downloaded files and to download newer ones. It give access

to:

00 a mask with the versions of the different firmware installed into equipment:

x|

Sw Versions - KAIROS <BS4 - F5> 1
Description Version Build Date
| Linux 2.4.31 for KATROS Equipment by Radio Activity srl, HW release 200 | 01 | o04 | 2015-03-02
~ KAIROS
Mame Version Date Customization
| ka_bst | 1621 | 2017-01-11 | Standard (0)
~ RA SW Library —SW I
MName Version Date Euild Date
| RALbrary | 3.4.0.0 | 2016-05-24 1500 2017-01-11
| | | ka_main 1271 2017-01-11
ka_snmp 765 2017-01-11
e ka_rctl 1004 2017-01-11
= web_int 3561 2017-01-11
Name Version Date ka_ptp 831 2017-01-11
| DSP | 43C | 2016-12-27 bst_tr3_magr 603 2017-01-11
| PLD | 4.0D | 2017-01-09
Close |

00 a mask for new software downloading:

Software Upgrade - KAIROS <BS4 - F5=

—Item

(" Base Station

" D&P

{+ PLD

™ SIP Server

{~ Operating System

Use FTP (recommended) [ —IP Port I 21

Source File
’7|2:\.I<AIF‘.DS\KA_PLD-4_10_20 17-01-20_17-39.jed

=101

Abort

Upload |

To upload new SW,

el S =

Select the type of firmware you need to download (microprocessor/DSP/FPGA/SIP/QOS).
Select the file to be downloaded through “...” button (browse).
Push “Upload” button.
Wait for the end of the process.

Radio Activity S.r.l.

24/01/2018

8/30



KAIROS Operational Manual - version 1.3

00 A mask for a simultaneous software downloading of the selected modules.

Software Upgrade - KAIROS <BS2 - F3> e = S
—Modules Use FTP (recommended) v
¥ Base Station [£:\KAIROS ra_ct3-devel0, 9.4, 2rd-20170117190505_axis. tar.gz
¥ Dsp [Z:\KAIROS\KA_DSP-0004-3C_2016-12-27_11-40.idm
¥ PLD [Z:\KATROS\KA_PLD-4_10_2017-01-20_17-39.jed

Abort. Update Selected Modules | Close

Please note that the automatic procedure may require up to several minutes,
meanwhile you MUST NOT shutdown the KAIROS equipment or close the KATROS_Manager application

Warning: Once the procedure is complete the KAIROS Manager will be closed
and the KAIROS equipment will restart

To upload new SW,

Select the module/s you need to download (microprocessor/DSP/FPGA/QS).
Select the file to be downloaded by clicking over the bar (browse).

Push “Update selected modules” button.

Wait for the end of the process.

© Nowu

A KAIROS is characterized not only by its FW, but also by its configuration, which can be uploaded and/or

saved through the following menu:

“Configuration utility” menu: this function allows to clone an equipment by saving the entire configuration.

Each configuration can be saved on a PC and load from it.

Configurations Utility - KATROS <BS54 - F5= |

KAIROS (TRX+DSP) ALL DSP BANKS [~

Save configurations | Load configurations |

Merge DSP data from old file | | Close I

Radio Activity S.r.l. 24/01/2018

9/30



KAIROS Operational Manual - version 1.3

2.3 Main configuration

“KAIROS” menu is the most frequently used one and it contains masks for systems setup, configuration,
control, restart of equipment. It is continuously changing according to the product developing and up-dating,
but its main functions remain the same and they are explained here following.

“Configuration \ Network settings” menu

It allows to set-up the IP address of the radio for remote control over Ethernet. It is important to define the
subnet mask and the gateway address (if present).

il
- : i
Interface 1 (ethd)———————— 1[ mseromam | Al
P Acdress 172.33.15.14 2]
,— 2 I .67.222,
Subnet Mask Fre 208.67,222,222
Default Gateway 3 I—
a4 I
5 I
)
7
g
| Serid Lnavailable
from File
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“Configuration \ Main setup” menu

It allows to set-up identifying parameters for the equipment and other parameters which are referred to

hardware configuration (internal serial ports settings, remote control port settings and GPS module interface

settings). Contact factory before changing them.

Main Setup - KATROS <S4 - F5> .-]ﬂll
Identity Data ~GNSS I Module
| UL | el 2
NetnorkD(1+4095) [~ 1m0 | | SuplyloitsgetoGiSSAntenna B | | o &)
- _ 1+ihddress (12259 [ 14 PRs Time Reference. [ (e ENG =] | | RemSIPLaver r
T
[ DMRID(1+ 367764150 [ ande
Netwerk Name | RA-HETWORK 5 :
| goemit sl [ m UITC fire 2z s Fom ot Statestiava | [-ALARM_DUT Contact Use
Zone Name: l RA-FOME g
Observatary (USND) vl &
Carrler Nama | RA-CARRIER. Forced ON C
~Remote Control b
Site Mame | RA-STTE Forced OFF g
~LAN Connection
| Manual coordinates souro= i IF Port 4000
| Latitude
degs mins eecs mecs/1000 o | ~Remate Control ¥ RF Link
L sl O sic| Ensbled on Timesiot A C
| Ensbled on Timesiot B r
| rlengiude - | Serial = 0x3000000 1
) ~TLE Secure Access 5
degs  mins  eece secs{1000 - ﬁ,_.| : E Read from Ale I
) ] 0 000 W Users' Database
| e e __ WwitsonFie | —
. Fr:n--->| R—ead] ix
madenhesdiocaior [ 1J00AA ’ |
| ! wiite |

“Controls \ Date/time” menu

Date and Time - KATROS <B54 - F5=

KAIROS

Computer

=101 %

24/01/2017 10:37:47

24/01/2017 10:34:59

Close

It allows to align the real time clock of the equipment to the time of the PC. This is not for signal

synchronization, but only for attaching a time to eventual alarm notification.
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2.4 Channel configuration

“Configuration \ Channel table” menu

This is the list of programmable channels of base station: 200 channels are available for communication. It is
possible to save/read the table on/from file or microprocessor memory by pushing the corresponding
buttons of the mask. Other buttons are available for setting default channel, current working channel and

for applying modifications to current status.

