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Presentation contents

00 KAIROS - Key Features. A brief introduction on KAIROS benefits as transceiver.

oo Main network and standalone applications of KAIROS. Thank to its flexibility, a
number of applications are allowed only modifying the setup parameters.

00 KAIROS — Technical description

00 KAIROS — Mechanical accessories
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POWERFUL LINUX ENGINE: the most
diffused license free operative system

00

8 8 8

8 8

07/03/2016

Superior software stability =

Extended file system support

Easy and secure SW downloading
A number of available SN|\/|P Server

applications
SIP/RTP-IP VolIP capability

Native IP and worldwide proved
protocols

SNMP alarms report

I[EE1588 or Precision Time
Protocol over IP

Audio and data communication

over IP
SIP users
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SOFT DEFINED RADIO

All types of on air modulation and ‘
protocols are Software only %
implementation, giving maximum i

flexibility and upgradability:

Analog FM/PM modulation
ZVEI 1-2/CCIR/EIA/EEA

DTMF

Continuous/Digital Pilot Tone
4FSK =>DMRTIER 2 / TIER 3
4FSK => P25 phase 1

POCSAG FSK 512/1200/2400 bps

GMSK for AIS (maritime rescue
positioning)

8 8 8 83 88 88

8

FSK for DCS (maritime messaging)

8

Customized modems

8

C/Radioactivity
||F N

IR W~
LECTERTTLL !..,,-I'.i,

MODULATION WAVEFORM

[LEVEL)
+3 Moy

= +2 11y

-1 oy

- =3 ooy

L . ||
oo BT T -
L] ;lﬁ.ﬁuq |
.. Jir
- ‘[!u;!i 15 | H."l:. |
VTR
e e OV L il T
it '}ll 1T 1|\'| g 1,\ u,.\!_,
- l * T ft | 1 ]|' .'"I ’I'-Ihi:- bt ":'_“h:"mf
_“ I l,| I"I { | .L._‘
ok | | L

_-,I;«:f.".' ] .1. i "
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LIGTH, RUGGEDIZED
AND RELIABLE

All types of on air modulation and
protocols are Software only
implementation, giving maximum
flexibility and upgradability Analog
modulation

00 1.35Kg weight

00 160x200x45mm (% 2xTU 19”
rack)

<4W standby power consumption

Vibration and shock resistant
-30°/ +60°C o
25W 100% duty cycle

250W (with ext amplifier)
Solar panel ready

Radio Activity

8 8 8 8 88 8

07/03/2016 6
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Automatic self (\

protections \ /\ Vin 60Vdc
/

Power Supply: '
00  Over-current in the Power MOS ( ) Clamp to 15V
00

TX standing wave > 3

»
»

00 Over temperature (it reduces
progressively the RF power when
T>85°)

00 RX powerin (up to +20dBm)
00 RX static discharge

RF and environmental:

0  Qver-current and short-circuit

00 In rush current limited _ © o Aoty
00 Overvoltage up to 60Vdc
00 Undervoltage to save external Pb
battery
00 Polarity inversion
00 High voltage transient (up to
60Vdc)
00 Lightning

07/03/2016 7
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Multiple synch sources
GPS GPS

with automatic selection e (e s

Timing bus (1 wire) |

Possible main synchronization sources:

Internal Reference

GPS . GPS . GPS X
Internal GPS receiver SMA Pin 2-pps SMA Pin 2-pps :'_ SMA Pin 2-pps
External PPS signal . " -
timing timing timing
PT.P. over IP (IEE1588)
4 \ 4 y

From a digital (DMR) link

Audio tone in the 3-3.4KHz band ]
%
GPS KAIROS

Antenna ?—\

PTP SLV PTP SLV

8 8 8 8 88 8

GPS
SMA

Pin 2-pps

timing

le¢ >

PTP MST

07/03/2016 8
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Resultant #null

Field
Main antenna Diversity antenna &/\ J

Reflected rays

Direct
rays

|| N/ Resultant =null

" e
RF field “hole” w:/

Receiver threshold

Frarneacqmre time =360 ms

= |51 — —
|01 0z | 03 04 05 06 | 07 08 09 10 11 12 13 14 15 16 1? 18 19

o \ \/ e dec.reases the B.E.R. during

Packetdestroyed Communication lost Communication ok fa d In g eve nts

Soft diversity dramatically

07/03/2016
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Remote Control capability

Remote Control Protocols:

00

o
o
o

Remote Control ways:

o
o
o
o

Remote Control Applications:

00

8 8 8

Kairos_Manager
NetControl [
WEB Server

SNMP

Proprietary IP based (highest
detail)

SNMP RadioActivity
HTML to internal WEB server
DMR over an RF access

Direct IP connection TXT msg DMR

3G/GSM access point ‘ !

Via RF link using another KAIROS
From a terminal using a TXT msg

s T
- - -

WEB Server

NetControl system survey

Kairos_Manager setup tools

WEB server Kairos_Manager

Kairos_Manager

NetControl
SNMP Server
NetControl WEB Server
WEB Server SNMP

07/03/2016 10
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DMR NetcontrOI uataaoqurmdan 2016/01/22 at 11.28.48
- [ [——
system survey tools ES— I ——— Click to open
co  Manages up to 160 base stations R E— ——— m— KAIROS_Manager
: : I I . m—
0  Simple overview report R G| | W] S
. (DR e
00 |P and/or RF connection
co  Polling mode Alarms/warning Polling Setup

s |
detail )

0  Proprietary protocol

e TRX Network Surveillance - <Bend Fire Network> - IDLE

DMR_NetControl Files Devices Setup Polling ?

Connection status  [22/01/2016 11:17:14 - Riveryﬂsuf Broad - End Polling

Last polled device Riverwood]SLV Broad Connection attempts [ viewall |
I = =< = el e FALED

| Load .net file | Start polling
Edit | Loadlog file | Stop poliing

Next polling | 21!01;'2016 11:18:56
Click to see Last poling [2h/01/2016 11:13:56

~MST RA SLv P 1 Slave IP 2
‘ o 1c : status Last poling duration (hafl,s] | 00:03:19
| 'm=m I o Cyde poling tme h.m.s] | 0.5.00 = |

Node Interval time [h.m.s}l 0.0.01

I

Warning Excluded Connection All parameters
advise from polling failed ok

07/03/2016 11
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KAIROS_Manager
setup tools

RadioActivity

00 Single device access - g
Infinite Solutions

00 All setup parameters available e =

8

Direct opening from = = = = &=
DMRN_etControl
Very detailed operation

KAIROS_Manager

| KAIROS equipments remote control
. 2 I Version 1.6.0
P and/or RF connection T | —=— { i) Copyright: © 2014-2015 Radio Activity srl
: Radio Activity sri

Proprietary protocol e W e W0

Use submitted to license

Windows/Linux e o

% Sabelitees i e (K]

* Gedan Mg O R [che
1 m = ‘Synchronization Status DSF Messures
3 o m “
Last DSP Startaps
3 1 = t Bl e
4 o m * xm:wﬁ 23/03[20146 11:16:54
] ? " 3 k
& ‘ ™ » b Pﬂs's"" DYV Packets Dt of Wincom
7 it e H T e 1A Pasheon Out oF s
— — Syrchronimbon from R Sgnel o 5 Safety Margn for DA Packets
e e Syrchvonization fram Internsl Refesmce ‘Safity Margn for AHA Fackesr
Trmng e 1]
PP fosiben b

X Mensures
FeakDevaton B &
Estinated SMADp 5] | -
Cfpetefrecevedcamier . | W

DR Status.