REE
crenelo | channeli | channelz | channel3 | chamndls | chareds | chees | chamelT chanmi
CherrzlName | Onannell  EvptyChamel  Empty Channel  Empty Channel | Empty Channel  Empty Channel  Empty Channel  Empty Charngd — Empty Ck
Channelpresent | ¥es Ho Mo Tig Mo Mo Mo Mo Mo
Channel enablad Mo No Nao Mo Mo Mo Mo Mo
ANALOG mode | Mo Mo Mo Mo Ma ] Mo tio
CMA ETE] mode | e Na Na Ne M M Mo Mo
DMR. MotcTREQ mode | No Mo Mo (3] MNa Na No No
Digtal P25 mode | o Mo Na Ne Mo oy Mo Mo
POCEAG mode | Ho MNa Na Mo Mo Ho No Mo
Charrel Sandwidth [kHz] : 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12
TX Frequency [MHz] | 418 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,000
RX Frequency [MHz] | 0,00000 0,00000 0,00000 0,00000 0,00000 000000 0,00000 0,000
Smplex Frequency Shift No. HNo Mo Mo Mo Ho Ho Mo
T Power [ a0 0,0 0,0 0.0 n.a 0,0 0,0 00
Maximum contincus b tme [g] | o 0 o 1} 1] [} a 4]
Transi. dosure delay sl | =00 500 500 500 500 500 500 500
T DPL Code [oct] = = = = = = = 2
RO DPL Cod [ocl] | = = = = = = = =
TE TCS Fraquency |12l | 113,5 123,5 113, 1235 123,5 1235 123,5 123,
Rt TCS Frequency [Ha] | 1255 123,5 123,5 123,5 123,5 123,5 123,5 123,
Multitone TCS | e Mo Na Ne Mo oy Mo Moy
Souelch Tail Cutoffon TX | Ho MNo Na Mo Mo Ho Ho Mo
Equieich Tall Cutnff on R Mo Mo Mo Mo Mo Mo Mo No
RKEm TS Frequen i 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
X TCS hold time [ms] | 50 500 500 500 500 500 500 00
Subtore deviation [Hz] 250 25D 250 250 250 250 250 250
Superione Frequency Hel 0 0 o o 0 0 0 0
¥ Squelch level [dE] | 20,4 20,0 20,0 20,0 20,0 20,0 2,0 20,0
RX Squelch Hysteresis [de] | 6,0 6,0 6,0 5.0 6,0 6.0 6.0 6,0
R DMR Colour Code (main) 1 £ 1 t; 23 3 1 1
TX DVR. Colour Code (mair) | 1 i i & 1 1 1 1
2 DIMR Calour Code (@) | 1 1 1 1 1 1 i i
T% DMR. Calour Code nuﬁ 1 1 1 1 4 T 1 1
Ei| i |
Defalt charrd Moy Crame | Sat 25 [efaiit Channal | _Readfonrle | __ Read |
Current Werking Channgl . Apoly e Wirite
| et ard oo o vepchona |ttt |
Chanrel Selected for cperations Delcte Chamnc | Set a3 Warking Charne! | Close |

By double-clicking over a channel or by pushing “Modify channel” button, it is possible to change the settings

of each channel. The following window will appear:
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24/01/2018

12/30



KAIROS Operational Manual - version 1.3

Channels data editing - KAIROS <B54 - F5= i EI_ P
Channel0 | charmel 1 | henrel 2 | Channe 3| Channel 4 | channel 5| chamel & | Channel 7 | chamel 5 | Channel 8 | charnel 10 | cher 4 | »
1~ Dom't Chedk Ch
Main T Subtore ——~Main % Subtone
Channel Mame I Channal 0
x + TCS Freq. [He] & TC5Freq. [Hi]
Sl spacodliizl] 10,5 - € DCS Code [oct] " DCS Code o]
TX Frequency [MHz] IW | 141,3 | 141,3
RX Frequency [MHz] | 403,775000
AX Emerg. Subtone [Hz] [
T Pawer W] |1,0 - = tHz] 0.0
Max Confinuous T4 [5] I 0 LS oo X o) l 500
] Subfore Deviation (] [ a2s0
TXCutoffDelay msl [ S0
Owertone Frequency [Hz] ID—
Chianiiel Fresedt ~
Ri Squekchlevel[c8] |
Chamel Encbled i el 20
Simplex Shift 11 R¥ Squelch Hysteresis [dB] I 6.0
ANALOG Mode v
ETSI DMR Moda i3
MotoTREQ (TM) DMR. Mode ira
P25 Digital Mode |
POCIAG Mode | = =
Squelch Tail Cutaffon TX [ ;
i i . Main OVR Colour Code [ 0 =] 0~
Muititone TCS u Aux OMR, Colour Code [ 0 = 0 —f
Save Channel Data | Cancl |

It is possible to set channel name and bandwidth, transmission power, carrier frequencies sub-audio (both
TCS and DPL) tones, color codes, squelch level, hysteresis and hold time, maximum transmission time.

The boxes in the lower left side of the mask should be checked according to the desired working mode of the
channel (analogical, DMR, both of them) and to enable the channel itself.

Each channel can be read, saved, deleted.

“Configuration \ Calibration parameters” menu

Calibration Parameters - KAIRDS <B54 - F55 o m] |

Frequency [MHz] | 435,8 i
Channel Bandwidth [kHz] |12:5 vl Write |
Subtone Frequency [Hz] | 123,5 Close |

This menu allows to set the parameters of the calibration channel, that is the frequency where loop self test
will be performed. It is suggested to set this frequency “near” the working ones.
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“Configuration \ Audio lines configuration” menu

This mask allows to configure the physical analog line interface of the base station. Line 0 and 1 correspond
to the physical 4W lines on the 1/0O connector; line 2 is a virtual line over TCP/IP connection; line 3 is a virtual
internal line to DSP.

For each input and output line it is possible:

to set nominal signal level
to enable HP and/or LP filters with programmable cut-off frequency
to insert a time delay

co
co
0o
00 to enable and define nominal level and frequency of eventual control tones

-l
Line 1 = Line 2 ] Line R/IP |
Priority [7 =4 Pricrity |T—_=IJ Priority |T—-;|J
E Ech g - ¥ simplex W ptaw
=4 ™ Echo canceller
~Line In —Input Lines —Line In
~Lineln————————————
Nominal Level [dém] | 10,0 Nom.Vals BT [ Sync [ i [ Hipass fiter [H2]
. Nomiral Level [dBm l 4 F Eln
[ 300 Hz Hi-Pass filter Freq, Hz | ] m———— ] - ﬁ E:::e AGC
[~ Force Eln ¥ 300 Hz Hi-Pass fitter :
I¥ Enzble AGC Level 6] 20,0 [-200 I FarceEln [ De-emphasis
| De-emphasis [~ Enable AGC
line Delay i Output Lines ————————— |¥ De-emphasis — Line Dut
Nom. Val 2 i
@ Dissbled Nl e Yole g g [ i F bt
" Delay |ms.ps) I_ Freq. [Hz] l_ I_ v Enable AGC
Level [dBm] | 20,0 I 200 g et idan] S I~ Pre-emphasis
Ve Ot [~ HiPass filter 300Hz
I~ Faree M Out
Naminal Level [dBm] -10,0 [~ Enable AGC
Pra-emphas TR
[~ Hi-Pass filter 300Hz ol e
[~ Force MOut ~ Phone Interf Priority |T:|
¥ Enable AGC )
2 Line to User B . il
I~ Pre-emphasis e - Vocoder 1 ————— [
line Delay ———— Busy tone decoder u —Reading——— v pdaw
i Write
@ Dsabled  ( Nul Rnggenfreg. H [ 25 Resd | T =3
Ll I Rings befors answer |
2 r Continuous W pdaw
Reading Close I

2.5 Network role configuration

“Configuration \Base Station operating modes” menu

This mask allows configuring the role of the base station both in a network and in a standalone condition. It
concerns the logical function of the base station, considered as a block of the radio system, and its
parameters are managed by the microprocessor; this mask pairs with the “TRX operating modes” mask,
which concerns how to process the signals, depending on the base station role, and which parameters are
managed by the DSP.

It is possible to set the type of network (multisite or simulcast), to configure source of synchronization
framing, to specify addresses and IP ports for logical connections inside network, and so on. Many of these
parameters refer to Radio Activity network architecture. Contact Factory for further details.
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Rase Station Operating Modes - KATROS <BS4 - F>

TP
~Base Station Rele ~Master
1P Address
lH'ﬂSTER ﬂ I Present
Stand-alore =
hudo Gateway C Backup
PblnTREEUWTE-mE:miut handing i 1 T Preeent 1P Address
F hises
~Radn Nstwork Made
I~ Gezore Mester on broken comection
Multisit= ! Simudcast
rHetworkF
Vating Delay [ts] = =
Beacon interval [mm:ss] == :1
- DMR Padets Framing Mode ” .
bie Packat i : S -
Doul Single Padket Line 1 Cansals &
L&N Compression Rate | [} ::j 5 Emergency 1
Group W
ACt as Master for,, T end-tane —— [wamcranaos x| oo "
Hone ¥ | 16777215 DestDMR ID
Tmeslot A ¢ || Fosts r
Timeslot B ¢ | | oigtd Bl ~Linz 2 Consale e =
Emergency
Mede
% Crou r
Lastin 2] Frivate g

het-site hex]

—ETSI Veraons Compliance

ETSI Version 1.5.1
ETSI Version 1.6.1
ETSI Version 1.7.1
ETSI Version 1.8.1

==

~Tier III Controller B 1o
e fr— PAdbess  TSA TEE ANA

= I |
Tier T Network | | mfit i
Madel e = E | Ei= T
wos2d | o | (L B
seosmy [+ | T Z=
Par ey f e
5 ARoR [TocrmA =]
TS 8 Rok [Pavoao =4
0 T
Accept notregitered terminals [
C-syscods fhex]

4013
0004

Allove Tier 1 raffic [~ 154

158 [
-
. | Serizl = Cx40000001
(Cl
w Resdfiom Pl |
3 Mirite on Fie I

[Feen _nam |
Read |
we | [ o |

“Configuration \ TRX operating mode” menu

TRY Operating Modes - KAIROS <BS4 - F5=

-~ TRX Confi
r—Operative mode ~Enabling TRX
ILAI\I-Linked Simulcast Metworks: Master TRX =l [V Enabling TX
[¥ Enabling Main Rx
¥ Enabling Diversity RX
—Service [~ Enabling Repeater Mode
[¥ PCM 1 {Analog Line 1) Enbled
[Duplex | | 7 pcmo (naloa Line 0) Ensbled
[V Line 3 (Local TRX) Enabled
T [V Line 2 (17 Line) Enabled
i [# Line 1 (Fhysical Lne 1) Enabled
|stand alone =] | | Line 0 (Physical Lne 0) Enabled
~ Aciive/Hot-Spare Par 5 —Default Channel
Automatic Role Self-Switching Time [mnil [ 220 [ 0 [Channel 0] =
—Use external PA T [ Service Class
Gan [dB] (0+25.5) | * Multimade DMR Tier 1T N
&
PRkt RN VY I jv = Half-Trinking Repeater

] 3
- Analog Calls Confi
i b T |

Tone kength (10 + 255 ms)

——

Enable Analog Selective Calls sending
Enable Analog Selective Calls reception

Enable repeatition code nserkion

[ 2 m

Enatils repeatition code detecticn

| Serial = 0x40000001

Read from File I
Write on File I
Read I
Wﬂhe_l Close I

This mask allows setting the operative configuration of the base station:

1+0or 1+1

8888888

Repeater/fixed station/multi-receiver
Single or space diversity reception

Audio frequency lines interfaces enabling
Tier Il / Tier Il Mode

main functionality (master, slave, sub-master, ...)
duplex, semi-duplex, simplex
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“Configuration \Base Station layer configuration” menu

This is the main DMR control mask allowing to configure DMR mode parameters of base station. The mask
contains both a configuration box and a monitor box.