Cusrent GecsendTenesint
Clment Extended Twesot

=

Lant Risomrstd Tl
Frequency offeet rx ]
Tisa ciffaet rx fres]

||
] Eror vector
. \\/—r"'\..,_._./ = || Last Recerved Coior Codes
| Lawt Trarmep e Cits Tigars
e f—et | a RS Man fdbn]
| || e e e e St oparaty i

-4 ey, Tt ]

Mr Lk M AN &k AW 2k slh

RX f||ters e —
|

Last e changs

e

sion anc Do

T . el Fitra Mg o Bk
o o— | | — i v 148
4 — g1z ona- ons Lmn - T "
- [res o = ki UHF 4004470 MHe TTU Region 1 Band. HULTEMODE DMA TIER T N0DE LAN-LTRICHD REPRILCAST METWORICK: MARTIR TRY
S/ ASOKAT18E 172332340
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POCSAG

WEB Server - Dispacther
S etup and survey F OOIS | % Radio Activity KAIROS Web... | http://172.33.1 200/ production/

€ & 17233.23.20/page/keys.html

Sc[gg

Version Build

19-1-2016 0.0.3.227 393
19-1-2016 0.0.2.227 733
19-1-2016 0.0.1.209 &3

00  Multiple devices access

Home Audio POCSAG
& o =

19-1-2016 0.0.2.111 523

i i : -1-2016 0.0.12.98 317
00 Main setup parameters available ) ] [ sy
DMR licence is activated for LIFETIME %‘—E‘ﬂa ka_ptp & e
i i Analog ficence is activated for LIFETIME Safe Reboot o, | bSt_net_mor 19-1-2016 0.0.4.94 1112
w DI rECt access US|ng a WEB Tier 3 licence is activated for LIFETIME Leviey T
MNet Control licence is activated for LIFETIME WWF Control o |

Band Description UHF 4004470 MHz ITU Regien 1 Band
Minimum Fraquency[Hz] 400000000
e 1 Maximum Frequency[Hz] 470000000
Ly | | Standard Duplex Step[Hz] 10000000
| | Magic Code 450
i Band UHF 300 MHz - 3 GHZ
Band Typa UHF 70 em Region 1 (EU) band (400-470 MHz)

browser

Charmels SNMP licence is activated for LIFETIME
E POCSAG licence is activated for LIFETIME
MTCS Rrence iz activated for LIFETIME
i Simulcast licence is activated for LIFETIME
- P25 licence is activated for LIFETIME
Sefe Reboot oy WX licence is activated for LIFETIME
Eays SIP licence has EXPIRED

_VVF Control o Purchase and/or extend software icences Activate softwa

Licenses managing

Audio interface

Standard HTML protocol

Tablet view
Windows/Linux/Android/I0S/...

Master ; MASTER 1P : 172.33.23.40(s peak ) MAC Address :
0D1E18400187 Serial Number : 450KAT 163

1 rizaae |

8 8 8 8

Parameters Setup

Datw: 19-1-3016
w3170 Load:5.09%

—— T AP Q Radio Activit, Home Audio POCSAG Extra
Slave : SALVE 1P 17.42 1P : 172.33.17.92(+ peak ) MAC Sl AMYEIR 1T A2 !4 o —
Address : 000000000000  Serial Number © P 172331742 » 1 & oC Solutions
o
= =n 5 MST LUNK DWN TP ; 172.33.23.41(3) Emargency Sell-Regeating meda DlspatCher
Slave LBANED ” ddress : ODIEIBFC1729  Serinl Number © e it Audio Channels:
19:172.33.22.30 » W
e BT Carrier  BTTMSHAM  Squekh  TCS-OPL
e x osn v ISR < O .7 IENERIEREN 172.33.17.40,ANA 172.32.17.40,Ts A 172.33.17.40,Ts &
Ernergency Seli-Repastng mods P 11722323300~ peak ! MAC Address out Segralting:  Lnec  IDUREENE  Lne
Maln B Fall B, A% Fall Eiabai R, tn Signalling: | Line @ Line 1 Line 2
o »  Serial Number | ASOKATIBZ In Sups. Velt. 11.44V TH Temp |
PTT Carriar  PTT Modem  Sguwich TCS-DPL Raf, Povesr LI W Fud, Power 1041 W
T SCTaN O DA CEDETEE TX In Cumert  0.000 &  PeskDev. 3763 Hz
Dut Signalling: Line'0 Line 1 Lina 2 - SIRADR 22.4 d0 - fraq. offset } B0 Wz
tn sorwieg: AN eSS MR | (L)t e pum 1o a0 e @] anemiain o 7y
n Supd. Ve 12 v X T b =
: e Pt nm:, A g a Gk Tume atfset o 0.000 un 0.292 i KAIROS
T Comert . WA Pesk Bew. WA L xR ettt Error Vector o i 1P 172.33.17.40
i oy Woeadar missing (TS B) warning WA Last Racy Calar Codes 1 o
SihADe WA frag. sHaat (7Y i = o 53 ‘;sl s s s VHF 136+ 174 MHz Band
TSA TEE i | - ~i20.2 -8 N . :
Last Racaived T o s - - RSSI Div 1357 33 Software: Src: Sre: Sre:
Time affnet 0,000 us 0,292 i Licanaas dBm dim Hame: ka_bst
Brree Vactor 8 4 N etwo rk Simulcast LIFE TIME DMR LIFE TIME Vers: 1.3.4.0 Disk: Dst: Dty
b By Dok Coden ! X Analog  LIFE TIME TIER 3 LIFE TIME Date:  31-3-2015
RE5] Main W A HatContral LIFE TIME SNMP LIFE TIME Interface w2338 7
REEL Div, WA A

d' POCSAG LIFE TIME MTCS LIFE TIME
Uansas: Iscove r P15 LIFE TIME TX  LIFE TIME
Simulcast LIFE TIME DMR LIFE TIME 1P LIFE TIME
Analog  LIFE TIME TIER 3 LIFE TIME
MatContral LIFE TIME SNMP LIFE TIME
POCSAG LIFE TIME MTCS LIFE TIME
PI3 LIFETIME TX  LIFE TIME
SIP Mot Active

07/03/2016
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Network and standalone applications of
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To other IP
site

Redundant 1+1 1+1 Logical Assembly -
hot/standby 3dB Splitter
oo  Single antenna port Main X L) 22 Duﬂexer
00  Unique “alias” IP address e % i
Always the ENA NOK — ;\5 }
same IP — %
address!
Spare or
[ ]
e <
3dB Coupler
1+1 Physical Assembly Main
Duplexer
D 1:2 ~
ETH cable ({4 &, eetd >D< <
[ ---"---u ’, /\/
L
~N
I |
-3dB

07/03/2016 15
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Repeater/Fixed station

WEB Dispatcher features:
Audio

User identification
Phone book

Text Messages

Network remote control (RF)

GPS positioning (maps)
Sel call facilities

Comm. Recorder/history
Mailing

8 8 883888 88 8

ETH cable

’
° ﬁ/ - et

. S e AR
WEB based radio dispatcher 2 timeslots direct mode

DMR/Analog Users

16

07/03/2016
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Dual band / dual mode /double
timeslot Transponder

Operations:

00 TS1 & TS2 extended from 73MHz
to 450MHz

00 TS1=>local repeater // TS2 =>
network communications/GPS

00 TS1=>local repeater // TS2 =>
DMR H/H to analog network

00 Local WiFi access point

Network Access 73 MHz
Half-duplex

Diplexer

e

~
f\,f
o

c.. ! af ......

Local repeater 450 MHz
(duplex)

07/03/2016
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Dual mode IP site Connect

o0  Automatic switch between
Analog and Digital services easies

the migration o e e - —
Network remote control

and management

00 Real time voting selection

Communications
Server

Dispatchers

Recorder

Control Room

07/03/2016
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SITE 1 SITE 2 SITE 3 SITE N SITE N+1

Backup Master

0 Network communications are
allowed regularly (with the MST

site exceptlon) Ethernet 100Mb/s backbone

00 The connection with the Control
Centre is assured because the
Audio Gateway re-subscribe itself
to the new Master automatically

00 Same procedure for the
synchronization

SITE 1 . SITE 2 SITE 3 SITE N SITE N+1

Ethernet 100Mb/s
backbone

FLUXES AFTER FAILURE

07/03/2016 19
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Tunnel/in building
coverage

Simple inside coverage extension,
allowing also:

0 autonomous in-tunnel
communications

00 Redundancy thanks to the Alias
Master structure

Radiating cable/antenna

00 Lower cost respect to amplifier
00 Synchronization over IP (IEE158
protocol) 5 | 5
9 DMRTS2 @
o [oX
-0 >
Outside Unit ° °