Base Station Layer Configuration - KAIROS <ES4 - F5> il P o] B2
—Confi i Reports
—Hang Times [30 ms ticks] (0 + 32767) — Internal Timings
Enable Repeater Mode u g L 1 7 —DMR Status
Direct Mode Reception [ Private Calls I 150 Current Second - Timeslot 3-29
Enable Half Trunking | Eanbks Digital Mode Erabled == Current Extended Timeslot | 125
Send RC on Same Timeslot I o 150
Display IDLE Packets [ ] Data Responss I 16 T5A  TsSB
Manual AT bit handling v Last Received Timeslot 0 0
Enable ETSI Tier I features Il R T ek Frequency offset rx [Hz] 0 0
3 TRANSMITTING —— Time affset v ms] T ET
“THactas.— - RGactas.,——— ~Timeslots Validity [30 ms ticks] RECEIVING = Error Vectar o 0
Last Received Color Code:
...BaseStationn & | ... BaseStaton I autoratic 7 || ||wromomrer T | e Tres [ :
... Mobile Station " | ... Mobile Station
—MNetwork Delay [30 ms ocks]
~MAIN olor Codes ——~AU Color Codes —— [T Automatic [ & =
RX =1 | px -2
I o j I o = RY Pkts Advance [30 ms ticks] ITﬁ
™ ™ 24
[ o = I o = Distance for timng adv [kml [ o
: Acresso ~Readi
Enable 4FSK Modem v Correzione secondo corrente 0 S e ) Save to EEP
Corredone timeslot corrente 0 Read B E‘:geditg Write
Corregone fine timing [ticks] 0 WRITE Close

The programm

8888

8888

able parameters are the following:

enable of reception as a terminal or as a base station,

enable of transmission as a terminal or as a base station,

enable of repeater mode,

normal and emergency color code both for TX and RX (this parameters are read from
channels table: for non-volatile settings, channels table must be edited!),

network delay,

Hang time for different kind of calls, private, group, data,

TX hold time after last valid data timeslot or after hang time expiration,

Delay compensation, to compensate for different path delays in simulcast network.

The monitor box gives information about:

88888888

“Save in EEP” b

current timing, UTC minute and second, network offset seconds, timeslots and ticks,
DMR mode enable,

busy timeslots both in TX and RX,

number of current second/timeslot analyzed

number of last received timeslot (even and odd)

frequency offset

time offset

error vector

utton allows to save the configuration parameters of DSP into flash memory.
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2.6 Synchronization and filtering settings

“Configuration \ Primary Synchronization” menu

This menu allows specifying the sources of synchronization for the base station:

internal VCTCXO (0.1ppm)

GPS / 1PPS

PTP —according to IEEE1588

Super-audio tone on audio line interface

Timeslot 4FSK / RF pattern

External PPS (provided by an external synch source through the rear plug)

888888

More sources can be selected with a different priority, so that in case of lack of the first source, the second
can be automatically chosen and so on. If GPS signal is used for synchronization, a box for 1PPS setting is

available.
Primary Synchronization - KATROS <BS4 - F5> i ] 5 |
ization mede -~ PPS Signal dli
istChoice  [Interral PPS (GPS/GLONASS] ™) Internal from GPS/ELONASE | | Internal from PTF device Exterral from rear plug
and Choice  [Tnterral Ref (ful) = Validity — Nty E Validty -
SrdCheice Interral Ref (Al = (+ Automatc & putomatc (% Automiatic
4thChoics  |Interral Ref (ful) =l  Forced OFF © Forced OFF © Forced OFF
[~ Forced ON | ~ Forced ON " Forced O
Superaudio Synchronzation L
EhdE . S e
’Vch:kFrEqua\cy el IT ‘ olarity Polarity Polarity
[+ Siraight i Straight {+ Straight
RF Synchronizati " Reversed  Reversad " Reversed
’VFIEqLEnqr offset [Hz] [ oo ‘
= PPS to PP Event PPS to rear plug
SRR | [inteenal ref | [interrainer ~]
= PTP Handli —RFSyncSource ———|
FRole——————— Domain (0 + 255) | 1 & o
i Master Offset [0 =i| ¢ SynchecketsonTsa
- i~ SyncPackets on TS B
 Master Mai Siaves Groups [ 2 &=
T Slave Group Membership | 2 ﬁ
Peer-to-Pear Operations 1 | Don't maka DSP algnment |
it UNICAST mods for FTP Messages [
~PTPIP Paramaters Bt e
Master IP Address Backup MstIP Address __wrieonrie |
I | [ _ Resd |
\irite Cloze

To finely align the internal VCTCXO to the selected primary synchronization source, a “Frequency self-
correction” function is available.

For simulcast application, synchronization is the inner core of the system. Particular attention must be paid
in order to correctly synchronize the entire system. Contact Factory for further details.
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“Configuration \ TX control” menu

This mask allows configuring transmitter parameters. For other DMR typical parameters please refer to
“Configuration \ Base Station layer configuration” menu.