(half-duplex)

ETH cable

Inside (full-duplex) Inside (full-duplex)
simulcast simulcast

RTP Di'saher

07/03/2016 20
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RF-linked repeaters

Dual Mode (DMR/Analog) mixed
IP/RF linked. Advantages respect to
microwave links:

00 Lower licenses cost

0  Low power consumption (no
constant link needed)

8

“line of sight” not mandatory

8

Synchronization via GPS with
digital RF back-up - MST RF - NxKAIROS

00 Same devices (KAIROS) for :
broadcast and for link purpose

Narrowband
VHF/UHF link

as dual mode LAN
extender

((“r’))

SLAVE RF — 2xKAIROS

oL ,_._I

o - I | o

07/03/2016 21
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Single site TIER3 Trunking

5TU/19” sub-rack multicarrier assembly

Network remote control
and management

SIP/RTP Protocol
Communications

Server ..

IP
Dispatchers

I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
Recorder |
I
|

Control Room

07/03/2016
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Multisite solution with a

built-in Controller ZONE_1
_ DMR < PCM |
<78 1 codecs I To other
ZONES

SIP
REGISTAR

SIP
PABX

desks

Ly

Telephone users

Private or group calls

SIP users

|
I
|
I
|
|
|
Dispatcher I
|
|
|
I
l
l
I

07/03/2016 23
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Mobility and SIP services: Simple wide area roaming based on

the standard SIP protocol

TIER2/TIER3 T|FBZ/T|ER3
Multisite Network Standalone Repeaters Multisite Network

o

=

DMR_ID 15

Gateway

Gateway

P -

‘‘‘‘‘

_____

SIP SERVER
PABX

07/03/2016



KAIROS - Applications ( rRadmAcUV]ty

Infinite Solutions

A single infrastructure for both audio and paging communications

Alerting Collection _ ot SIP User Agents
Alert input

Network terminals
Alarm sensors

*E-mails
*HTML
*SMS

Messaging & Control

Multiprotocol Simulcast Network MASTER

Generic IP backbone |
POCSAG 512/1200/2400
«CCIR/ZVEI/EIA/EEA (
*DMR Text Messages ‘ ‘

*DMR/Analog Voice BACKUP MASTER SLAVE Network |
*DMR Positioning £ feedback

... > and survey
Smoot migration ' E
e

DMR/Analog Us Paging Users (POCSAG/5 TONES)

07/03/2016
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Simulcast store&forward (Mesh) Network

Paging Users |
P A

i IP backbone
|

'? Messaées IP port A

BACKUP MASTER

- I MASTER
ERTS SERVER
| AW
I |
| v
Low infrastructure |
cost because it | ’ Nesting_0 ‘
doesn’t need an oo mmm oo oo oo oo oooooooooooooooe-
IP backbone | POCSAG
: | Nestmgg Nesting JNestmgj DMR saves seconds in multiple hop
I 300ms
| SYNC POCSAG MSG 128xCHAR
| 650ms R 2300ms @1200bps

v

P
< » €N

07/03/2016 26
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TDMA Duplex (CAB Radio)

Dispatcher

A\
. ((\65\0‘
AW

Vehicular / o m

(offset timeslots)

RX Main TX

Duplex spacing (e.g.: 4.6Ml:lz)

Mobile TX Network TX frequency

QX Up to 2 contemporary duplex communications per carrier

07/03/2016 27
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Communication ports
(physical)

Main Ports:

00 Ethernet 10BT/100TX (auto
MDI/MDI-X) on an RJ45 socket; it
carries the DMR and the Analog
communications, the network
management protocols, the
remote control messages, the LAN ETH
interfacing with the external
applications, SIP/RTP interfacing

00 2/4 wires + E&M for RXD RXM TX GPS
synchronization or Analog
interfacing for Console

00 PPS port for synchronization
between local BS

00 Power Supply 13.8Vcc

PPS 13.8Vcc

07/03/2016 29
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Multicarrier Diversity example

Double notch filters

RX amplifier
and divider ~,
RX div. %
+6dB
Carrler 1 RX main == +H_| A
RF | |at0r % Coax
TX >{ X )_ o _,_' 2

TX > )| "|'] >2A/-
3 dB 40dB

Carrier 2 _ RX div. RF fsolatory e wis
RX'main coupler
RX amplifier Double notch filters
and divider
RX div.
+6dB

Carrier 3 BuSucihy

RF Isqlator
TX V@) I e T g

X {)— 1
3dB

i RX div.
Carrier 4 RF Isolator directional

RX main coupler

Coax

RS “ RS
T

/) /)

07/03/2016 30
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Engineering specifications

Available Models

Model KA-080 KA-160 KA-350 KA-450 KA-500 KA-900

MHz 66-88 136-174 350-410 400-470 450-527 | 806-941

Channelization

25/20/12,5/6,25 KHz

RF output power

1-25 W / 100% duty cycle / selectable per channel

Synthesis step

50Hz

Frequency stability

0,5 p.p.m. (without GPS or digital correction)

Synchronization sources

Internal ref., GPS/GLONASS, Ethernet IEE-1588v2, 2 wire, Digital RX, External PPS

Operating temperature -30°C + +60°C
Power supply (negative Min. Typ. Max.
ground) 11V 13,2V 15V

Power consumption

TX: 60 W @25W RF / RX: 5 W @Main+Diversity enabled

Dimensions & weight

160x200x45mm / 1.35Kg

Audio lines

2x 4 wires + E&M

LAN port

Ethernet 10BT/100TX (auto MDI/MDI X) on an RJ45 socket

IP multisite bandwidth

70 kb/s in analog to/from Master
24 kb/s in DMR to/from Master (both DMR timeslots)

Max tolerable IP delay

1140ms (round trip)

Alarm & control I/O

1xInput + 7xOutput

Auxiliary 1/0

4xInput + 1xOutput + 1xAnalog input

07/03/2016
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Single assembly 19” rack

KAIROS family: MONTAGGIO VASSOIO FILTRI

® Appoggiare il piano di fissaggio filtri ‘g’ alla piega della maschera frontale ‘b,

Infilare la vite ‘¢’ dalia parte posteniore attraverso il piano ‘" e bloccaria dalla parte superiore col dado 'd"sul lato
sinistro.

@ Sul lato destro fissare il piano con le viti ‘e’ a1 fon filettati sul biocchetto 'F attraverso le apposite asole.

a :Pano fissaggio filtn
b: Maschera frontale
CViteM3xs8

d- Dado di bloccaggio M3
eVitiM3xs

f: Blocchetti di fissaggio con guide

Radio Activity

Q0 Solutions

07/03/2016 33
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Dual assembly 19” rack

Radio Activity

o¢ Solutions

KAIROS family: MONTAGGIO RACK

@ Portare | blocchetti ‘@’ in battuta con la maschera ‘b, inserendoli nello spazio formato dalle due pieghe orizzontali.

@ Fissare i blocchetti alle pieghe del frontale b’ con delle viti m2,5, come mostrato dalle frecce tratteggiate.

b: Frontale da rack 19" altezza 2UT
C: Kairos - base station/repeater
d: Viti autobloccanti M2,5

@: Blocchetti guida
@ Inserire Kairos ‘¢’ nello spazio aperto del complesso b'+'a’, utilizzando le guide dei blocchetti come riferimento. Fare

scorrere ¢ fino a fine corsa.

@ Infine fissarlo con le viti autobloccanti ‘¢’ che sporgono agli appositi fori su @,

07/03/2016
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Multiple assembly 19” rack

5TU/19” sub-rack multicarrier assembly (up to 6 KAIROS)
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Compact assemblies

/

/ RN

Y

/

,/ Wall/Mast installation

/

/7
2 KAIROS

/ Duplexer

Isolator or
Duplexer

Diversity
filter \

Wall mounting accesories
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Thank you for your attention

CARadionctivity

Via G. De Notaris, 50 - 20128 Milan — ITALY
comm@radioactivity-tlc.it
www.radioactivity-tic.com