On the path of the modulating signal, it is possible:

to enable HP and/or LP filters with programmable cut-off frequency,

to enable a Notch filter self-centered on analog sub-audio frequency,

to insert a delay (in microseconds) to compensate for different path delays in simulcast
network (here is for analog mode only!)

to enable a band equalizer filter with different “length” (useful only in analog mode),

to define the type of analog modulation, FM or PM

8 88

8 8

Instantaneous deviation and eventual signal level compression are also monitored.

i
-~ TX Configuration

% HP fiter Notch — ~Delay Modulation ——— §

%r—‘_[r [ oe aie] {FM PMé‘
Tl
_fEna | km |
TCS/DPL encoder —
-—>(
— Parameters of transmission —— |~ TX Measures

Mominal deviaton [Hz] I 1500 Current Deviation [Hz]
Supertone tone [Hz] I 0 Limiter (dB)
[ Max Cont. Tx [g] |

¥ Hold Time [ms] 500 (REadig Save to EEP |
Read
[ Enable Tx end tone TX Module Status ——————————— Ll
[ Repeat
‘Chan Bandwidth |1z,5 kHz vl == Limiter On -
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“Configuration \ RX control” menu

RX Control _ _|EI|1|
~ Confi ione RX
I Demodulation ———— Squelch——————————— Notch HP filter ——— Delay line ———————
g%‘ |PM vI Force release [ r—‘{ i ||—DiS—|I ms,psl E 4)}3}
¢ MJH
Speed
Ena km
|Mediurn vI _I !
RxTresl"lold[dBm],l__lqgrg —Status and I

|"'P i 2 Primary RX ——
e

Main/Diversity Presence | me o

TCS/DPL decoder ——— - RSSI Main [dBm] -131,8
|7 B - RSSI Diversity [dBm] -133,4
) . Peak deviation [Hz] 4551
Dem"dl-ﬂaCh tion e =i Estimated SINADp [d5] 11
Channeling |12,5 kHz 'I . Offset of received carrier [Hz] 86
Squelch Settings ————————— P = Squelch released | P
Treshold [dB SINADP] [ 20,0 il Hi-Perfactive | m———r
Hysteresis [dB SINADp] I 6,0 BT | T | Close I See measures on no signal also W

This mask allows configuring receiver parameters. For others DMR typical parameters please refer to
“Configuration \ Base Station layer configuration” menu.

On the demodulation path of the received signal, it is possible:

to define the type of analog demodulation, FM or PM,

to set squelch opening mode

to enable HP and/or LP filters with programmable cut-off frequency,

to insert a delay (in microseconds) to compensate for different path delays in simulcast
network(here is for analog mode only!),

The box “Demodulation parameters” contains settings as read from channel table. Eventual modification will

8888

be overwritten at next channel change or power on.

Peak deviation, psophometric SINAD and carrier offset frequency are also monitored.

2.7 Alarm configuration

“Alarm Configuration \ Alarm treatment” menu

The base station can generate spontaneous alarms when user defined events happen. Alarm can be sent to
a SNMP server, to a mobile/portable radio (as a short TXT message), or it can enable one or more I/O contacts.

The menu “Alarm treatment” allows configuring the addresses of eventual SNMP servers.
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Alarms Treatment - KAIRDS <B54 - P52 i
- SHMP Traps | [ DMRMessages
Commamity Data Destination
Kame: [ebic Fresent DesthatonDD  Timesht DestiationType  MessageFormat
Pasivord [admin ] sl gl | = =
C s el = =
e ootk T e e | o | =
Present T Address P Fort w | s i = e |
5 | | | ) -
L | ' Base Statien [entfication
E ] | Fregend dste [ [ Equpmentriame =4
L | Fregend e [V Gustam [0
| [ [ AIRGS
" | |
LI |
L I e —
SHMF Parameters _Read fiom Fle |
Treshald level [ romee =4 Wilte inFie |
Cormmon sevarity far CLEAR. NDEFTED =) x | ——
' =0 L

“Alarm Configuration \ Alarm events” menu

“Alarm events” menu allows configuring the events that can generate an alarm and the destination of the

alarm itself.
Events Setup - KAIROS <BS4 - F5> ol =
t] 1/0 2 contact | Logic supply Status | supply Gverveitage | Supply Undervoltag | ethen 4| V|
SHMP Traps Propertics and Mcthods
i Alsrm Ensblad v
| Consecutive events to togale IT::I
F Ireertinta ACTIVE/HOT-SPARE analyeie [~
-
I ~Alarm Raise
||: Message
& ‘FOLP\cﬁve
= i UesrDefred ssventy [ WARNTNG - ﬂ
Merge Auxiiary Data in Text Meesages ¥ Ry . ::I
Send the CLEAR TRAP on & CLEAR Event 3
Reeast T e Alarm Clear
Mezcage
Yo i1
-~ On-Alr
~DMR
Destnaten TS CallType  Format User Defied Seventy [ waRimG =]
- Lissr-Defined Level [ ¢ =
-
i ~1j0 Contacts
r Bitlvate - S =
Repetitiors [ 1 - —_ti
Tendl I ﬁ wnte Rezd Clos=

A list of about 30 events is available on the tabs at the top of the mask. For each of them, it is possible to set
a different destination and a different text for the message to send, both when the alarm raises and when
the alarm clears.

Available destinations for alarm messages are: one of the SNMP servers (which have been previously
defined), or a mobile/portable radio (by specifying the ID, group or private, the timeslot, the number of
repetition). In addition, an I/O contact can be activated by an alarm.
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“Configuration \ Logging Options” menu

This mask allows setting the logging messages levels.

A remote Syslog server can be used by entering the IP Address and the IP port.

Logging Options - KAIROS <BS2 - F3>

~ User Messages

Log Fadlity  |UsSER

Kl

~Secure Access Messages

=101 =]

Log Fadility |55cup.m (5v53)

Kl

— Allowed Messages Level — Allowed Messages Level
DEBUG v DEBUG r
INFORMATIOMAL v INFORMATIONAL v
MNOTICE v MOTICE ™l
WARMING v WARNING v
ERRCORS [ ERRORS v
CRITICAL [ CRITICAL I~
ALERT I~ ALERT I~
EMERGEMCY [+ EMERGEMCY [
—Remote Syslog Server 5 —Remote Syslog Server 5
IP Address I— IP Address I—
IF Port 514 IP Port 514
Read Write |

2.8 Main controls

“Controls \ KAIROS Overall status” menu

This mask allows monitoring the status of the main parameters of the base station. The values are self-

explanatory; the color of flags (green/red) immediately gives the positive or negative status of the variable.
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KATIROS Overall Status - KAIROS <BS2 - F3=> =, IDLH
~ TRX Status- - Synchronization Status - DSP Measures
' PPS Signal from GPS. Last DSP Startup:
PPSSWY‘?MPTP 23[01]2“17 17:17:37
E’&m‘?’- m’.*”iﬁ“ DMR Packets Out of Window 0
i “ANA Packets Out of Window 0
Synchronization from RF Signal or 473K Safety Margin for DMR. Packets 3
Synchronization from Internal Reference Safety Margin for ANA Packets 0
e L R 220
PPS Position [us] | 46,94
E— Clear Packets Counters |
AF to DMR Codecs - RXMes
‘DMR Codecs to AF ey
Output Signaling Peak Deviation [Hz] 4413
Input Signaling Estimated SINADp [dB] -0,4
' ' Offset of received carrier [Hz] 1
- Current Second Timeslot 5-27
Curr ; imeslot
- Analog Measures mtExtmdedT ot T
b 2 TS A TSB
_bﬂﬂﬂxphvdﬂﬁtﬂ 12,6 Last Recalvied Timesk - o
T Temperature [°C] 44 ; ; e
T Input Current (4] G000 i/l SR 22
~Commands ——  Set | Forward Power [W] 0,797 Error Vector 5 R
Urlock SQ = ezl L5165 LastReceved Color Codes | o | o
Unlock TCS/DPL = ~ B Last Transmitted Data Types 3 5
Start Transmission 3 — RS5I Main [dBm] -131,9 | -132,0
Line 2 Output Signal I3
Local TRX Test. [ —
Force to SPARE | Last role change . =
| I.I'l:m-}'-l?ﬂﬂ'lzl'lllmlm | MULTIMODE DMR TIER ITT NODE | LAN-LINKED STMULCAST NETWORKS: MASTER TRX
| s;ﬂt-qmwn | Base Station Role: MASTER | Equipment ID: 0x08404F70 172.33.15.12

The monitor box gives information about:

TRX parameters

DSP measures
RX measures

8888888

Enabled/disabled licenses
Synchronization status of the base station
AF Lines (incoming, outgoing signaling and codecs activity)

DMR status over TSA/TSB

The mask allows also giving some testing commands to the base station, like unlocking the squelch, starting

transmission or disabling it, sending signal to IP.
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“Controls \ DSP and PLD status” menu

D5SP Status - KAIROS <B54 - F5>

~ Startup Status

- Clocks Status

~ TRX Status-

3
sammmEEm | |

Farce Role to HOT-SPARE |

nization Status

PPS Signal from GPS.
PPS Signal from PTP
Superaudio Tone

Synchronization from RF Signal r 4FSK

ion from Interr

A

Board Code [hex]

‘Option Board 1 Code [hex]
‘Option Board 2 Code hex]

‘DMR Packets Out of Window
ANA Packets Out of Window
Safety Margin for DMR Packets
Safety Margin for ANA Packets
DSP Schedule Time [us]

PLD Stack Depth

‘DAC Stack Depth

Timing Error [ps]

PPS Pasition [os]

Interrupt Time [us]

‘DAC Interrupt Position [uis]
System Resets Committed by DSP
System Resets Committed by PLD
‘DSP Resets Count :

Last DSP Startup:
23f01/2017 17:17:40

35
32
0D
0
0
2
0
875
a7
B
2,190
46,982
52,415
25,811

=1 = =1

AF Lines Status -
AF to DMR Codecs
‘DMR. Codecs to AF

Output Signalling

InputSignaling |

[ Emergency SeffRepeating Fode |
Input Supply Voltage [V] 12,4
Board Main Voltage [V] 3,10
12,8 MHz PLL Vtune [mv] 1440
20 MHz PLL Vtune [mv] 1370
43 MHz PLL Vtune [mv] 1520
15 MHz PLL Vtune [mV] 710
TXLO PLL Vtune [mV] 270
RX LO PLL Vtune [mV] 2600
Voltage on V-EXT Input [V] 0,000
Voltage on Option Board 1 [mi] 4680
Voltage on Option Board 2 [mV] 4750
o Tesbetie: Lo 5]
TX Temperature [°C] 34
TX Input Current [A] 0,641
‘Forward Power [W] 1,107
Reflected Power [W] 0,535
SWR [ 28
n i 13,8

I Always Show T Values
I™ Show Detsiled Measures

This mask shows the current status of the transceiver, giving the main measurements and indications about

receiver, transmitter, logical blocks, power supply, synchronism, audio line interface, calibration results.

Through these data, a complete and general look at the working conditions of the device is promptly available

for the user. Measurements are divided into macro-blocks for simplify the reading.

Some further measurements about DMR protocol are available through the “base station layer

configuration” menu.
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“Controls \ Loop test result” menu

Loop Test Result - KAIROS <B54 - F5»

Test Results

IF Initialz=d
T Sampling
SN B 1k

Peophometric SINAD

Fecsived Field Strength

LS8 Attenuaton 16219 kez
LSE Corner -B hi-z

Ripple -5++5k-z

USE Corner +8 ki4z

USB Attenuation +14++16 ke

LC Tark Capacitance [oF]
RC Resorstor Capacitanoe
IF Software Version

rersl]

1
2

i 3
jonin
|

87,75

137

—Diversity

84,50

137

LiHe—

Peak Deviation
Cistorion
SINAD

—3 kHz —

IIE

X
- Test
~Main rDiversity —-Overall
a1k @1k @lktz @3k BI0H
Fied Strength [Bm] | [ 57,3 714
Subtone Devietion vs Nominal [2E] -0,2
Residual Moduaton [Hz] 5 7 5
5N [cE] 57,2 54,2 75.2
SINAD [dEp] 32,3 825 717
Errar Vector 10 14 16
Timrg Offset [us] -1 3 3
BER. 0 0 0
STNAD [oE] 33 324 32,1 233 38,7
Distortion [%] 2,5 3 2.3 0,6 1,0
Feak Deviation [Hz 1469 1473 1360 1577 1438
Signal Level va Nominal [cE] 0,0 0,0 0,0 0,6 -0,2
T Phase Difference [ded] 20,1 123,1 -174,5
TH-5RX Delay Time [ms] 378 B 3,2% . 5260
Tests to Execute 58t
. __refen |
Fast Test (R51, 5N and Subtone) :
overall Deviation and Cistorian
Run Loop Test | Save neep |

Crystal Filters Resporse on Both Ris

=
-
Deviation and Distorfion on Eoth RXa o
r
-

BER. Test on Eoth RXa

Crystal Fiters Respanse Graph |

This mask shows the results of the start-up self-calibration process and allows starting new self-test

procedures. A list of possible tests is available: user can select the ones to launch. If any value is out of range,

the measure will be highlighted in red, but the radio however will optimally work with the last valid set of

tuning parameters which have been saved into flash memory.

“Save in EEP” button will save the current calibration tuning parameters, together with synchronism tuning

values into flash memory.
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“Controls \ Vtune test result” menu

This mask shows the tuning voltages, which result from the self-tuning of the parameters of the RX input
filters, the RX VCO and the TX VCO. These functional blocks are parametric with their working frequency and
they can be tuned by applying a variable voltage on some control lines. The self-tuning procedure is
performed by Factory and resulting parameters are saved to flash memory. This mask gives the possibility to
launch a new self-tuning process and to save new resulting parameters to flash.

Vtune Test Result —|of =]
Fremuencs (M=l | 4 Fead (U] | AW FLL (Cn=rse) 003 ] RA FLL (Fine) Cntd [ TR FIL | Cosrsel CU3] T4 PLL (Finel ekl | RS51 Msin [den] | Fee] Diversits Cdfnd] Resicial Oew (el
E=9 .54 B, a0 1535 .0 o0 —&=.5 7.7 =
40,2 8,78 8,08 2296, 9,83 14628 66,6 T4 7
429, 6 116 1,18 21508 .53 2257, 6. —7d.1 -
416,65 LEZ 1,72 1516 1,43 2167, 0 ~6E. 4 -72,4 i
422,49 1,598 2,31 1559,5 2,86 2158, 65,3 73,4 v
4z8, B 215 .57 15758 272 Fom,n 4,5 —7a 1 7
46,2 3,98 3,67 1559, 3,2 2314, 66,4 73,2 18
441,68 3,94 44l 1599.5 4,13 21958 —64.7 —74.8 7
a1z n .51 5, 20 =56, = 4,81 21520 64,5 -7a.m =
454, 4 3,47 E, 90 2564, E,B2 2167, 8 66,5 —74,2 7
450, B 4,04 £.85 1576.8 .68 Zi71.5 —6E. 7 —T4.2 7
457, 2 4,29 AT p = 742 3214, 62,4 =71 ]
478, 6 4,58 B,62 B35.5 8,83 2214,5 L4 T2 ]
A ¥iune Tes! Sare o EEF Agima

“Controls \ GPS Status” menu

When GPS receiver is connected to equipment and synchronization is expected by 1PPS signal, this mask
gives useful information about the status of the received signal by GPS
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GPS Slatus - KATROS <MST LTHK DWN> 3

Stotus View
. [ = &5
vaid RMC record [ Vi PPS sgna ]
[ . B || £ aoness
~ Coordinat
Latitude Longrude Maidenead Locator
85730 42035° N 5° 14 35,102°E INSSOM
~GPS in View (8)
# Satelite 1D Hevaton [deg| Azimut[deg] /Mo Rato [dBcHz]
1 z e 286 a8 =1
2 5 17 04 Ll
3 [ % 26 7 g
4 7 o4 155 = <
5 El & %= 50 =
6 16 14 5 43 2
7 23 = 5= % e
£ 0 22 193 44 2

“Controls \ Base Station Viewer” menu

This mask shows the configuration of the network as the master can see it currently: all the affiliated
equipment to the master are visible, together with their role into network, node type and type of activity
(analog or DMR, timeslot 1 or 2). Every ongoing communication will be visible; every yellow flag will reveal
an active RF reception; the green flag will reveal the best signal that the master chooses for retransmitting.
The three column specify if the ongoing signal is analog or digital and in this case which timeslot is busy.

Ll
i 1] BS Name BS Role Node Type Private IP Public IP Deloy [ms] | Activity
T5A T35B ANA
0840950 BSL-F1 MASTER - 172.33.15.10 172.33.15.10 -
840900 ALDIC GATEWAY 1 BROADCASTER MLLTICAST 172,33.15.101 172.33.15.101 0,69
e Reload
Euipment ID (hex) =
Station I L
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“Controls \ Primary Synchronization Status” menu

This mask allows monitoring the synchronization status of the base station, indicating the current source.

There is also included a field showing some timing measurements.

LS
—Synchronization Status — Timing Measure
Current Synchronization Source Internal GMSS Timing error [us] 0,1
Internal PP5 (GPS/GLONASS) External PPS Timing error [us] 0,0
Internal PTP Timing error [us] 0,0
PPS Signal from GPS ‘DMR. Access Timing error [ps] 2.0
PPS Signal from PTP PTP Last Sync time difference [ps] 0,0
External PPS Signal PTP Metwork Delay [us] 0,0
Superaudio Tone System Time Adjustment Count 3
Superaudio Tone on Line 1
External Metwork
Ext Network | RF Signal / 475K

‘Detected Frequency [Hz] | nja

Currect Synchronization Master [ oooo Detected Level [dB] M/A

“Controls \ Audio Line Control” menu

This mask allows an Audio line monitoring (Line 1-2, IP, RX and codecs audio flow).

It provides also a field containing audio testing commands which allow activate/deactivate In/Out audio Line

signaling. As well as, audio measurements.
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o]

—Lines Status ——————— [~ Active Line
~Line In
[ Force Input Signall Measures
1 S+M-+D level [dB] 75,2
Estimated SINAD [dE] 3,0
= |Decoder off j Distortion [%] 0,0
P Decoded audio freq, [Hz] 0
= Instant audio freq. [Hz] 1000
RX i :
fed Sel Call / DTME- In/Ref Sig. phase [deg] 90,0
AMBE1
SEL CALL Netwark Delay [ms] [To,00
Gt ['oo0o [oooo [oooo [ oooo Errs detected in BER test [ o
Error vector in BER. test [i]
) ) NOMNE | DTMF BER
et Fone s o0 Lo 1 | oooo | oooo | oooo | oooo |
PTT  Sync
Levelidam] [20,0 [ 20,0
Freq, [Hz] 0 0 ~Line Qut
—Not connected
Force Qutput Signalling
L L2 Test Frequency [Hz] | 1000
5g. wave ON [ms] I 30
|Encoder off j 2
5g. wave OFF [ms] I a70
[T Hi-Pass fit. [Hz] | N
— DTMF ding I~ Lo-Pass fit. [Hz] l—
Mumber to send: D
| Se'ndl Min frequency [Hz] | 300
Max frequency [Hz] I 3400
Step frequency [Hz] | 5
Close I Time [ms] I 10
Default Set l

2.9 SIP/RPT configuration

KAIROS can run an optional “DMR Gateway” agent to interface Analog and DMR radio systems to several
external networks (the AMBE codec option board is requested). It allows radio users to easily communicate
and interoperate with:

o0 External telephone applications like conventional PSTN equipments (external interface
needed) and VolP systems (SIP PABX, SIP Hardphones, Softphones, Open Source SIP
platforms).

00 Dispatching systems and control room applications like analog 4-wire + E&M consoles, RTP
based consoles, SIP based dispatching systems for control room applications, to connect a
Base Station (or a radio network) to a local operator desk.

c0 Other users under different radio networks/repeater (Wide Area Mobility).
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“Configuration \ RTP Configuration” menu

This mask shows the main parameters to be configured on the Kairos base station to enable the KA RTP
interface. It is possible to set for each radio channel DMR TSA, DMR TSB or Analog channel a UDP/RTP port
to receive/send voice from/to dispatcher and also to receive/send data from/to dispatcher.

RTP Configuration - KAIROS <B52 - F3> y

~TSACh | Par ~TSBCh | Par
Channel Enabled [ €Channel Enabled I
Send Data v Send Data v
Send RTP Extension v Send RTP Extension v
Send Local Echo v Send Local Echo V
Raw Data Exchange K| Raw Data Exchange &
Symmetric RTP & Symmetric RTP 5
Voice Codec I pLaw :’ Woice Codec I pLaw j
Voice RX IP Port I 40000 Woice RX IP Port 40010
Voice TX IP Port 40100 Voice TX IP Port I 40110
Data RX IP Port 40200 Data RX IP Port I 40210
Data TX IP Port 40300 Data TX IP Port 40310

—ANALOG Channel Parameters —
Channel Enabled &
Send Data I
Send RTP Extension Ird
Send Local Echo v
Raw Data Exchange &
Symmetric RTP &
Voice Codec I pLaw j
Voice RX IP Port I 40020
Voice TXPPort [ apt20
Data RX IP Port I 40220
Data TX IP Port 40320

| Dlll
Console IP Address I 0.0.0.0
Use OLD Equipment-ID Format [
Read from File |
‘Write on File I
Read |
Write | | Close I

For further information see the SIP/RTP Gateway documents.

“Configuration \ SIP Configuration” menu

This mask shows the main parameters to be configured on the Kairos base station to enable the KA_SIP

interface to connect to an external telephone applications like conventional

PSTN equipments

(externalinterface needed) and VolP systems (SIP PABX, SIP Hardphones, Softphones, Open Source SIP

platforms).
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e
OMRTSA | MR TS B | ANALOG | PocsAs | P25 | )
-~ SIF Trunk Configuration
- t —Remote Server ————————————
PO G — Accaunt Erabled ] T I—
e = Channelused for ~ Voice  Cata o —
StP Authenticaton D [301 Perform SIP REGISTER Procedure v
R | Perform SIP UNREGISTER before Restart [ ~Local Server —————————————
Send RTP Header Extension = PAddess [
YOl Redis e O TVCOE (G0 0] 1) [ 3500 Send Text and Positioning as SPIM [
St Eod RO thte (320 600 B P [ Don't delete Main Numeric Prefic on Disl [ TunkMode [ NoTunk =
Hang Sequence Time iindow (2 - 10) [:] I 5 Don't delete Alt Humeric Prefix on Dial [
Reply Timeouton Qutgong DMR Call (0 - 20) 51 W [ a0 e e e
~SIP Calls from ATR ATR Callsfrom SIP————————————
~Disl ethod D to ol T 5
Call alert to SIP Mumber 1 Call Made Group ﬁ
Call alert to Humeric Prafix + SIP Number &
Text Message with Alphanumeric Prefx +SIP Number L
~DTMF Sending Method
c
I;?:gtp INED Message :: Rt
As RTP EVENT i Server IP Address [
Main Numeric Prefix on MR Call Alerts [ »w sevePPort | L Read from Fle |
Alternate Numeric Prefix on DV, Call Akrts | e I S06E Virite o File
Alphznumeric Prefix on CMR Messages [ Frotocol upP & TP O Read
: Write

For further information see the SIP/RTP Gateway documents.

2.10 Restart options

“Restart” menu: this function give access to sub-menu for equipment multilevel reset/restart. It is possible
to restart different SW embedded function of microprocessor/DSP unit, as follows:

SIP layer — only the SIP manager layer is restarted

BASE STATION layer — restart the role of BS in network

TRX layer — TX and RX peripheral module is restarted

DSP — only the DSP module is restarted

PLD — only the system clock managing is restarted

Main —main program is restarted

KAIROS — LINUX application is restarted

Reboot — deeper restart from boot program of microprocessor

SHUTDOWN (HANDLE WITH CARE) — KAIROS complete switch off (NO restart).
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